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Global Burden and Trendsof Iron

Deficiency with and without Anemia

Prof. Dr. Azhar M asud Bhatti
Editor-in-Chief

Introduction

Iron deficiency (ID) and iron deficiency anemia (IDA)
are global health issues frequently encountered in daily
clinical practice. Iron deficiency without anaemiais
poorly recognised by clinicians despite its high
prevalence, probably because of suboptimal screening
recommendations. Diagnosing IDWA relies on a
combination of tests, including haemoglobin
and ferritin levels, as well as transferrin saturation.

Iron deficiency anaemia (IDA) currently affects 1.2
billion people and iron deficiency without anaemia
(IDWA) is at least twice as common. ID is the most
common nutritional deficiency worldwide, affecting up
to 25% of the global population, or nearly 2 billion
peoplel. Recent 2024-25 research highlights that iron
deficiency remains a critical global health crises with
studies projecting the burden persist through 2050.
Children and women of reproductive age are
particularly affected by ID due to increased iron
requirements. 1D arises when the body’s iron stores,
particularly those in macrophages and hepatocytes, are
depleted. Because most iron—approximately 25 mg
daily—is used for hemoglobin (Hb) synthesis to
support the production of around 200 billion red blood
cells each day, IDA is the most evident consegquence of
ID. This often leads to the mistaken belief that ID and
IDA are the same. However, ID is a broader condition
that can precede the onset of IDA or impact other
tissues beyond those involved in red blood cell
production.

ID can be classified into three stages. In the first stage,
which is characterized as mild ID, iron stores are
depleted but the production of iron-dependent proteins
is maintained. It was previously believed that the
absence of iron stores had no adverse health effects.
However, accumulating evidence suggests that even
mild ID can lead to symptoms such as fatigue, cognitive
impairment, reduced aerobic performance,
compromised immune function, and poor sleep quality.
The prevailing body of research strongly supports the
need to prevent and manage even mild ID, not only in
growing individuals and menstruating and pregnant
women, but also in endurance athletes and the elderly to
promote optimal health and development. In the second
stage, also known as iron-deficient erythropoiesis, the
requirements for iron in erythropoiesis are no longer
fully met, but Hb synthesis and erythropoiesis are
maintained. Also, the production of iron-dependent
proteins may be disrupted. The third stage is IDA,
characterized by impaired Hb production. In IDA,

erythrocytes are typically microcytic (smaller than
norma red blood cells, with a mean corpuscular
volume (MCV) below 80 fL) and hypochromic (paler
due to reduced Hb content). However, in early stages,
red blood cells may appear normocytic (normal size,
MCV 80-100 fL) and normochromic before becoming
microcytic as the deficiency worsens'.

Prevalence of Iron Deficiency

The prevalence of ID is higher in developing countries
compared to developed ones, although it is not limited
to economically disadvantaged regions. In devel oping
countries, 1D typically arises from inadequate dietary
intake of iron and is often associated with parasitic
infections that cause bleeding. Additionally, malaria,
HIV/AIDS, and tuberculosis contribute to high
prevalence rates in some regions?.

In Pakistan, Iron Deficiency Anemia (IDA) is a severe
public health crisis, especially among women and
young children. National data indicates that more than
half of children under five and over 40% of women of
reproductive age suffers from some form of anemia.
Children under Five, approximately 53.7% are anemic,
with 28.9% specifically diagnosed with IDA. Women
of Reproductive Age (WRA), about 42.7% are anemic,
with 18.4% experiencing IDA. Pregnant \Women,
prevalence is exceptionally high, with some reports
estimating that 51% to over 70% are anemic. Iron
Deficiency Anemiain Pakistan isamajor contributor to
high maternal mortality, preterm births, and impaired
cognitive and physical development in children.
According to the World Health Organization (WHO),
anemia affects 30% of non-pregnant women, 37% of
pregnant women, and 40% of children under five
worldwide. Despite other causes like malaria,
thalassemia, and sickle cell trait, ID remains the leading
cause of anemia, making IDA the most common form
of the condition. It is estimated that more than 1.2
billion people suffer from IDA worldwide, with
prevalence varying significantly between low- and
high-income countries®#,

In the least developed countries, particularly in sub-
Saharan Africa, the prevalence of anemia among
children aged 6-59 months often exceeds 60%, with
some countries reporting rates as high as 86%. Data
show that IDA affects up to 72.8% of children in
certain regions (e.g., Ethiopian Somali region), and ID
aone may affect over 90% in highly vulnerable
subpopulations*®. While national averages for IDA
typically range from 12% to 46%, local studiesin high-
risk groups (e.g., breastfed infants or those exposed to
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infections and food insecurity) report extremely high
rates, sometimes exceeding 60—70%°.

In developing countries, anemia affects 20—39.9% of
women of reproductive age in many regions, with some
countries—such as Papua New Guinea and parts of
Indonesia—reporting severe anemia  prevalence
exceeding 70%. Specific regional data point to anemia
prevalence rates as high as 72.9% among women of
reproductive age in Indonesia and up to 89.7% in Papua
New Guinea, with a significant proportion attributable
to ID and compounded by infections such as malaria
and helminthiasis’.

The WHO Global Health Observatory data shows that
anemia rates in pregnancy have remained largely
unchanged over time, with rates decreasing from 41%
in 2000 to only 37% in 2019.

In children, areview of 44 studies conducted across 19
European countries reveal ed that 2—25% of infants aged
6-12 months were iron deficient, with higher rates
among those from lower socioeconomic backgrounds
and those who drank cow’s milk during their first year.
For children aged 12—-36 months, ID preval ence ranged
from 3% to 48%, while the rate of IDA was as high as
50% in Eastern Europe, but less than 5% in Western
Europe’.

The WHO classifies the public health significance of
anemia into four categories based on prevaence
estimates in specific populations: “normal” (<5%),
“mild” (5-19.9%), “moderate” (20.0-39.9%), and
severe (40%) 8. Given the magnitude of the issue, the
WHO has set atarget to reduce the prevalence of
anemia among women of reproductive age, including
adolescent girls, by 50% by the year 2030.

Pathophysiology

Iron is an essential element and is controlled primarily
by dietary intake, intestinal absorption and iron
recycling.® Dietary iron can be found in two forms:
haem and non-haem iron. Haem iron is easly
absorbable and arises from haemoglobin (Hb) and
myoglobin in the form of animal meat, poultry and fish.
Non-haem iron is mostly found in plant food but is not
as easily absorbable. Compounds such as phytate,
oxalate, polyphenols and tannin, which are found in
plants, diminish the uptake of non-haem iron, as do
some drugs, such as proton pump inhibitors. Ascorbic
acid, citrate and gastric acid, conversely, facilitate iron
absorption.’® In a healthy diet, approximately 5-15 mg
of elemental iron and 1-5 mg of haem iron are ingested
daily although only 1-2 mg is ultimately absorbed into
the intestine, predominantly in the duodenum and
proximal jejunum.

The two different iron absorption pathways. Non-haem
absorption pathway (left): insoluble ferric iron (Fe3+) is
reduced to absorbable ferrousiron (Fe2+), which is
carried out by the enzyme duodenal cytochrome B
(DcytB). The divalent metal transporter 1 (DMT1)
imports Fe2+ across the apical surface and into the cell,
which can then be either stored as ferritin or exported

into circulation through ferroportin. Prior to exiting the
enterocyte, Fe2+ must be oxidised back to Fe3+ by
hephaestin or ceruloplasmin. Haem absorption pathway
(right): the haem carrier protein (HCP1) transports
haem iron directly into the enterocyte. Once inside the
enterocyte, haem iron can either be released into plasma
via the haem exporter FLV CRL1 or be converted back
into Fe2+ viathe haem oxidase (HO) enzyme. The
ferroportin receptor then releases Fe2+ into the plasma.
Hepcidin, a hepatic peptide hormone, controls
ferroportin, the sole iron exporter, by promoting its
endocytosis. Hepcidin production and circulation are
regulated by plasmairon concentration and iron stores.
Hepcidin isincreased in the presence of inflammation.

Causes of Iron Deficiency

Iron has both a storage pool and a functional pool. The
storage pool is thereticuloendothelial system which
consists of the liver, spleen and lymph nodes. The
functional pool consists of red blood cells, bone
marrow and cardiac and skeletal muscle. Iron is
absorbed in the duodenum via specific transporters and
is carried by transferrin molecules to the storage and
functional pools. Iron deficiency can be absolute or
functional.

Causes of iron deficiency can be grouped into the
following categories: inadequate dietary intake,
increased body needs, reduced absorption, chronic
inflammation and chronic blood loss.

Inadequate intake can result from iron-deficient diets.
Athletes and those performing in demanding sports
have increased iron needs and are at a higher risk of
developing iron deficiency.

Iron absorption occurs mainly in the proximal small
intestine.

Bariatric surgery patients are highly susceptible to ID
due to a decreased absorptive surface area and/or
reduced gastric acid secretion.

Less commonly, Helicobacter pylori infection may
cause ID due to reduced iron absorption and blood
loss. !

The consumption of coffee, tea or calcium (in
supplements or dairy products) has been reported to
reduce iron absorption.

Chronic  inflammation, such as in codliac
disease, inflammatory bowel disease (IBD) and HF,
increases  hepcidin  production,  blocking iron
transporters and reducing absorption, and causes iron
entrapment within storage pools.

The main causes of ID and IDA include low dietary
iron intake and insufficient iron absorption during
periods of life when iron requirements are particularly
high, such as during periods of growth in children and
adolescents, as well as during the reproductive yearsin
women, especially during pregnancy and postpartum.
Chronic GI bleeding, heavy menstrual bleeding, and
malabsorption conditions like celiac disease and
inflammatory bowel disease (IBD), where the integrity
of the cellslining the Gl tract is compromised, can also
lead to IDA'. IDA occurs in 60-80% of patients
with IBD.
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Figure No.1: Causes of iron deficiency.*
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Assessment and diagnosis

The WHO defines anaemia as blood Hb level below
130 g/L in men and 120 g/L in women. In isolated iron
deficiency, serum ferritin (the storage molecule for
iron) should be less than 30 ug/L. However, ferritinis
an acute phase protein and can be increased in the
presence of inflammation. Thus, if there is evidence of
concomitant inflammation, such as elevated C reactive
protein, ferritin less than 100 ug/L is indicative of
IDA.2 Transferrin, the iron transporter, is generaly
elevated; however, it is a negative acute phase protein
and therefore, can be normal or reduced in chronic
inflammatory states.'4

Serum iron and transferrin saturations (TSAT) will be
reduced with TSAT less than 20% required for the
diagnosis of IDA. See Table 1 for the breakdown of
diagnostic criteriafor IDA.

Signsand Symptoms of Iron deficiency
There are so many signs and symptoms of iron
deficiency, few are describe below:

Pica (Odd Cravings): An intense, strange desire to
consume non-food substances such as ice (pagophagia),
dirt, paper, or clay.

Spoon-Shaped Nails (Koilonychia): Nails that are
thin, brittle, and break easily, or that curve upward in
the center, forming a shape like a spoon.

Sore or Swollen Tongue (Glossitis): A tongue that
appears unnaturally smooth, inflamed, or swollen,
sometimes causing difficulty with swallowing.

Restless L egs Syndrome (RLS): An uncontrollable,
uncomfortable urge to move your legs, often

accompanied by tingling or itching, which frequently
occurs at night.

Angular Cheilitis (Mouth Cracks): Painful, cracked,
or ulcerated sores that develop in the corners of the
mouth.

Management and Treatment

Iron deficiency anemia (IDA) management involves
identifying the root cause (e.g., blood loss, poor
absorption) and replenishing iron through oral
supplements (ferrous sulfate/fumarate) or 1V iron for
severe cases. Iron replenishment can occur via three
routes: oral iron, parenteral oral and transfusion of
packed red cells. Each route has its benefits and
limitations mentioned in Table 2.

Table No.1: Diagnostic criteria for iron deficiency
anaemia

Serum markers Diagnosisfor IDA
Haemoglobin <130 g/L males
<120 g/L females
<110 g/L in pregnancy
Ferritin* <30 ug/L if no inflammation
<100 ug/L if inflammation
Transferrint Raised
Total iron binding | Raised
capacity
Iron Reduced
Transferrin <20%
saturations
Mean corpuscular | Low
volume

Table No.2: A list of common conditions and patient groups who have an increased risk of developingiron

deficiency anaemia

Background Cause of iron Cause of blood loss Recommended
deficiency anaemia route of iron
replacement
Congestive cardiac ailure | Poor nutrition Antiplatelet and/or anticoagulant use | Intravenous
Chronic kidney disease Decreased Gl Diaysis and frequent blood sampling | Intravenous
Inflammatory bowel absorption Chronically inflamed and ulcerated Intravenous
disease bowel
Elderly Medications (antiplatelet, Oral
anticoagulant, anti-inflammatories,
anti-depressants)
Malignancy Poor nutrition Bleeding tumour Intravenous
Loss of healthy blood
cells
Damage to the bone
marrow
Surgery Dependent on cause Excessive bleeding either pre and/or | Intravenous or oral
for surgery post-operatively
requirement
Pregnancy Poor nutrition - Intravenous or oral
Increased iron
demands to mother
and fetus
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Ord Iron Supplementation: The first-line treatment,
often involving daily or alternate-day intake of tablets
like ferrous sulfate, fumarate, or gluconate. Taking iron
with vitamin C (eg., orange juice) can enhance
absorption, while taking it on an empty stomach is
generally recommended, though taking it with food can
reduce side effects.

Intravenous (1V) Iron: Used if oral iron is not tolerated,
ineffective due to malabsorption, or in cases of severe
anemiaor chronic blood loss.

Addressing the Underlying Cause: Essential for long-
term management, which may include treating heavy
menstrual  bleeding, gastrointestinal  bleeding, or
correcting nutritional deficiencies.

Dietary Adjustments: Increasing intake of iron-rich
foods such as legumes, lean meat, and fortified cereals.
Monitoring and Duration: Treatment typically
continues for 3-6 months to fully replenish iron stores,
with monitoring of hemoglobin levels.
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ABSTRACT

Objective: To determine the frequency of elevated C-reactive protein (CRP) and evaluate its association with in-
hospital death in patients with decompensated chronic liver disease who present to atertiary care hospital in
Karachi.

Study Design: Cross-sectional study.

Place and Duration of Study: This study was conducted at the Department of Medicine, Dr. Ruth Pfau Civil
Hospital, Karachi, over aperiod of five months from July 2025 to November 2025.

Methods: Non-probability consecutive sampling was used to select 150 patients with decompensated chronic
hepatic illness, ranging in age from 30 to 70 years. The Child-Pugh classification was used to record clinical and
demographic characteristics as well as assess the condition's severity. Serum CRP levels were measured when the
patient arrived and categorised as mild (6-50 mg/L), moderate (51-100 mg/L), severe (>100 mg/L), or normal (<5
mg/L). Patients were observed throughout their hospital stay, and the results of in-hospital death were recorded.
SPSS version 24 was used for data analysis. The chi-square test was used to eval uate associations; a p-value of less
than 0.05 was considered statistically significant.

Results. A total of 114 patients had raised CRP (76.0%). Those with moderate and severe CRP elevation had a
significantly higher overall in-hospital death rate of 8.0% (12/150) (p<0.05) than those with normal or moderately
elevated CRP. Furthermore, patientsin the advanced Child-Pugh class were more likely to have elevated CRP.
Conclusion: People with decompensated chronic hepatic disease frequently have elevated CRP, which is strongly
linked with higher in-hospital mortality. Because of its affordability and ease of use, CRP may be a useful addition
to established prognostic methodsin the early risk assessment and treatment of hospitalised patients with
decompensated cirrhosis.

Key Words: Decompensated chronic liver disease; C-reactive protein; Child—Pugh classification; in-hospital
mortality.
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INTRODUCTION

Worldwide morbidity and mortality rates are still rising
sharply due to chronic hepatic diseases including
cirrhosis, which are major public heath issues.
Recent global estimates indicate that cirrhosis and its

complications kill over a million people annually, and
millions of people suffer from chronic hepatic illness*2.
Even with significant advancements in supportive
treatment and antiviral drugs, patients with
decompensated cirrhosis still have poor prognoses,
mostly because of infections, sepsis, varicea

haemorrhage, and the onset of multiple organ failure.
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The burden of chronic hepatic disease is particularly
apparent in Asia, where viral hepatitis remains a major
cause of cirrhosis. Delaysin diagnosis, limited access to
specialised care, and | ate disease presentation are still
problems in many South Asian countries.

Hepatitis C virus infection continues to be one of the
most prevalent causes of chronic hepatic illnessin
Pakistan, with cirrhosis and eventual decompensation
developing in a considerable proportion of individuals
affected®>.

Bacterial infections and systemic inflammation are
common in patients with decompensated hepatic
cirrhosis, and both significantly worsen the prognosis.
However, because hypersplenism, beta-blocker
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medications, or hepato cerebral syndrome can
occasionally mask the usual indicators of a systemic
inflammatory response, it may be challenging to
identify infection in cirrhotic individuals. In this case,
readily available inflammatory biomarkers could be
cruciad in directing medica judgement. Even in
advanced stages of liver illness, C-reactive protein
(CRP), a widely available and reasonably priced
indicator of systemic inflammation, has been shown to
retain its therapeutic use®.

Numerous recent studies have found that individuals
with cirrhosis who have high CRP levels are more
likely to suffer from adverse outcomes such as in-
hospital death and rapid detrioration”®. But thereis a
dearth of data from Pakistan and the larger South Asian
region, especially when it comes to hospitalised patients
with decompensated cirrhosis and combining CRP
levels with established predictive criterialike the Child-
Pugh classification.

Thus, the aim of this study was to determine the
frequency of elevated CRP levels and the rate of in-
hospital death among patients who arrived at a tertiary
care hospital in Karachi with decompensated hepatic
illness. The study also sought to assess how CRP
categories related to Child-Pugh class and in-hospital
outcomes.

METHODS

This cross-sectional study was carried out in the Dr.
Ruth Pfau Civil Hospital's Department of Medicinein
Karachi with permission from Dow University of
Health Sciences' Institutional Review Board (Ref: IRB-
3996/DUHS/Approval/2025/255). From July 2025 to
November 2025, a five-month period, the study was
conducted. All subjects gave their written informed
consent before being enrolled, and patient information
was kept strictly confidential during the entire study.
Using the World Health Organization's (WHO) sample
size calculator, the sample size was determined. With a
95% confidence level, amargin of error of 8%, and a
46% prevalence of high CRP, atotal sample size of 150
patients was calcul ated.

Participantsin the trial were patients between the ages
of 30 and 70 who had been diagnosed with chronic
hepatic illness for more than a year and who had
experienced acute decompensation that necessitated
hospitalisation. Both male and female patients could be
included.

Exclusion criteria included a history of hepatocellular
cancer, solid or haematological malignancy, recent
hospitalisation or sepsis within the last month, or
admission for decompensated liver cirrhosis during the
last six months.

In order to enlist 150 patients who met the inclusion
criteria, a non-probability consecutive sampling
procedure was used. Using a pre-made proforma,
baseline demographic and clinicd data were
documented, including age, gender, the length and

cause of liver cirrhosis, concomitant diseases (diabetes
mellitus, hypertension, and dysipidaemia), and
smoking status. The Child-Pugh score was used to
determine the severity of hepatic disease, and patients
were assigned to either class A, B, or C based on their
results.

Aseptic blood samples were taken at the time of
hospital admission in order to assess CRP, and the
hospital laboratory performed the anaysis. Patients
were divided into four groups according to their serum
CRP levels: mildly elevated (6-50 mg/L), moderately
devated (51-100 mg/L), severely elevated (>100
mg/L), and normal (<5 mg/L).

The main outcome, in-hospital mortality, which is
defined as death that occurs within the same hospital
admission, was monitored throughout the duration of
the patients' hospital stay.

The statistical software SPSS version 24 was used to
enter and analyse the data. Frequencies and percentages
were used to represent categorical variables, whereas
the mean and standard deviation were used to represent
continuous variables. The chi-square test was used to
evaluate the relationships between CRP and Child-Pugh
class and within-hospital outcomes. The p-value was
deemed statistically significant if it was less than 0.05.

RESULTS

The study comprised 150 individuals with chronic
hepatic illness that was decompensated. The average
age was 50.0 + 9.6 years, and 62% of the participants
were male. With severe liver disease, over half of the
patients were in Child-Pugh class C. Hepatitis C was
the primary cause of cirrhosis, while diabetes mellitus
was the most common comorbidity (Table 1).

Table No. 1. Demographic  characteristics,
comor bidities, and etiology of liver cirrhosisin patients
with decompensated chronic liver disease (n = 150)

Variable n (%)
Demographics
Age (years), Mean + SD 50.0+ 9.6
Male 93 (62.0)
Female 57 (38.0)
Disease severity
Child—Pugh class A 29 (19.3)
Child—Pugh class B 51 (34.0)
Child—Pugh classC 67 (44.7)
Comorbidities
Diabetes mellitus type 1 63 (42.0)
Hypertension 31 (20.7)
Dysdlipidemia 0(0.0)
Smoking 3(2.0)
Etiology of liver cirrhosis
Hepatitis C 90 (60.0)
Hepatitis B 41 (27.3)
Alcohol-related 9 (6.0)
NAFLD 7(4.7)
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As hepatic function deteriorated, arising trend of CRP
rise was noted. The majority of Child-Pugh class C
patients had moderate to severe CRP increase,
indicating a substantial correlation between systemic
inflammation and advanced hepatic impairment
(Table 2).

Table No. 2: Distribution of C-reactive protein (CRP)
categories accor ding to Child—Pugh class (n = 150)

CRP Child- Child- | Child-
category Pugh A | Pugh B | PughC
n (%) n (%) n (%)
Normal (<5) | 16 (55.2) 16(31.4) | 4(6.0)
Mild (6-50) | 9(31.0) 18(35.3) | 18(26.9)
Moderate 4(13.8) 14(27.5) | 39(58.2)
(51-100)
Severe 0(0.0) 39 |6(9.0
(>100)

Chi-sguare test demonstrated a statistically significant
association between CRP category and Child—Pugh
class (¢ = 37.73, df = 6, p = 0.0000).Three patients
were excluded from this analysis due to missing Child—
Pugh classification; therefore, totals in this table sum
to 147. As CRP levelsrose, in-hospital death gradually
climbed as well. Patients with normal CRP readings did
not have any deaths. The mortdity rate was
significantly greater for patients with moderate and
severe CRP €evation, suggesting that CRP is a
vauable indicator of short-term prognosis in
decompensated chronic hepatic illness (Table 3).

TableNo. 3: Association of C-reactive protein (CRP)
categories with in-hospital outcomein patients with
decompensated chronic liver disease (n = 150)

CRP Expired Survived to | Total (n)
category during discharge

hospital stay n (%)

n (%)

Normal(<5) | 0(0.0) 36 (100.0) 36
Mild(6-50) | 6 (5.9) 96 (94.1) 102
Moderate 3(50.0) 3(50.0) 6
(51-100)
Severe 3(50.0) 3(50.0) 6
(>100)

Chi-square test demonstrated a statistically significant
association between CRP category and in-hospital
outcome (p < 0.05).

DISCUSSION

Elevated blood CRP was commonly seen in this cross-
sectional research of 150 patients with decompensated
liver cirrhosis, and it was clearly linked to the severity
of the disease and unfavourable in-hospital outcomes.
36 patients (24.0%) had CRP values < 5 mg/L, whereas
114 patients (76.0%) had elevated CRP levels overall.
Patients with higher CRP values were more likely to
die, with an overall in-hospital mortality rate of 8.0%.
Systemic inflammation was identified as a significant
predictor of the short-term prognosis in decompensated

cirrhosis, as evidenced by the steady increase in
mortality observed throughout rising CRP®%,

An important pathophysiological mechanism in the
development of serious hepatic disease is becoming
more widely acknowledged: systemic inflammation.
According to earlier research, inflammatory indicators
are closely linked to clinical decompensation and death
and increase in tandem with deteriorating hepatic
function'®. These results are corroborated by our study's
finding that patients with advanced Child-Pugh class
had higher CRP values more frequently, which
highlights the strong correlation between increased
inflammatory  activity and compromised hepatic
reserve.

Numerous research have examined the predictive
significance of CRP and CRP-based indices in
cirrhosis. According to Wang et al., the CRP-to-
albumin ratio had a strong correlation with established
severity levels and was an independent predictor of
short-term death in patients with decompensated
cirrhosis associated with hepatitis B®. In the same way,
Oikonomou et al. showed that higher CRP-based ratios
were linked to worse outcomes in decompensated
cirrhosis, indicating that inflammation-based indicators
might offer more predictive data than traditional
scoring methods®.

Evidence from acutely decompensated cirrhosis cohorts
emphasises the significance of systemic inflammation
even more. Zanetto et al. found that, independent of
conventional liver severity criteria, the degree of
inflammatory response, as shown by CRP levels, was
the best indicator of acute-on-chronic liver failure and
bleeding®. These findings align with the notable rise in
mortality observed in our group of patients with
moderate to severe CRP elevation.

in acute-care settings have aso been
demonstrated to be predicted by CRP. According to a
study by Jeong et al., CRP is an independent predictor
of in-hospital mortality in patients with alcoholic liver
cirrhosis who present to the emergency room*®. The
constant correlation between higher CRP levels and
mortality in avariety of clinical contexts underscores
the marker's broad clinical importance, despite the fact
that their population's etiological profileis different
from ours.

Broader inflammatory profiling has shown prognostic
usefulness across several stages of liver disease,
surpassing single time-point assessments. The idea that
inflammation  transmits  prognostic  information
throughout the disease spectrum was supported by
research demonstration that inflammatory biomarkers
were predictive of medium-term survival in patients
with recently diagnosed cirrhosis'*. The current study's
findings are further supported by reports that
hospitalised patients with decompensated cirrhosis and
alarger inflammatory burden have worse short-term
outcomes.

These findings have significant clinical ramifications,
especialy in environments with minimal resources.
CRP is an effective technique for early risk

Results
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stratification since it is generally accessible, affordable,
and quickly measurable. The Child-Pugh classification
and CRP interpretation can help physicians identify
high-risk patients who need closer monitoring, early
infection assessment, and prompt care escal ation>18,
There are limits to this study. The results may have
been impacted by unmeasured factors such concomitant
organ dysfunction or occult infection, and its cross-
sectional design restricts the ability to draw conclusions
about causality. Also, because this was a single-center
study, the results might not be as broadly applicable.
Notwithstanding, the findings offer significant regional
support for the prognostic significance of CRP in
individual s with decompensated cirrhosis.

CONCLUSION

Patients with chronic liver illness that was
decompensated frequently had elevated C-reactive
protein (CRP), which was significantly linked to higher
in-hospital mortality, especialy for those with moderate
to severe CRP heightening. These results highlight how
systemic inflammation plays a critical role in
determining the short-term course of cirrhosis. In
hospitalised patients with decompensated cirrhosis,
CRP may be a useful supplement to well-established
prognostic tools like the Child-Pugh classification for
early risk stratification and well-informed clinical
decision-making due to its low cost, broad availability,
and simplicity of measurement, particularly in settings
with limited resources.
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ABSTRACT

Objective: To assess the knowledge and diagnostic proficiency of senior undergraduate dental students regarding
endodontic—periodontal lesions (EPLS) at the College of Dentistry, Qassim University.

Study Design: Cross-sectional study

Place and Duration of Study: This study was conducted at the College of Dentistry, Qassim University, Saudi
Arabia, September-October 2025.

Methods: A structured 17-item survey was distributed to the 4"~ and 5"-year Bachelor of Dental Surgery (BDS)
students. Fourteen items assessed knowledge (classification, routes of communication, diagnostic tests, prognosis,
microbiology, and treatment principles), and three case-based scenarios assessed diagnostic proficiency. Datawere
analyzed using SPSS Version 25. Differences between academic years were evaluated using the chi-square test.
Binary logistic regression was performed for case-based scenarios to estimate odds ratios (OR) with 95% confidence
intervals (Cl). A p-value <0.05 was considered statistically significant.

Results: 54 students participated (4™M-year: 28 [51.9%]; 5"-year: 26 [48.1%]). 5M-year students achieved higher
correct responses than 4"-year students for key knowledge items. Significant differences were observed in
recognition of dentinal tubule exposure as a communication pathway (81.3% vs 46.4%; p=0.020) and extraction
preference in periodontal-origin combined lesions (87.3% vs 53.2%; p=0.012). Logistic regression showed that 5th-
year students had higher odds of correctly diagnosing an endodontic—periodontal lesion (OR=4.05; 95% CI: 1.30—
12.62; p=0.016) and a periodontal—endodontic lesion (OR=3.33; 95% CI: 1.03-10.80; p=0.044). No significant
difference was observed for the true combined lesion (p=0.530).

Conclusion: Senior undergraduate dental students demonstrated moderate knowledge and variable diagnostic
proficiency regarding EPLSs, with significantly better performance among 5th-year students in selected domains.
Enhanced case-based teaching and structured clinical exposure are recommended.

Key Words: Cross-sectional study, diagnostic proficiency, endodontic-periodontal lesions, knowledge, dental
students.
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INTRODUCTION Accurate clinical assessment and professional
communication in dentistry require standardized
diagnostic terminology that links the underlying
biologica status with clinicad and radiographic

1 5th-year student, College of Dentistry, Qassim University,

Saudi Arabia T T i -

2 Department of Periodontology and Implant Dentistry, f.mdl ngs.* Simring and Goldb_er gorigl nqlly repgrted the
College of Dentistry, Qassim University, Saudi Arabia link between pulpal and perlodonte_d dlsease in 1964.
3 Department of Conservative Dental Sciences, College of ~ Because  the  pulp aﬂd pe”OdQnt' um sha!’ e
Dentistry, Qassim University, Saudi Arabia developmental and anatomical connections, disease in

one compartment may influence the other, resulting in
Correspondence: Muhammad Zubair Ahmad*, Professor,  endodontic—periodontal lesions (EPLS). These lesions
Department of Conservative Dentzl ahScumczes, Cglleggb_of remain a therapeutic challenge and require accurate
Dentistry, Qassim University, Buraydah 51452, Saudi Arabia identification of the primary source of infection and the

Contact No: +966582527047 . . .
Email: m.muhammad@qu.edu.sa extent of periodontal involvement to plan appropriate

treatment.?
Received: November, 2025 EPLs are primarily microbial in origin,® and cross-
Reviewed: December, 2025 infection between the root cana system and
Accepted: January, 2026 periodontium can occur through several pathways: the

apical foramen, lateral/accessory canals, dentind


mailto:m.muhammad@qu.edu.sa

Med. Forum, Vol. 37, No. 3

M ar ch, 2026

tubules, developmental grooves, root fractures, and
iatrogenic  perforations. In general, periodontal
destruction progresses from coronal to apical areas,
whereas endodontic lesions typically originate at the
apex and may extend coronally along the periodontal
ligament.*

The categorization of EPLs by Simon et al. has
provided significant help for making informed clinical
decisions.® The primary criteriato consider in treatment
choices are pulp vitality and the kind and size of the
periodontal defect. A multidisciplinary approach is
necessitated by the similarities in the pathophysiol ogy
of the two diseases and the several routes linking them.
The differential findings of endodontic and periodontal
diseases can be complex; yet an accurate diagnosisis
crucial to ensure the provision of appropriate therapy.
According to previous research, practitioners in
academic institutions demonstrate greater
understanding and awareness of endodontic—
periodontal lesions (EPLS) than those in hospitals and
private dental clinics®  Evidence suggests that
undergraduate dental students exhibit limited
knowledge of the microbial etiology underlying EPLs.®
Which lesions need to be treated initially is unclear.5”
These lesions are challenging to treat, and the pulpal
and periodontal components must be considered in
treatment planning.

Undergraduate students play a crucia role in the
diagnosis and management of EPLs, and treatment
outcomes and prognosis are directly influenced by their
knowledge and attitudes.

Given the limited research in Saudi Arabia, this cross-
sectional study aimed to evaluate the knowledge, case-
based diagnostic proficiency, and treatment decision-
making abilities of senior undergraduate dental students
regarding EPLSs.

METHODS

After obtaining approva from the Committee of
Research Ethics, Deanship of Graduate Studies and
Scientific Research, Qassim University, Saudi Arabia
(registration no. 25-44-01, dated 22-07-2025) the
current cross-sectional study was conducted in College
of Dentistry, Qassim University, from September to
October 2025. A convenience sample of 4th- and 5th-
year Bachelor of Dental Surgery (BDS) students was
invited to participate. Students in years 1-3, interns,
postgraduate trainees, and those who did not provide
electronic informed consent were excluded.

These criteria ensured inclusion of students with
appropriate clinical exposure to both endodontics and
periodontology for evaluating knowledge and
diagnostic decision-making regarding EPLs. The
criteria were designed to minimize any potential bias
and ensure the relevance of the study results to the
target population of dental students.

Data Collection: An online close-ended questionnaire
in English containing 17 items was administered. The
knowledge section comprised 14 items addressing EPL
classification, routes of communication, diagnostic
tests, microbiology, prognosis, and basic treatment
principles. The diagnostic section included three case-
based scenarios (brief history with clinica and
radiographic images) requiring selection of the most
appropriate diagnosis: Case 1 (endodontic—periodontal
lesion), Case 2 (periodontal—endodontic lesion), and
Case 3 (true combined lesion). The scenarios were
adapted from previously published case reports. The
guestionnaire link was circulated through official
university email.

Statistical Analysis: Statistical analysis was performed
using SPSS software version 25 (IBM Corp., Armonk,
NY, USA). Frequencies and percentages were
caculated. Differences in knowledge items were
assessed using the chi-square test. For diagnostic
scenarios, binary logistic regression anaysis was
conducted with correct diagnosis (Yes=1, No=0) as the
dependent variable and academic year as the
independent variable. Odds ratios (OR) with 95%
confidence intervals (Cl) were calculated. A p-value
<0.05 was considered statistically significant.

RESULTS

Fifty-four students completed the survey (4""-year:
n=28 [51.9%]; 5"-year: n=26 [48.1%]). Most
participants (n=39 [73.2%)]) reported having seen EPLS
in their clinics, and among these respondents, (n=25
[63.3%]) were 5M-year students. Overal, (n=31
[57.3%]) reported confidence in diagnosing EPLs. 5™-
year students more frequently reported awareness of the
2018 periodontal classification, which includes a
distinct category for periodontal-endodontic lesions.

Knowledge about EPLs among 5"- and 4™"-year
students: 53.1% of 5M-year students and 45.7% of 4t™-
year students correctly identified the direct
communication pathway between periodontal tissues
and the pulp. 49.22% of 5"-year students identified
Actinomycetem comitans as the most shared bacteria
related to EPLs, while 46.54% of 4"-year students
marked T. denticola. When asked about the prognosis
of atrue combined lesion, 63.88% of 5"-year students
selected the correct answer, whereas 47.98% of 4"-year
students responded correctly. More 5th-year students
(78.22%) correctly identified the predisposing risk
factors for EPLs than 4th-year students (52.54%).
Additionally, 63.55% of 5"-year students have reported
that vitality test is the most used type of evaluation for
identifying a primary endodontic lesion, on the other
hand 57.39% chose percussion test. 81.33% of the 5™-
year students correctly indicated that exposure of
dentinal tubules allows bacterial byproducts and toxins
to enter the pulp. Extraction of teeth with periodontal -
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origin combined lesions was preferred by 87.34% of
5th.year students compared with 53.22% of 4"-year
students. 76.65% of the 5"-year students correctly
marked that persistent infection within the root canal
system is the chief reason for treatment failure of
periodontal-endodontic  combined  lesions, while
65.54% of 4"-year students chose recurrence of

periodontal inflammation as treatment failure of
periodontal-origin - combined lesions.  Chi-square
analysis  demonstrated  statistically ~ significant

differences between academic years for recognition of
dentinal tubule exposure as a communication pathway
(p = 0.020) and extraction preference in periodontal -
origin combined lesions (p = 0.012). No significant
differences were observed for the remaining knowledge
items (Table 1).

year students. In the final scenario, 65.43% of 5M-year
students correctly diagnosed it, while 58.73% of 4-
year students provided the correct diagnosis. Logistic
regression analysis revealed that 5th-year students were
significantly more likely to correctly diagnose Case 1
(OR = 4.05; p = 0.016) and Case 2 (OR =3.33; p =
0.044) compared with 4th-year students. No statistically
significant association was found for Case 3 (p = 0.530)
(Table 2).

Table No.2: Diagnostic proficiency and logistic
regression analysis [Comparison of correct
diagnoses between 4™"- and 5™"-year students. Odds
Ratios (OR)represent the likelihood of correct
diagnosis among 5"-year students compared with
4"-year students (reference group)].

ini th_ th_ 0, -
Table No.1l: Comparison of knowledge of EPLs g(l:ggfi‘lo ?(ear 3ear ggt(ijz gc?/o \F/)alue
between both groups (Chi-Square test of Correct | Correct | (OR)
independence) (%) (%)
Item 4 5 p- Casel. 3556 | 6922 |405 | 130 | 0016
Year(%) | Year(%) | value Endodontic— -
Bacteria most 38.33% | 55.65% | 0.424 periodontal 12.62
frequently related to lesion _
EPLs Case 2. 4855 | 76.78 | 333 | 103 | 0.044
Direct pathway 457% | 531% | 0.785 Periodorta- 10580
between periodontal lesion
tissue and pulp Case 3. 5873 | 6543 | 142 | 047 | 0530
Prognosis of true 47.98% | 63.88% | 0.260 Combined —
combined lesion lesion 4.27
Predisposing risk 52.54% | 78.22% | 0.131 “Statistically significant value
factors for EPL Model: Binary logistic regression with correct
Most used 57.39% | 63.55% | 0.733 diagnosis (Yes=1, No=0) as dependent variable and
evaluation for academic year as independent variable. Reference
primary endodontic category: 4th-year students.
lesion
Exposure of dentinal | 46.39% | 8133% | 0020 | DISCUSSION
tubules alows pulp When pulpal and periodontal inflammatory diseases
entry _ coexist, they can complicate diagnosis and treatment
Extraction more 53.22% | 87.34% | 0.012 planning and alter the order in which care should be
beneficial in provided.” EPLs can be either acute or chronic,
periodontal -origin affecting both pulp and periodontal tissues. It has been
combined lesions stated that endodontic infections increase the formation
Primary reasonfor | 65.54% | 76.65% | 0.473 of periodontal pockets and are a risk factor for
treatment failure periodontitis, whereas periodontitis, trauma, and

"Statistically significant value

Comparison of case-based diagnostic proficiency
between 5™- and 4"-year students: Studentswere
presented with three clinical cases with varying degrees
of EPLs accompanied by clinica and radiographic
images and were asked to select the correct diagnosis.
In the first scenario, most 5M-year students (69.22%)
answered correctly, whereas only 35.56% of 4th-year
students did. In the case involving a periodontal-
endodontic lesion, 76.78% of 5"-year students selected
the correct answer compared with only 48.55% of 4™-

iatrogenic conditions are considered the main risk
groups for EPLs. The development of mixed
periodontal-pulpal diseases might result from the
bidirectional nature of infection between both tissues,
making diagnosis and treatment more difficult.°

To effectively diagnose the primary source of infection
and assess the extent of periodonta and pulpal
involvement, students must have a thorough
understanding of the  endodontic—periodontal
relationship. The decision-making process is further
complicated by overlapping clinical symptoms and
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inconclusive  radiographic  findings,
inconsi stent treatment outcomes.

In this context, an online survey was conducted among
senior undergraduate dental studentsto assess their
level of knowledge and diagnostic proficiency
regarding EPLs. A total of 54 students participated in
the study. Most 5"-year students had encountered EPLs
in the clinic, and the majority reported being confident
in diagnosing such cases. Predictable prognosis is
crucid when EPLs are clinically diagnosed. An
appropriate treatment strategy is also necessary for the
right prognosis.t®!* The 2018 revised classification of
periodontal disorders includes an additional subsection
on EPLs. To facilitate the diagnostic process for
medical professionals, the categorization was created
based on the symptoms.*2

When compared to 4"-year students, the majority of 5"-
year students had a strong understanding of EPLs. The
current results are consistent with those of Almadi
et al., ** who also found that senior undergraduate
students had a higher level of knowledge about the
relationship between EPLSs. In the current survey, the
majority of 5"-year students identified the bacteria
associated with the EPLs as well as the communication
pathway between periodontal and pulpal tissue. This
finding may be attributed to the undergraduate
curriculum's  emphasis on theoretica instruction
regarding endodontic-periodontal relationships through
lectures and seminars. The etiology and
pathophysiology of pulpal and apical periodontitis are
well recognized; therefore, students should aim to
achieve the highest possible success rate. The course of
endodontic treatment and the necessary interventions
are largely determined by the pulpal and periodontal
diagnosis of atooth.* Using the incorrect diagnostic
terms may have clinical ramifications and impact the
tooth's prognosis. Accurate characterization and
diagnosis require a comprehensive clinical and
radiographic examination, along with detailed medical
and dental history.

In the present survey, three clinical scenarios were used
to evaluate students diagnostic competence in
identifying EPLs. 5"-year students demonstrated a
higher rate of correct diagnoses compared with 4"-year
students, reflecting superior overall diagnostic
performance. The comparatively limited exposure of
4"-year students to endodontic—periodontal cases—
often allocated to senior students—may explain their
lower level of diagnostic abilities. Effective
management of EPLS requires a comprehensive
understanding of the interrelationship between pul pal
and periodontal pathologies. Therefore, undergraduate
dental students should remain updated on current
evidence and advancements in endodonti c—periodontal
disease to enhance both their theoretical knowledge and
clinical proficiency.’® The undergraduate curricula
should incorporate targeted teaching modules to

leading to

overcome these shortcomings. Additionally, interactive,
case-based learning may be a useful tactic for closing
the knowledge gap between theory and practice. 6%
Furthermore, improving undergraduate  students
diagnostic ahilities is essential. The high rate of
overlooked or misdiagnosed cases suggests that more
thorough instruction on diagnostic criteriais required,
perhaps by including decision-making algorithms or
standardized diagnostic checklists in the curriculum.
The use of simulation-based training, which alows
students to practice diagnosing and treating EPLsin a
controlled setting, could aso greatly improve
diagnostic proficiency and treatment outcomes.'® The
implementation of specialist workshops or training
sessions focused on endodontic—periodontal disease
management is another important recommendation.

The statistically significant differences observed in
selected knowledge items and in two of the three
diagnostic scenarios indicate that clinical experience
may influence both theoretical understanding and
applied diagnostic reasoning. The higher odds of
correct diagnosis among 5"-year students suggest that
increased clinical exposure enhances decision-making
skills in complex endodontic—periodontal cases.
However, the absence of a significant differencein the
true combined lesion scenario reflects the inherent
diagnostic complexity of such cases and highlights an
area requiring strengthened educational emphasis.

The primary limitation of this study is the lack of
comparable prior research, which restricts the ability to
contextualize the present findings. Additionally, cross-
sectional design limits the capacity to establish causal
relationships between knowledge, attitudes, and
practices. Finally, the use of a sef-administered
questionnaire may have introduced response bias, as
participants could have overestimated their level of
expertise.

CONCLUSION

The findings of this study indicate that senior
undergraduate dental students—particularly those in
their fourth year—demonstrate a moderate level of
knowledge and awareness regarding endodontic—
periodontal diseases. These results underscore the
importance of a comprehensive understanding of the
endodontic—periodontal relationship to ensure accurate
diagnosis and appropriate management of such lesions.
Greater engagement in clinical case discussions,
structured training programs, and focused educational
interventions is recommended to enhance students
clinica competence and strengthen their ability to
manage endodontic—periodontal cases effectively.
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ABSTRACT

Objective: This study aimed to assess the knowledge, attitudes, and perceptions of dental specialistsin Saudi Arabia
regarding the use of artificial intelligence (Al) programsin radiological diagnosis.

Study Design: Cross sectional observational study

Place and Duration of Study: This Online questionnaire survey were sent from the College of Dentistry-Ar Rass
Branch, Qassim university and responses were collected from August 2023 till the end of March 2024.

Methods: The total number of participants in the study were 145 (n=145). Primary data was collected through
Questionnaire consisting of a 12-item close ended questions and quantitative methods(Chi-square test) was applied
for analysis.

Results: The survey included 145 recent graduates, mostly aged 25-30 years. Most participants already knew about
Al (81.4%) and its use in OMFR (72.4%), and many supported using it in clinics (71.7%). Many felt the software
cannot exceed aradiologist’s skill (62.1%) and would not accept an Al diagnosis that conflicts with their judgement
(58.6%). Most believed Al will help new dentists (73.1%) and saw a future for it in oral radiology in Saudi Arabia
(80%).

Conclusion: Al applications has become more common in every field and dentistry is no exception. This study
reveals that recently graduated dental professionals are more favourable towards the integration of Al applicationsin
Oral Radiology in the Kingdom of Saudi Arabia (KSA)

Key Words. Artificial Intelligence, Machine Learning (ML), Convolutional Neural Networks (CNNs), Clinical
Decision Support Systems (CDS)
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INTRODUCTION

Artificial intelligence (Al) is defined as the ability of
computers or machines to perform tasks that normally
require human intelligence. Al can recognize speech,
support decisions, and assist in medical diagnosis
accurately and efficiently.
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Machine Learning (ML) algorithms can be utilized to
enable the computers to recognize and analyze data to
aid in the preparation of data sets. Al algorithms are
used to analyze data in the industrial sector, medical
field, for the assessment of trends in Stock market and
adso for weather anaysis in the meteorology
department. 3

The trend of using Al programsin the medical fieldis
on the upsurge over the last few years even though the
concept of Al has been under research for several years
previously. Digital systems are now used more oftenin
dentistry, especially in oral and maxillofacial radiology
(OMFR). They help new dentists handle routine work
and let experienced clinicians save time. These systems
help to trace cephalometric points, detect caries,
identify periapical and periodontal changes, with good
input data and outline the inferior alveolar nerve, assess
facial growth, review cervicofacial nodes, and spot
many oral and maxillofacial diseases.*®

METHODS

Online Questionnaires were sent to dental universities
in KSA from College of Dentistry in Ar Rassin Qassim
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University. A 12-items questionnaire was sent to dental
specialists in the KSA through email. Only complete
responses were accepted. The criteria for inclusion was
recent graduates and with 1-3 years of experience.
Quantitative data collection methods were utilized i.e.,
Questionnaires with close ended questions designed in
google forms were sent via email and the responses
were collected and analysis was undertaken for the
responses. Since this is a questionnaire study, the
feasibility of conducting was easier, and it had been
conducted in other topics in KSA several times before.
The 12-items closed ended online questionnaire was
sent to young dentistsin KSA and responses were
collected. Data were processed in IBM SPSS 28 using
the Chi-square test.

RESULTS

The survey included 145 dentists who had graduated
within the past three years with 81 men (55.9%) and 64
women (44.1%). The age groups ranged from 25 to 30
years, with a mean of 26.28 + 1.68 years. A large
portion of the participants already knew the concept of
Al, with 118 dentists (81.4%) reporting previous
knowledge. The awareness of its use in OMFR was
reported in 105 dentists (72.4%) and the knowledge of

CNNs as a commonly used method in these systems
was present in 78 participants.

The support for incorporating these tools into routine
radiological practice was observed in 104 dentists
(71.7%). Many participants did not believe that the
software can exceed the diagnostic skills of atrained
radiologist which was shown in 62.1%, while 22.8%
agreed to the usage of the software. A total of 58.6%
stated that they would not depend upon a software-
generated diagnosis when it could conflict with their
own judgement, whereas 20% agreed to do so. 73.1%
of the participants reported that these tools would help
new graduates with diagnosis and treatment planning.
The willingness to recommend the use of such tools
amongst colleagues and friends and to incorporate them
into their routine clinical practices was reported by
73.8% participants. The expectations for future
adoption in oral radiology in Saudi Arabiawere high,
with 116 dentists (80%) anticipating an increased use of
Al in dentistry. A smaller proportion (10.3%) did not
expect future growth, and 9.7% participants were
uncertain. The comparison of responses by gencer
showed no statistically significant difference in any of
the items.

TableNo.1: Correlation between the questionnair e responses with gender and the corresponding statistical

significance values (n=145)

Male Female Total p-vaue

Have you heard about Artificial | Yes 65-44.8% | 53-36.5% | 118-81.4%
intelligence and its application? No 16-11% 11-7.6% 27-18.6% 0.312
Do you know that artificial | Yes 60-41.4% | 45-31% 105-72.4%
intelligence can be utilized in | No 21-14.5% | 19-13.1% | 40-27.6%
dentistry especially in ora and
maxillofacial radiology? 0.212
What according to you are the | It can ad in ora | 7-4.8% 6-4.2% 13-9%
advantages of Al? maxillofacial

diagnosis

Dental implant | 10-6.9% | 8-5.5% 18-12.4%

planning

It does not have | 2-1.4% 4-2.7% 6-4.1% 0.762

emotional  saturation

nor physical

exhaustion.

All the above 62-42.7% | 46-31.8% | 108-74.5%
Which among the algorithms are | Convolutional neural | 46-31.7% | 32-22.1% | 78-53.8%
utilized predominantly for Al | networks (CNNs)
application in oral and | Non-convolutional 8-5.5% 6-4.2% 14-9.7%
maxillofacial radiology? neural networks

DICOM-5 6-4.1% 3-2.1% 9-6.2%

| don’t know 21-14.4% | 23-15.9% | 44-30.3% 0.062
Which among the following | Proper data  set | 15-10.3% | 13-9% 28-19.3%
processes is directly related to | preparation
OMF radiologists Operation of surgical | 6-4.1% 5-3.5% 11-7.6%

robots 0.075

All the above 60-41.4% | 46-31.7% | 106-73.1%
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Would you like to incorporate Al | Yes 57-39.3% | 47-32.4% | 104-71.7%
software/program  for  OMF | No 10-6.9% | 9-6.2% 19-13.1%
radiology in your clinic? May be 14-9.7% | 8-55% 22-15.2% 0.086
Do you think that Al can surpass 21-14.4% | 12-8.3% 33-22.8%
the clinical competence of OMF | Yes
radiologist?

50-35.5% | 40-27.6% | 90-62.1%
No 0.060
10-7% 12-8.2% 22-15.2%
May be
Will you consider accepting the | Yes 15-10.3% | 14-9.7% 29-20%
diagnosis given by Al program if
it differs from your diagnosis or | No 46-31.7% | 39-26.9% | 85-58.6%
clinical judgement 0.234
May be 20-13.8% | 11-7.6% 31-21.4%
Do you think that Al will helpa | Yes 59-40.7% | 47-32.4% | 106-73.1%
recently graduated dentist in | No 11-7.6% | 7-4.8% 18-12.4%
diagnosis and treatment plan? May be 11-7.6% | 10-6.9% | 21-14.5% 0.078
What is the main advantage of | It reduces time for | 10-6.9% | 8-5.5% 18-12.4%
using Al in OMF radiology monotonous tasks
It isbetter for OMF | 5-3.4% 6-4.2% 11-7.6%
diagnosis
It is useful in| 4-2.7% 2-1.4% 6-4.1%
interventional 0.913
radiology
All the above 62-42.7% | 48-33.1% | 110-75.9%
Would you recommend Al | Yes 61 46 107-73.8%
program software usage in your | No 9 10 19-13.1%
friend’'s /colleague's clinical | May be 11 8 19-13.1%
practice 0.876
Do you think Al has futurein | Yes 66-45.5% | 50-35.5% | 116-80%
Oral Radiology stationsin KSA No 9-6.2% 6-4.1% 15-10.3% 0.598
May be 6-4.1% 8-5.6% 14-9.7%

DISCUSSION

Artificial intelligence (Al) has been used across many
technical fields, and interest in its role continues to
grow. Dentistry aso follows this direction, with strong
use casesin OMFR.%® Most recent work in OMFR has
used convolutional neural networks built for image-
processing tasks. These networks form the base of deep
learning systems that perform well in identifying dental
caries on radiographic images* Current systems
support radiographic assessment, image interpretation,
forensic science, and image quality improvement. Their
use is not limited to basic detection, as these models
can assist with more detailed diagnostic tasks, including
separating subgroups of temporomandibular joint
internal derangements with artificial neural networks.®
Large, well-curated datasets are needed to reach
dependable performance, and the input of OMF
radiologists remains essential for producing accurate
and consistent training data.®2

Theinclusion of Al into the dentistry has evolved from
innovation to necessity especialy for recently
graduated dentists who can avail the features provided
by the Al applications to aid them in diagnosis and
treatment planning. Thistransition is part of a broader
futuristic concept for new dental diagnosis that
encompasses artificial intelligence, machine learning,
neural networks, and deep learning as interconnected
and powerful tools.® There are few previous studies
which has explored the knowledge, attitude, and
perceptions about Al in dentistry and oral radiology.
Keser G et a.™® had conducted a study amongst Turkish
dental students to test their knowledge on artificial
intelligence applications in oral radiology. The study
included 140 participants out of which 55 were male
students and 85 were femal e students. The age range
was between 20 to 28. In this study 84 (64%) of the
students were already aware of Al applications in
dentistry. 111(79.3%) of students agreed that Al has
medical uses but only 55 (39.3%) of those were aware
about how to incorporate Al in daily practice. 92.9% of
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the study participants expressed interest in Al
applications in oral diagnosis. 41.1% were unsure that
an Al program can make a better diagnosis than a
human doctor. A tota of 114 (81.4%) participants
agreed that they would use Al for diagnosis and
treatment planning. 50% of the dental students agrees
that the role of Al is to help in interpretation of
complicated radiographic scans. 40% (56) students
were unsure about the future of Al in Turkey. In our
study, 116(80%) of the 145 study participants felt that
Al applications have a future in Oral Radiology in the
Kingdom of Saudi Arabia and only 9.7% were unsure
about the future of Al in Oral radiology in KSA.

Sur Jet al.* conducted an online survey using google
forms with 15 items closed ended questionnairein India
among dental professionals to know about their
knowledge towards Al, their attitude and opinion
towards Al applications and their perceptions about
integration of Al software applications in dental
practice. There were 250 study participants and 68% of
them were aready familiar with the concept of Al. 69%
of them were positive for utilising Al applicationsin
dental diagnoses. 51% of them agreed that the main
application of Al isto be utilised in interpretation of
complicated radiographic scans. 63% of the study
population agrees that Al will have afuturein India.
This positive inclination was also shown by Seram
et al.*®> who found that a majority of dental students had
positive attitude towards Al and identified its potential
to transform dentistry. Singh et al.*¢ also reported that
while dental professionals perceived Al as a beneficial
tool for improving diagnostic accuracy and efficiency,
but prominent limitations existed with regards to its
adoption with alack of structured training and high
costs. The historical development of artificial neural
networks in dentistry provides a foundation for
understanding this global optimism, showing a long-
standing research interest in automating and enhancing
diagnostic processes.” Al based clinical decision (CDS)
support systems are being increasingly employed
nowadays in the dental clinical practices and dental
hospital-based radiology practices. These CDS systems
can help in correlating clinical features with
radiological features to make informed decisions. It can
aso be helpful in identifying peculiar anatomical
features and ambiguous radiology reports creating
inconsistenciesin diagnosis. Thisis relevant because Al
can support multiple dental fields, including
orthodontics, where it helps plan treatment and predict
outcomes.** The deployment of these systems reflects a
broader trend in medicine, where Al in medica
imaging isincreasingly viewed not as a threat, but as a
significant opportunity to place radiologists at the
forefront of innovation.2 Advanced algorithms can
extract detailed quantitative information from medical
images to improve diagnostic and prognostic accuracy.
This approach is directly applicable to ora cancer
detection in OMF radiology, where accurate and
consistent analysis of imaging features is essential for

reliable diagnosis and treatment planning.’® These CDS
algorithms are more developed in the medical field
rather than in dentistry and more refined datasets in the
coming future may enable the CDS developers to come
up with better workflow tailored for specific treatment
needs for agiven clinical situation.?”-?0 A strong dataset
is dtill a basic requirement for reliable agorithm
performance in DMF radiology, and ongoing work
continues to build the volume and quality needed. A
clear need for structured training is also evident, as
several surveys show uneven baseline knowledge
among students and clinicians. 152222 A related survey
reported clear differences between dental and non-
dental groups, which supports the need for focused
training tailored to clinical practice.® Hence, decision-
support systems can improve accuracy and reduce
errorsin radiology, but their safe and effective use
requires careful planning and proper implementation.

CONCLUSION

Artificial intelligence applications have become more
common in every field and dentistry is no exception.
This study reveds that recently graduated dental
professionals are more favourable towards the
integration of Al applicationsin Oral Radiology in
KSA. They feel that Al applications can reduce time
and help in diagnosis and treatment planning. They can
be utilised to simplify complex software applications
for implant planning and other various clinica
situations. More studies with higher sample size are
necessary to further enlighten us about this highly
interesting and evolving topic. The Hippocratic
principle of “First Do No Harm” should be kept in mind
during developing Al based programs specific to
dentistry for various clinical situations.
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ABSTRACT

Objective: To compare the operative time and stone-free rates between dusting alone and dusting with basket
extraction in patients with 15-20 mm renal calculi.

Study Design: Prospective observational study

Place and Duration of Study: This study was conducted at the Department of Urology, Al-Kafeel Hospital, 56001,
Karbala, Iragq from 1% January 2024 to 31% December 2024.

Methods: 164 consecutive patients were enrolled. Seventy-three patients underwent dusting with basket extraction,
while 91 patients were treated with dusting alone. Stone burden were assessed using non-contrast computed
tomography by measuring maximal axial diameter and calculating ellipsoid stone volume. Patients were followed
for 4 weeks postoperatively. Primary outcomes were operative time and stone-free fate, while secondary outcomes
included perioperative complications.

Results: Mean operative time was significantly longer in the dusting with extraction group compared with the
dusting-only group (72+10 vs 59+8 minutes; mean difference 13 minutes, 95% Cl 10-16). The stone-free rates at 4
weeks was 91% in the extraction group and 86% in the dusting group, with an absolute difference of 5% (95% CI 4
to 13), which was not statistically significant. Complications were infrequent and minor, with no major adverse
events reported.

Conclusions: In patients with 15—-20 mm renal calculi, laser dusting alone achieves stone-free rates comparable to
dusting with basket extraction while significantly reducing operative time. The use of standardized non-contrast
computed tomography-based volumetric assessment enhances the reliability of stone-burden evaluation and should
be considered in future clinical trials and routine practice.

Key Words: Flexible ureteroscopy, Renal stone, Fragmentation
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INTRODUCTION

Renal stone disease represents a significant global

Advances in endourological  techniques have
revolutionized the management of nephrolithiasis,
positioning flexible ureteroscopy (fURS) as a

health burden, with increasing prevalence and
recurrence rates, leading to substantial morbidity and
healthcare costs.'?
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cornerstone modality for the treatment of renal calculi,
particularly those of small to moderate size.>* The
widespread adoption of fURS is attributed to its high
efficacy, minimally invasive nature, and favorable
safety profile when compared with open or
percutaneous surgical approaches.®

Flexible ureteroscopy has become a standard treatment
for renal calculi 20 mm, offering high success rates
with minimal morbidity. Advances in laser technology
and flexible scopes have widened its role in modern
endourology. Although basket extraction ensures
immediate removal of fragments, it increases operative
time and costs. Dusting is quicker and avoids basket
use, but residual fragments may persist. Accurate stone
measurement is critical: volumetry is superior to
diameter alone. Therefore, we conducted a prospective
study to compare dusting and dusting with extraction in
15-20 mm renal stones, employing standardized CT
volumetry. Laser lithotripsy, most commonly utilizing
the holmium:yttrium-aluminum-garnet (Ho:Y AG) laser,
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is the standard method for stone fragmentation during
fURS.® However, optimal management of the resulting
stone fragments remains a subject of ongoing debate.
Two principal strategies are currently employed: active
extraction of fragments using retrieval devices, and
fragmentation without extraction (dusting), wherein
fine particles are left in situ to pass spontaneously
through the urinary tract.”®

Proponents of fragment extraction argue that it
maximizes stone-free rates and reduces the likelihood
of residual fragments, which are associated with
recurrent stone formation, persistent symptoms, and the
need for secondary interventions.*® Conversely,
advocates of the no-extraction approach emphasize
reduced operative time, lower intrarena pressure,
decreased risk of ureteral trauma, and potential cost
effectiveness, particularly when residual fragments are
sufficiently small to permit spontaneous clearance. !

Despite numerous studies evaluating both techniques,
there remains no clear consensus regarding the
superiority of one approach over the other.4®
Variability in stone characteristics, patient factors,
surgical expertise, and definitions of stone-free status
further complicate direct comparisons.*® Therefore, a
comprehensive evaluation of extraction versus no-
extraction strategies during flexible ureteroscopy is
warranted. This study aimsto critically compare the
clinical outcomes of stone fragment extraction versus
no extraction following laser lithotripsy during flexible
ureteroscopy for renal stones, focusing on stone-free
rates, operative time, perioperative complications, need

for auxiliary procedures, and overall patient
outcomes.’
METHODS

This prospective, single-center observational study at
Al-Kafeel Hospita from 1% January 2024 to 31%
December 2024 vide letter No.
4545/QM/Approval/3839JFHF  dated  21.12.2023
Written informed consent obtained. Adults 18, renal
stones 15-20 mm confirmed by NCCT were included.
Prior PCNL, abnormal renal anatomy, strictures, or
anesthesia contraindications were excluded. Group A
(dusting with basket extraction, n=73) vs Group B
(dusting only, n=91). Performed under GA with flexible
ureter scopes and Ho:Y AG laser. DoubleJ stent placed
in al patients. Stone measurement: NCCT with
maximal diameter and ellipsoid formula (/6 x length x
width x depth). Cumulative volume reported for
multiple stones. 3 mm slice thickn ess, standardized
settings, blinded radiologists. Follow-up: NCCT at 4
weeks. SFR defined as no fragments >2 mm.
Complications graded by Clavien-Dindo. Statistics: t-
test and 2. Effect sizes and 95% CI reported. Sample
size determined a priori for 10% SF R difference with
80% power.

RESULTS

Groups similar in demographics and stone size
(17.1£1.1 mm vs 16.4+1.3 mm, p=0.09) [Table 1].
Mean operative time was 72+10 min (extraction) vs
5948 min (dusting) [p<0.001]. Mean difference 13 min
(95% Cl 10-16). Operdtive time differences are
demonstrating significantly (P<0.001) longer duration
for extraction group as compared with dusting group
(Table 2, Fig. 1). 91% vs 86% (p=0.28), absolute
difference 5% (95% CI —4 to 13), the 4-week stone-free
rates showing a modest but non-significant advantage
of basket extraction (Fig. 2).

TableNo. 1: Baseline char acteristics

. Extraction Dusting p-
Variable (n=73) (n=91) value
Age (years) 46.8+11.4 | 47.2+120 | 0.82
Male 61% 63% 0.74
Stone size 17.1+1.1 16.4+1.3 0.09
(mm)

TableNo. 2: Operative outcomes

. Extraction | Dusting p-
Variable (n=73) | (n=91) | value
Operativetime 72+10 50+8 | <0.001
(min)

SFR at 4 weeks 91% 86% 0.28
Complications - - -
(major)

100
p <0001

?2.0110.0 !

BO

G0

40

Mean = 50 (minutes)

Extraction Dusting

Figure No. 1: Operative time by treatment modality

100 p=028

Mean = 50 (%)

20

o

Extraction Dusting

Figure No. 2. Stonefree rate at 4 weeks by
treatment modality



Med. Forum, Vol. 37, No. 3

M ar ch, 2026

DISCUSSION

This study shows that laser dusting alone during fURS
for 15-20 mm renal stones gets stone-free rates similar
to dusting with basket extraction, while cutting down
operative time alot. Though the extraction group had a
bit higher stone-free rate (91% vs 86%), this difference
is not statistically significant and probably not clinically
meaningful. These results are in line with previous
studies which reported equal effectiveness between
dusting and extraction techniques for renal stones 20
mm.® The significantly shorter operative time observed
with dusting alone represents a key advantage; mean
reduction of 13 minutesisclinically relevant asit
reduces anesthesia exposure, operating room utilization,
and procedural costs. Similar reductions in operative
time with dusting strategies have been consistently
reported in the literature.® The prolonged duration
associated with basket extraction is likely attributable to
repeated instrument exchanges and fragment retrieval
maneuvers. This prospective study shows dusting
provides comparable SFR to extraction while
significantly reducing operative time. The small SFR
difference was not statistically or clinically significant,
consistent with prior reports. The 13-minute reduction
in operative time is clinically meaningful. The use of
CT volumetry strengthens methodological rigor. Basket
extraction may remain valuable in dense stones or
lower pole locations. In the present study, the non-
significant SFR difference and the clear operative-time
reduction confirm that dusting achieves equivalent
clearance with shorter procedures.

Both techniques were very safe and had no major
complications at all. This matches earlier reports that
said there are few complications when fURS are done
by skilled surgeons.’® Even though basket extraction
could theoretically raise the risk of ureteral injury, no
such injuries happened in this group. The clinica
importance of |eftover pieces after dusting is still up for
debate. Some proof indicates that pieces smaller than or
equal to 2 mm usually pass without help and could be
thought of as clinically unimportant.? In this research,
the dlightly lower rate of being stone-free in the dusting
group did not lead to more complications or
reinterventions within the short follow-up period. A
major strength of this study is standardized NCCT -
based volumetric stone assessment which improves
accuracy compared with diameter-only
measurements.’’  Limitations include single-center
design, modest sample size, and short follow-up
duration. Longer-term outcomes such as stone
recurrence were not assessed. In general, these results
back up laser dusting alone as an efficient and effective
strategy for handling 15-20 mm renal stones during
fURS, keeping basket extraction reserved for particular
cases based on stone characteristics and anatomy.

In this study, stone-free rates at 4 weeks were high in
both groups and did not differ statistically between
dusting with extraction and dusting alone. These results
are consistent with previous studies that have shown
comparable clearance rates for the two techniques for
renal stones 20 mm. 31113 The use of NCCT and a
strict fragment threshold (>2 mm) enhances the
robustness of these findings.

Operative time was significantly shorter in the dusting-
only group, with a mean reduction of 13 minutes. This
finding echoes prior reports that omission of basket
extraction improves procedural efficiency 35 Reduced
operative time is clinicaly relevant as it reduces
anesthesia exposure and optimizes operating room
utilization.

The techniques were safe with no major complications
observed. Minor complications were infrequent and
comparable between groups. Although basket
extraction has been associated with increased ureteral
manipulation, no ureteral injuries occurred in this study
consistent with existing literatures.’®2° Clinical Impact
of Residual Fragments The slightly lower stone-free
rate observed with dusting alone did not result in
increased morbidity or need for secondary interventions
since small residual fragments following dusting are
often clinicaly insignificant and may pass
spontaneously.**® These findings support a more
pragmatic interpretation of stone-free status in the
context of dusting techniques.

CONCLUSION

It was effective as extraction for 15-20 mm renal stones
while significantly reducing operative time. CT
volumetry should be integrated into clinical research
and practice to improve outcome accuracy. Flexible
ureteroscopy with laser dusting aone results in
comparable stone-free rates to that of dusting followed
by basket extraction in patients with renal stones of size
15-20 mm, but offers the added significant advantage
of decreased operative time. The major complications
are absent in both arms, thus confirming the safety of
either intervention performed by a competent surgeon.
Although there is a slight enhancement in the stone-free
rate with basket extraction, this does not seem to be
clinically relevant during the short-term follow-up
period. Standardized  non-contrast  computed
tomography with volumetric stone assessment improves
outcome eval uation accuracy and increases findings
reliability.
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ABSTRACT

Objective: To compare the characteristics of ovarian stimulation, oocyte maturation, embryo development, and
transfer-related parameters between the gonadotropin-releasing hormone agonist long protocol and the
gonadotropin-releasing hormone antagonist protocol in infertile couples having intracytoplasmic sperm injection.
Study Design: Retrospective comparison analysis

Place and Duration of Study: This study was conducted at the Department of Gynecology & Obstetrics, Collage of
Pharmacy, University of Duhok from 20" August 2024 to 28™ February 2025.

Methods: This retrospective comparison analysis was performed on 200 Intracytoplasmic sperm injection cycles
utilising either a gonadotropin-releasing hormone agonist or gonadotropin-releasing hormone antagonist regimen.
We looked at the length of stimulation, the amount of gonadotropin used, the reaction of the ovaries, the age of the
oocytes, the success of fertilisation, the quality of the embryos, the thickness of the endometrium, and the day of
embryo transfer.

Results: The gonadotropin-releasing hormone antagonist protocol correlated with markedly reduced stimulation
days (p=0.003) and diminished gonadotropin requirements (p<0.001). The ovarian response was more effectivein
antagonist cycles, with increased quantities of metaphase 11 oocytes (p=0.001) and fertilised oocytes (p=0.010). The
quality of embryos varied considerably among procedures (p < 0.001), with antagonist cycles yielding a greater
percentage of high-grade blastocysts and more frequent day-5 embryo transfers (p<0.001). The endometrial
thickness on the day of embryo transfer was considerably higher in antagonist cycles (p=0.032).

Conclusion: Gonadotropin-releasing hormone antagonist programs exhibit enhanced stimulation efficacy and
embryological outcomes relative to gonadotropin-releasing hormone agonist protocols. These data indicate that
biological and treatment-related benefits linked to antagonist regimens may enhance reproductive outcomes.

Key Words:. In-vitro fertilization protocols, Gonadotropin-rel easing hormone, Ovarian stimulation, Embryo quality,
Oocyte maturation, Intracytoplasmic sperm injection
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INTRODUCTION Although pregnancy and live birth represent the

ultimate outcomes of assisted reproductive technology

Successful in vitro fertilisation (IVF) relies not only on
achieving pregnancy but also on the quality of ovarian
response, embryo development, and endometrial
receptivity, all of which are influenced by the chosen
ovarian stimulation protocol .22
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(ART), these endpoints result from a complex sequence
of biological and clinical events initiated by controlled
ovarian stimulation (COS).3

The two principa protocols used for ovarian
gtimulation in IVF are the gonadotropin-releasing
hormone (GnRH) agonist long protocol and the GnRH
antagonist protocol. The GhRH agonist protocol
induces pituitary desensitisation through prolonged
stimulation of GnRH receptors, leading to suppression
of endogenous luteinizing hormone (LH) secretion.* In
contrast, the GnNRH antagonist protocol rapidly
suppresses LH release by competitively blocking GhRH
receptors, allowing more immediate control over the
hypothal amic—pituitary—ovarian axis.® These
mechanistic  differences  significantly  influence
follicular recruitment, endocrine environment, oocyte
maturation, and embryo developmental potential .®
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The numerous studies have compared clinica
pregnancy and live birth rates between agonist and
antagonist regimens, fewer investigations have focused
on the underlying biological and treatment-related
factors that contribute to these outcomes.”®
Understanding how stimulation protocols affect ovarian
response, oocyte maturity, fertilisation efficiency,
embryo quality, and embryo transfer conditions is
essential  for optimising IVF  strategies and
individualising patient care.®

In addition, the choice of stimulation protocol may
influence treatment burden, including the duration of
stimulation and total gonadotropin consumption-factors
that directly affect patient comfort, treatment cost, and
safety.® The GnRH antagonist protocol has gained
increasing popularity due to its shorter stimulation
period, lower gonadotropin requirements, and reduced
risk of ovarian hyperstimulation syndrome (OHSS).!
Accordingly, this study aims to evaluate and compare
stimulation  characteristics,  ovarian  response,
embryological outcomes, and embryo transfer
parameters between GnRH agonist and GnhRH
antagonist protocols in infertile couples undergoing
intracytoplasmic sperm injection (ICSI). By focusing
on these mechanistic determinants, this research seeks
to clarify how protocol selection influences the
biological processes that ultimately govern IVF
SUCCESS.

METHODS

This retrospective comparison analysis was performed
at Department of Gynecology & Obstetrics, Collage of
Pharmacy, University of Duhok from 20" August 2024
to 28" February 2025 vide letter No.
4545/QM/Approval/9389JFDNF  dated August 11,
2024. There were 200 ICSI cycles done on infertile
couples in the study group. The cycles were divided
into two groups depending on the controlled ovarian
stimulation regimen that was used Long protocol group
for GNRH agonist: 100 cycles and GhRH antagonist
protocol group: 100 cycles. The analysis only included
cycles that had both full stimulation and embryological
data. In the lengthy protocol for GhnRH agonists, the
pituitary gland was down regulated before ovarian
stimulation. Then, gonadotropins were given to start
follicular development.

In the GnRH antagonist protocol, gonadotropins were
used to start ovarian stimulation. A GnRH antagoni st
was then added during the follicular phase to stop the
luteinizing hormone (LH) surge from happening too
soon.Final oocyte maturation was conducted in
accordance with established clinical protocols,
succeeded by transvaginal oocyte retrieval. All
retrieved oocytes were fertilised using intracytoplasmic
sperm injection, and embryos were cultivated under
standardised laboratory conditions.

The main results looked at in this study were biological
and treatment-related factors, such as:
Stimulation Traits
Days of ovarian stimulation
Number of gonadotropin vials given

Response of the Ovaries

How many oocytes were taken out

Count of metaphase Il (MII) oocytes
Results of Embryology

Count of fertilised oocytes

Quality of embryos based on morphological grade
Par ametersfor Embryo Transfer

The thickness of the endometrium on the day of

embryo transfer

Day of embryo transfer (cleavage stage compared to

blastocyst stage)
We didn't include clinical pregnancy and live birth
outcomes in our analysis on purpose because they are
covered in a separate study. We got clinical,
stimulation, and embryologica data from standard
patient records and embryology lab records. All factors
were classified based on established clinical thresholds
employed in normal IVF therapy.
The chi-square test was used to compare categorical
variables between the two procedure groups. The
results were shown as percentages and frequencies. A
p-value of less than 0.05 was seen as statistically
significant.

RESULTS

There was a big difference in the length of ovarian
stimulation between procedures (p = 0.003). Cycles
stimulated with the GnRH antagonist treatment
necessitated fewer stimulation days than those
employing the agonist long regimen. This finding
indicates greater stimulation efficiency with the
antagonist protocol (Table 1). There was a very big
variation in the need for gonadotropins (p < 0.001). The
GnRH antagonist protocol correlated with reduced
gonadotropin use (Table 2).

While the overall oocyte output was similar, the
distribution of recovered oocytes varied between
procedures, with antagonist cycles more often attaining
an optimum response (Table 3). There were alot more
mature (MI1) oocytes in antagonist cycles (p = 0.001),
which means that oocyte maturation got better
(Table 4).

The quantity of fertilised oocytes exhibited a significant
variation among protocols (p = 0.010), with a
preference for the GnRH antagonist regimen (Table 5).
Embryo grading showed a very big difference between
treatments (p < 0.001). Antagonist cycles yielded a
higher percentage of high-quality embryos (Table 6).
On the day of embryo transfer, the thickness of the
endometrium was considerably higher in antagonist
cycles (p = 0.032) [Table 7]. The date of embryo
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transfer varied considerably among protocols <8mm Higher L ower
(p < 0.001), with antagonist cycles more often proportion proportion
achieving the blastocyst stage (Table 8). 8 mm Lower Higher
TableNo. 1: Duration of ovarian stimulation proportion proportion
Stimulation GnRH agonist GnRH TableNo. 8: Day of embryo transfer
daéls antagﬁnist Day of transfer | GnRH agonist GnRH
9 days Lower Higher antagonist
proportion proportion Day 3 Higher Lower .
> 9 days Highe;r Lowgr proportion proportion
proportion proportion Day 5 L ower Higher
TableNo. 2: Gonadotropin vials used proportion proportion
Gonadotropin | GnRH agonist GnRH DISCUSSION
vials antagonist
20 vials Lower Higher The current study demonstrates that the GnRH
proportion proportion antagonist protocol offers distinct biologica and
> 20 vids Higher L ower therapeutic advantages over the GnRH agonist long
proportion proportion regimen in infertile  couples  undergoing
) intracytoplasmic sperm injection (ICSI). By examining
TableNo. 3: Number of oocytesretrieved stimulation efficiency, ovarian response, embryological
Oocytes GnRH agonist GnRH performance, and embryo transfer parameters, this
retrieved _ antagonist investigation provides mechanistic insight into how
S Higher Lower protocol selection may influence reproductive success.
proportion proportion These findings support a growing body of evidence
6-10 Moderate Higher suggesting that antagonist-based stimulation aligns
proportion more closely with physiological ovarian dynamics.*?
>10 Comparable Comparable One of the most significant findings of this study is that
TableNo. 4: Number of MI1 oocytes the QnRH antagoni_st protpcol r'esults in a shorter
M1l oocytes GNnRH agonist GnRH duration _of ovarian stimulation  and . reduged
antagonist gonadotropin consumption. Decreased i mu[atlon
3 Hiah L length and medication exposure are clinicaly
gher ower ; :
proportion proportion meaningful, as they reduce patient burder_1, treatment
78 Moderaie Higher cost, and the risk of adverse effects. Previous studies
. have similarly reported that antagonist cycles require
proportion fewer injections and allow greater scheduling flexibilit
>8 Lower Higher CWer Injections and. g g y
. . without compromising follicular recruitment or cycle
proportion proportion outcomes.*31* These advantages have contributed to the
TableNo. 5: Number of fertilized oocytes widespread adoption of antagonist regimens in routine
Fertilized GnRH agonist GnRH clinical practice.
oocytes antagonist Although the total number of retrieved oocytes did not
3 Higher Lower differ significantly between protocols, antagonist cycles
proportion proportion were associated with a more favorable distribution of
46 Moderate Higher oocytes and asignificantly higher proportion of mature
proportion mgt_aphase I _(M 1)) oocyte_s._ royte maturity is a
>6 Lower Higher critical determinant of fertilisation competence and
proportion proportion subseqqent embryonic developme_nt. The i ncreased
proportion of Ml oocytes observed in antagonist cycles
TableNo. 6: Embryo grade may reflect improved synchronisation of follicular
Embryograde | GnRH agonist GnRH growth and a more physiologic hormonal environment
antagonist during stimulation.’> These findings suggest that
Grade A-B Lower Higher_ antagonist  protocols may  optimise  oocyte
proportion proportion developmental readiness rather than merely increasing
Grade C-D Higher Lower oocyteyield.
proportion proportion Embryological outcomes further favored the GnRH
) . _ antagonist  protocol, with  significantly  higher
TableNo. 7_' Endometrial th|ckne& fertilisation rates and a greater proportion of high-
i?glfrr?eests“al GnRH agonist an?:gl?);'ist quality embryos. These results indicate superior oocyte
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competence and early embryonic development under
antagonist stimulation. Prolonged pituitary suppression
in agonist cycles has been associated with altered
intrafollicular steroid concentrations and impaired
oocyte cytoplasmic maturation, which may negatively
affect embryo quality.!”® In contrast, antagonist
protocols allow rapid and reversible suppression of LH
surges, potentially preserving a more balanced
endocrine milieu conducive to optimal embryo
development.

On the day of embryo transfer, endometrial thickness
was significantly greater in antagonist cycles, with a
higher proportion of patients achieving parameters
considered optima for implantation. Adequate
endometrial thickness and synchrony between embryo
development and endometrial receptivity are key
determinants of implantation success.’® Moreover,
antagonist cycles demonstrated a higher likelihood of
progressing to blastocyst-stage (day-5) embryo transfer,
reflecting improved embryo growth kinetics. Together,
these findings suggest enhanced embryo-endometrium
synchronisation in antagonist cycles, afactor that has
been closdy linked to improved implantation
potential .2

Although this study did not directly assess pregnancy or
live birth outcomes, the observed improvements in
stimulation efficiency, oocyte maturity, embryo quality,
and transfer conditions provide a strong biological
rationale for the favorable clinical outcomes associated
with antagonist protocols reported with Toftager et al
These mechanistic advantages support the increasing
preference for GnRH antagonist regimens in
contemporary IVF and ICSI practice, particularly in
strategies aimed at individualised ovarian stimulation.
The principal strength of this study lies in its
comprehensive evaluation of mechanistic and
embryological parameters influencing IVF success
within a rea-world clinical setting. However, the
retrospective design limits causal interpretation, and
residual confounding factors cannot be entirely
excluded. Additionally, embryo grading and stimulation

categorisation were based on routine clinica
assessments, which may introduce inter-observer
variability. Prospective randomised studies

incorporating cumulative live birth outcomes would
further clarify the clinica implications of these
findings.

CONCLUSION

The GnRH antagonist protocol exhibits greater
stimulation efficiency, enhanced oocyte maturation,
improved embryological performance, and more
advantageous embryo transfer characteristics in
comparison to the GnRH agonist long protocol. These
biological and treatment-related benefits indicate that
antagonist procedures foster a more conducive
environment for IVF success and may explain the

enhanced clinica outcomes observed in antagonist-
based cycles. Using GhRH antagonist protocols could
make assisted reproductive therapies more effective and
better overal.
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Cataract Surgery -

Analysison itsImpact on the Training of Analysis
Post Graduate Trainees

Nargis Nizam Ashraf and Tarique Saleem
ABSTRACT

Objective: To assess impact of simulation of eye surgery skills on training of post graduate trainees at Dow
University of Health Sciences.

Study Design: Cross-sectional study

Place and Duration of Study: This study was conducted at the Simulation Laboratory of Dow University Health
Sciences for a period of 3 months from 1% March 2025 to 30" May 2025.

Methods: This study of 3 months duration after approval from institutional review board. Data regarding capsular
rhexis and intracapsular maneuvers was taken from the Eyesi simulator system. Average score, minimum score,
maximum score and total time taken were analyzed. They were then documented on and analyzed on SPSS
version 25.

Results: The data of 11 trainees was analyzed over a period of three months. The mean average score for Capsular
rhexis was 86.13 with a standard deviation of 8.655. The mean of total time taken was 46.45 minutes with standard
deviation of 14.955. Regarding intracapsular navigation the mean of total time was 19.90 minutes with a standard
deviation of 6.53 The mean of average score was 75.7 with a standard deviation of 9.44.

Conclusion: Theindividual scores of simulations showed that learning on it was a variable curve with improvement
in the end.

Key Words: Simulation, Intracapsular maneuvers, phacoemulsification, capsular rhexis

Citation of article: Ashraf NN, Saleem T. Simulation Cataract Surgery, an Analysis on its I mpact on the
Training of Post Graduate Trainees. Med Forum 2026; 37(3): 29-32. doi:10.60110/medfor um.370306.

INTRODUCTION Amongst the surgeries done in ophthalmology,
phacoemulsification is more popular. Therefore,
trainees need to master the procedure and it’ s better that
they practice on simulation systems and wet |ab rather

Thisisacross sectional regarding simulation system for
eye cataract surgery and how the skills of the post
graduate trainees at Dow University of health sciences than h initiallv3
improved with it. The Eye Si simulation system was an human eyenitialy.

used by the trainees. It provides a better setup than wet Amongst  the more frequently — seen pmb'e'.’“s
lab as it conforms to the human eye. There are other ~ €ncountered during cataract surgery are posterior
simulators such as MicroVis Touch and Phaco Vision ~ capsular rent and vitreous prolapse. These are more
but Eysesi was the one available in our institutiont.  frequentin surgeries done by trainee doctors®.

Verbal instructions are in the program and at theend ~ During Covid times patient interaction had to be

scoring is done so the candidate gets to know where  limited. Various alternatives were utilized such as
he/she needs to improve. It is available in very few  online clinics and simulation were particularly helpful®.
universitiesin our country as its expensive. When we train on patients there are more complications

In studies done internationally it was seen that the  and results are not that good either. These parameters
trainees’ surgery time shortened and there were less  were significantly improved when the residents initially
complications as compared to those who didn’'t undergo  trained on simulation®.

simulation training?. In the developing countries there are much more

cataract patients than in the developed world. Thisis
because of lack of access of medical facilities to the
population living in the peripheries. Economic

Assistant Professor Eye Unit 2, Dow University of Health
Sciences, Karachi.

Correspondence: Nargis Nizam Ashraf, Assistant Professor ~ Problems also enhance this issue. Therefore, all the

Eye Unit 2, Dow University of Health Sciences, Karachi. more reason that ophthalmologists are properly trained
1 A/2 West street phase 1 DHA Karachi Pakistan. for cataract surgery to reduce the bulk of patients’.

Contact No: 03002712875 Another positive aspect of simulation training is the fact
Email: nargis.ashraf99@hotmail.com that patient exposure to trauma is minimized.
Recaived: August, 2025 Therefore, the popularity of this training system has

Reviewed: September-October, 2025 increased in trainee ophthalmologists (8).
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METHODS

This study was conducted at the simulation laboratory
at Dow university of Health Sciences. Eleven Third
year and fourth year post graduate trainees of
fellowship of Ophthalmology were included in this
study. Initially approval was taken from the
Ingtitutional review board of Dow University of Health
Sciences to conduct this study. Data regarding capsular
rhexis and intracapsular maneuvers were taken from the
Eyes simulation system.

The Eyesi simulation system was installed at Dow
University in 2023. Training of ophthalmic trainees
started around October of the same year. We analyzed
the simulation data of the fellowship trainees for a
period of approximately three months from 1% March
2025 to 30" May 2025. Each step was practiced by the
traineestill a score of 70% was obtained three times
consecutively. Then only could they proceed to the next
step of training on simulation. They continued practice
till their scores improved.

The data was then typed in and analyzed on SPSS
version 25.

Inclusion criteria: Third- and fourth-year fellowship
trainees of ophthalmology. Capsular rhexis and
intracapsular maneuvers on simulation.

Exclusion criteria: Brunescent cataracts, errant capsular
rhexis, capsular rent management were not included.
Operational Definition:

Capsular rhexis and intracapsular maneuvers were
analyzed on the basis of:

Precision

Time taken

Complication avoidance.

These were observed for a period of 3 months.

RESULTS

It was observed that the score of simulation training
were variable, that is they didn’t necessarily have an
upward spike but dipped in between and then finally
improvement was seen.

The data of 11 trainees was analyzed. The mean
average score for Capsular rhexis was 86.13 percent
with a standard deviation of 8.655. The minimum score
was 70 percent and maximum 97 percent. The mean of
total time taken was 46.45 minutes with standard
deviation of 14.955.

Regarding intracapsular navigation the mean of total
time was 19.90 minutes with a standard deviation of
6.53. The mean of average score was 75.7 with a
standard deviation of 9.44. The minimum score was 63
percent and maximum was 90 percent.

March, 2026
TableNo.1: Capsular Rhexis.
Avgscore
Frequ- | Per- Valid | Cumulative
ency | cent | Percent Percent
Valid| 70.00 1 9.1 9.1 9.1
76.57 1 9.1 9.1 18.2
78.50 1 9.1 9.1 27.3
81.33 1 9.1 9.1 36.4
85.30 1 9.1 9.1 45,5
87.60 1 9.1 9.1 54.5
90.00 1 9.1 9.1 63.6
92.60 1 9.1 9.1 72.7
93.00 1 9.1 9.1 81.8
95.30 1 9.1 9.1 90.9
97.33 1 9.1 9.1 100.0
Total 11| 100.0 100.0

Statistics of intracapsular navigation.

IAvgscore
N Valid 11
Missing 0
Mean 75.7455
Median 75.3000
Std. Deviation 9.44440
Range 26.70
Minimum 63.30
Maximum 90.00
TableNo.2: Intracapsular Navigation.
Avgscore
Frequ- Valid |Cumulative
ency |Percent| Percent Percent
Valid | 63.30 1 9.1 9.1 9.1
65.30 1 9.1 9.1 18.2
68.00 1 9.1 9.1 27.3
70.00 1 9.1 9.1 36.4
70.40 1 9.1 9.1 45,5
75.30 2 18.2 18.2 63.6
82.60 1 9.1 9.1 72.7
83.00 1 9.1 9.1 81.8
90.00 2 18.2 18.2 100.0
Total 11| 100.0 100.0
DISCUSSI ON

Simulation surgery training is available in very few
institutes in Pakistan because of its high cost. Dow
University has procured it since a few years especially
since training was getting affected in the Covid era.
Therefore, research is also limited in this regard, thus
the rationale for this study. In the Eyesi simulation
system there is amodel eye with openings at different
positions to allow for entry of probes that take on the
role of instruments®,

In astudy by Momin SN, Memon AS, et al conducted
at the Agha Khan University in 2022, which included 8
trainees and consultants, capsular rhexis was analyzed
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exclusively on simulation for a period of 1 month®.
They saw eventual improvement in scores of capsular
rhexis. In our study we have analyzed data for
Intracapsular maneuvers and capsular rhexis for a
period of 3 months. We also observed an irregular
graph with dips in between and eventual successin
mastering the step.

Another study by Zubair Z and Zubair U in 2020
highlighted the lack of wet lab and simulation training
facilitiesin Pakistan'®. They were of the view that such
facilities would decrease the brain drain from our
country astraining would improve.

As reported in a study done at Keralain 2022, because
of lack of training opportunities, 30 to 50% traineesin
the developed countries and about 70% trainees in the
developing world have difficulty in operating without
supervision (3). In a study at UK there was 40%
decrease in the rate of posterior capsular rent even after
afew days of training on simulation'?,

There was 70% decrease in posterior capsular rent by
the trainees after simulation training, as observed by
Dean®. In a study at UK by Ferris et al this was
reported to decline by 38%?*3. Studies by Bergqvist
et al and McCannel are similar to ours as they also
observed decreased complications in surgery but didn’t
compare with surgery on patients'4,

It would greatly enhance performance of trainees if
simulation for surgery were included in their
curriculum. As not only do they have near to life
scenarios for surgery steps practice but they also get
evaluation for their performance and get scores out
of 100%°. This has been implemented by International
council of Ophthalmology of East Africa. They have a
program for development of surgical skills of trainees
before doing surgery on patients®. According to the
(OLIMPICS) Improvement initiative in cataract surgery
and (GLASS) The glaucoma simulated surgery trial,
skills and confidence both are enhanced with simulation
training’.

In the French pedagogic multicentric study it was tried
to fathom how much teaching time isrequired on
simulation for trainees. They assigned two, four-hour
simulation trainings to al 16 trainees and an assessment
cataract surgery also on simulation at the end of these
sessions. The lowest scores were on emulsification®®.
Another study assessed trainees for Manua Small
Incision Cataract Surgery according to stepsin the Help
MeSee M SICS standard procedure for testing. They
found that even the expert phacosurgeons didn't
achieve the required results for MSICS, this being a
different type of cataract surgery™.

There are some negative aspects of simulation training
according to some studies such as the one by Puri et al.
They deemed interaction and advice by the teachers to
be more effective than simulation training'4. Overall it
isthe preferred system of teaching for beginner trainees
as also discussed in a recent workshop at College of

Physicians and surgeons Pakistan. This workshop was
conducted by Dr. James Inneswho is lead of simulation
skill 1ab of Royal College of ophthalmology UK.

Some review studies have also been done regarding
simulation one such being by Rothschild et a in 2020
which shows simulation improvement of posterior
capsular rhexis and less of the other stepsinvolved in
cataract surgery. Another study by Ahmed T M, et al
was a review of 165 articles regarding simulation
training and how training can be improved with
thistool?.

CONCLUSION

Simulation training helps improve the cataract surgery
learning curve in ophthalmology trainees. It should be
incorporated in the teaching curriculum of post-
graduation. The limitation of our study is that
simulation data wasn’t compared with surgical data on
humans by the trainees. The study needs to be followed
up with that.
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ABSTRACT

Objective: This study focuses on the morphometric features of the foramen magnum and occipital condyles to assist
in surgical procedures and forensic identification, with an emphasis on their correlation with gender.

Study Design: Retrospective study, analysing 3D-CT images of the skull base from 111 Pakistani individuals.
Place and Duration of Study: This study was conducted at the Radiology department of M. Islam Teaching
Hospital, Gujranwala from March 2024 to February 2025.

Methods: Head CT scans of 111 individuals (58 males, 53 females) were analyzed using a Toshiba Aquillion 64-
dlice CT scanner (1 mm slice thickness, non-contrast). Measurements included foramen magnum length, width, area;
right and left occipital condyle length and width; and minimum and maximum intercondylar distances. Data were
analyzed using SPSS Version 23.

Results: A total of 111 CT scans were analyzed. The mean foramen magnum length was 36.68 + 3.93 mm and width
29.76 + 3.08 mm. Length, width, and intercondylar distances showed statistically significant differences between
males and females. The mean right and left occipital condyle lengths were 23.75 mm and 23.47 mm, respectively.
L eft condyle width averaged 11.73 mm in males and 11.69 mm in females. The mean foramen magnum area was
significantly larger in males (893.77 £ 164.82 mm?) than in females (828.17 + 158.85 mm?2, p < 0.05).

Conclusion: Morphometric measurements of the foramen magnum and occipital condyles serve as vital anatomical
landmarks that enhance the safety and precision of surgical planning in the craniovertebral region. They also provide
CT-based, region-specific anatomical data for the Pakistani population and contribute to forensic identification by
highlighting gender-based differences.

Key Words: Computerized tomography, Foramen magnum, Morphometry, Occipital condyles, Skull
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INTRODUCTION

The human skull, acomplex structure housing the brain
and sensory organs, serves as the foundation for
understanding cranial anatomy. Within thisintricate
framework, the foramen magnum and occipita
condyles play pivotal roles in both forensic
identification and surgical interventions. The foramen
magnum, the largest foramen in the human skeleton, is
avital anatomical landmark at the base of the cranium.?
The tectorial membrane and apical ligament extend
through the foramen magnum to anchor at its margins.?
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Anterolateral to the foramen magnum, the occipital
condyles are two distinct bony projections located on
the inferior surface of the occipitad bone® The
craniovertebral junction (CV J), comprising the foramen
magnum, occipital condyles, and the first two cervical
vertebrae (atlas and axis), relies on the occipital
condyles as pivotal structures that connect the cranium
to the spinal axis while maintaining the stability and
structural integrity of this complex region.*®

The foramen magnum's shape and dimensions are key
determinants in the development and progression of
numerous craniovertebral junction disorders.? The
analysis of foramen shapes using CT scans has become
increasingly important in clinical practice. Research
states that surgical access to the skull base is more
efficient when the foramen magnum is round, oval, or
hexagonal, as these shapes offer increased working
space.® While classical anatomy and neurosurgery texts
traditionally describe the foramen magnum as oval,
being wider posteriorly, and with its longest diameter in
the anteroposterior direction. Studies such as those by
IIhan Bahsi? reveal that it can also appear as tetragonal,
round, egg-shaped, hexagonal, pentagonal, or irregular.
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Morphometric analysis of the occipital condylesisvital
for determining the safe extent and direction of
condylar  drilling, preventing occipito-cervical
destabilization, avoiding injury to the neurovascular
structures of the hypoglossa canal, and improving
surgical techniques for addressing pathologies in this
complex anatomical region.3*

The sensitivity of the craniovertebral junction to
surgical manipulation has led to considerable debate
regarding the most effective surgical approach, often
described as the "surgical corridor,” which refersto the
space through which a surgeon accesses alesion.” This
concept emphasizes the necessity of selecting an
appropriate pathway to ensure safe and efficient
intervention. Additionally, morphometric anaysis
offers an affordable approach for determining sex with
reasonable accuracy, particularly when dealing with
incomplete skeletal remains from mass disasters or
extensively decomposed bodies.® Studies have shown
that sex can be accurately determined from cranial
remains, with accuracy levels ranging between 65% to
88%.! In transcondylar surgical approaches to the
foramen magnum, such as those employed in tumor
resections, a thorough understanding of the anatomical
features and variations of the foramen magnum and
occipital condyles is essential for enhancing surgical
exposure and minimizing the risk of neurovascular
injury. Several studies have highlighted these
variations, stressing the importance of tailoring surgical
techniques to the specific anatomical characteristics of
this region.®

METHODS

This study employed a retrospective study-based
design, analysing three-dimensiona  computed
tomography (3D-CT) images of the skull base from 111
Pakistani individuals with documented age and sex.
Study was conducted at the Radiology department of
M. Islam Teaching Hospital, Gujranwala from March
2024 to February 2025 after taking ethical approval
from Institute’s Review Board. The requirement of
consent form was waved as it was conducted
retrospectively.

Sampling Method: Simple convenience sampling.
Sample Size: Sample size of 111 participants is
calculated with 90% confidence level, 7.1% absolute
precision, and by taking the expected percentage of
accuracy of foramen magnum in sex estimation as 71%.
Following formulais used for sample size calculation:

Z1as P(1-F)
n . —2
d
Inclusion Criteria: The study analyzed normal human
skulls from patients over 18 years old of both sexes,
who underwent CT scans for various medical or
surgical diagnostic purposes. Only high-quality
reconstructed CT images were considered.

Exclusion Criteria: Our exclusion criteriaincluded CT
images from patients under 18 years of age, low-quality
images with artifacts or patient rotation, or images that
did not fully capture the foramen magnum region and
showed evidence of congenital anomalies, fractures, or
previous surgeries involving the skull base region.
CT Machine: Head CT scans without contrast were
conducted on a Toshiba Aquillion 64-slice CT machine
with a slice thickness of 1 mm and analyzed using the
software.
Measurements; In this study, 3D-CT images were
evaluated, and several parameters were measured
directly on the scanner’s console using a millimeter
scale. Observers were permitted to modify contrast,
brightness, and zoom settings for enhanced
visualization. One radiologist and one researcher took
the readings independently to reduce the inter observer
bias. The measured parameters were:
Foramen magnum length (FML): To measure
the anteroposterior length of the foramen magnum
in the mid-sagittal section, the distance between the
basion (anterior margin) and the opisthion
(posterior margin) was recorded.
Foramen magnum width (FMW): The transverse
diameter of the foramen magnum was taken as the
widest distance between its sides, measured at the
points of greatest outward curve and perpendicular
to the mid-sagittal section.
Right occipital condyle length (ROCL): The
length of the right occipita condyle was
determined by measuring the span between its most
anterior and most posterior margins aong the
longitudinal axis.
Left occipital condyle length (LOCL): The
length of the left occipital condyle was determined
by measuring the span between its most anterior
and most posterior margins along the longitudinal
axis.
Right occipital condyle width (ROCW): The
distance from the outer side to the inner side of the
right occipital condyle was measured as its width,
at aright angle to its length.
Left occipital condyle width (LOCW): The
distance from the outer side to the inner side of the
left occipital condyle was measured as its width, at
aright angle to its length.
Intercondylar distance minimum (ICDMn): The
measurement between the innermost edges of the
right and left occipital condyles was taken.
Inter condylar distance maximum (ICDMXx): The
measurement between the outermost edges of the
right and left occipital condyles was taken.
Foramen magnum area (FMA): The area of the
foramen magnum (FMA) was determined by
applying the formula proposed by Ihsanullah
et a.w which is:
Area= 1/4 x x |length x width .
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Foramen magnum shape: The foramen magnum (FM)
shapes were grouped into oval, round, egg, hexagonal,
pentagonal, tetragonal, and irregular categories. A
three-member team identified these shapes to reduce
observational bias.

Data Analysis: Datawas analyzed in SPSS version 23.
For continuous data, the mean and standard deviation
(SD) were calculated. Percentages were used for
categorical data. All the parameters of the foramen
magnum were compared between males and females
using the Mann-Whitney U test and the independent
samples t-test, with asignificance level of p < 0.05.

RESULTS

A total of 111 CT scans were analyzed which showed
much variation in the measurements. The mean of
foramen magnum length was 36.68 mm + 3.93 and the
mean of foramen magnum width was 29.76 mm + 3.08.
The difference of mean of foramen magnum length and
width for males and females was statistically significant
with p values .008 and 0.053, respectively. The right
occipital condylar length mean was 23.75 mm and for
left it was 23.47 mm. The mean width of right occipital
condyle was 11.64 mm in males and 11.39 mm in
females. The mean width of left occipital condyle was
11.73 mm for males and 11.69 mm for females. The
difference of mean of minimum and maximum
intercondylar distance for maes and femaes was
statistically significant with p values of 0.024 and
0.008, respectively. The mean of area of foramen
magnum for males was 893.77 mm + 164.82 and for
females 828.17 mm + 158.85 with the difference being
significant (p-value < 0.05). The comparison of all
variablesis shown in Table-1. Figure-3 bar charts show
percentages of various shapes of foramen magnum in
males and females.

Anterior

Posterior

Figure No. 1A: Transverse section of the skull showing
measurements of foramen magnum and occipital
condyles. 1: Foramen magnum length (34.5mm), 2:
Foramen magnum width (32.5mm), 3: Right occipital
condyle length (27.8mm), 4: Left occipital condyle
length (30.1mm), 5: Right occipital condyle width
(11.2mm), 6: Left occipital condyle width (9.8mm).

Figure No. 1B: Transverse section of the skull showing
measurements  of  Intercondylar  distance. 1
Intercondylar distance  minimum  (7.9mm), 2
Intercondylar distance maximum (54mm).

Figure No. 2: Pictures from CT scan showing various
shapes of foramen magnum (A- Egg, B-Tetragonal, C-

Round, D-lrregular, E-Pentagona, F-Oval, G-
Hexagonal).
Shape of foramen magnum
®Male wFemale
A0 37.70%

34.50%

35%
30%  18.90% 276
25%
0% 17.20% 0% 11.30%
3.80%
:;;i £ e 9.40%
s 3400 ‘ 5~“ 3.50%
0% - | |

Egg  Hexagonal Irregular Owal  Pentagonal Round  Tetragonal
Figure No.3: Shape of Foramen Magnhum
The comparative analysis of foramen magnum shapes
between maes and femaes reveds distinct
morphological differences that align with the
dimensional variations observed in the study. In males,
the foramen magnum typically exhibits a more
elongated oval shape, characterized by a pronounced
anteroposterior elongation. Female foramen magnum
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shapes tend to display a more hexagonal configuration,
with more symmetrical proportions between length and

width dimensions.

TableNo.1: Comparison of variablesin the foramen magnum region

Male Female Total p-value
FML (mm) 37.5+4.1 35.8+3.5 36.68+3.93 0.008* M)
FMW (mm) 30.2+2.9 29.3+3.2 29.76+3.08 0.053* M)
ROCL (mm) 24.2+2.9 23.312.0 23.75+2.52 0.060%
ROCW (mm) 11.64+1.70 11.39+1.77 11.52+1.72 0.4350
LOCL (mm) 23.9+2.9 23.1+1.9 23.47+2.48 0.0910
LOCW (mm) 11.73+1.58 11.69+2.03 11.70+1.80 0.9020
ICDMx (mm) 48.9+3.9 46.5+6.9 47.77+5.66 0.008* M)
ICDMn (mm) 11.73+2.88 10.47+2.62 11.12+2.81 0.024* M)
FMA (mm?) 893.77+164.82 828.17+158.85 862.44+164.58 0.013*™)

Note: (M) Mann Whitney U test, (t) Independent samplet-test, (*) Statistically significant (p-value<0.05)

DISCUSSION

The average values of foramen magnum length and
width were 36.68 mm and 29.76 mm, respectively. In
males the average length was 37.5 mm and average
width was 30.2 mm while in females it was 35.8 mm
and 29.3 mm, respectively. Our findings are similar to
another study by Degno'! where mean values of length
and width of foramen magnum were 35.19 mm and
30.17 mm, respectively. Another study by Ominde® on
336 Nigerian patients also showed similar results with
average length of foramen magnum being 34.70 mm
and average value of width being 30.80 mm. When
values for both parameters were separately compared
for males and females, the Nigerian population results
were almost similar to ours with average length of
males 34.72 mm and for females 33.68 mm. This study
also shows that the mean of foramen width for males
was 30.87 mm and 30.76 mm for females. Atreya’
study on Nepalese population showed similar results to
ours when width of FM was considered being 28.9 mm
while results were different for FM length being 33.5
mm. Our findings are closely aligned with two studies
from Peshawar by Shahabuddin2 and Ihsanullaht®
which reported similar foramen magnum dimensions,
mean FM length: 35.5 mm and 35.69 mm; mean width:
31.9 mm and 31.58 mm, respectively. This consistency
supports the possibility of developing population-
specific  morphometric  baselines  within  Pekistan.
However, a study from Lahore by Majid*3 on dry
human skulls recorded significantly smaller values,
mean FM length: 32 mm; mean width: 26 mm,
highlighting notable variation. Despite being from the
same national context, such differences may reflect
regional, ethnic, or methodological influences.
Although, all of these studies consistently reported FM
length being greater than its width, affirming a general
anatomical pattern across populations, Gruber
reported no sexual dimorphism between male and

female gender with respect to the occipital condylar
length and width.

A thorough understanding of the foramen magnum area
iscritical, given its association with conditions like
atlas occipitalization and skull base hypoplasia.® The
areaof FM in our study was 862.44 mn?. These results
were quite similar to a study conducted by Ihsanullah©
where mean area was 885.22 mm?2. Another study by
Murshed® also had similar findings while considering
FM area being 863.35 mm?2.

The occipital bone, due to its structural robustness and
protected anatomical location, is highly suitable for sex
estimation, particularly when the pelvisis absent. This
makes it especially valuable in forensic analysis.'>1®
Morphometric assessment of the foramen magnum isan
objective, non-destructive method and should be
prioritized before invasive procedures.

Detailed knowledge of occipital condyle anatomy,
including their size and shape variations, provides
valuable insights for safe and effective surgical
intervention.* Our study revealed the mean condylar
length to be 23.61 mm and the mean condylar width
11.61mm which is higher than the observations made
by Gumussoy® where the mean length and width were
found to be 19.6 mm and 10.3 mm respectively. Similar
observation to our study was reported by Rizvi® where
the mean length and mean width was found to be 23.32
mm and 11.99 mm, respectively.

The average right occipital condyle length and width in
males were 24.2 mm and 11.64 mm, respectively,
whereas in femal es these values were 23.3 mm and
11.39 mm. On the left side, the mean occipital condyle
length and width were 23.9 mm and 11.73 mm in
males, and 23.1 mm and 11.69 mm in females. Thus, on
both sides, male skulls exhibited larger measurements
than female skulls. In contrast, Sholapurkar'” in a study
on dry adult human skulls, reported no significant sex-
based difference in the transverse diameter of the right
and left occipital condyles. While our study did not
classify condyles into predefined morphological types,
the measured |engths are comparable to the shorter
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Type | condyles predominantly reported by Ominde et
al.’® This similarity should be kept in mind while
dealing our population as limited condylar length can
increase the likelihood of joint instability following
condylectomy. Thus, occipital condyle morphometry
holds clinical importance, as condylar dimensions
influence the extent of safe bone remova in
transcondylar approaches and play a key role in
maintaining occipitocervical stability during skull base
surgeries, 1920

The morphology and shape of the foramen magnum
play a significant role in neurological assessment. In
our study, the most commonly observed shape of the
foramen magnum in males was oval (34.5%), which is
lower than the 40% reported by Anjum.* In females, the
hexagonal shape was predominant, observed in 37.7%
of cases. In another CT based study conducted by
Murshed® on 110 subjects, the maximum shape
observed was round (21.8%). Degno! research on adult
Ethiopian skulls states that the maximum number of
skulls had round shape and accounted 25.9% of the
total sample. Thiswas contrary to our study where only
5.20% males and 9.40% females had round shape.
Research by Aljarrah® on the Saudi Arabian
population, which examined the same parameters of the
foramen magnum and occipital condyles, also reported
higher values in males compared to females, consistent
with our findings.

CONCLUSION

This study highlights the significance of foramen
magnum morphometry in two key areas: first, in
providing CT-based region-specific anatomical data for
the Pakistani population; and second, in its surgical
relevance, particularly for craniovertebral procedures,
where accurate measurements help define surgical
corridors and reduce operative risk. These findings
provide essential anatomical reference points that can
enhance the safety and precision of surgical planning in
the craniovertebral region.
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ABSTRACT

Objective: This was a prospective study to determine the impact of structured adjuvant oral care on clinical
outcomes, such as duration of mechanical ventilation, ICU length of stay and mortality among mechanically
ventilated ICU patients.

Study Design: Randomized, controlled, trial study

Place and Duration of Study: This study was conducted at the Intensive Care Unit of a Tertiary Care Hospital from
30 July 2024 and 3 January 2025.

Methods: Mechanically ventilated patients (n = 100) were randomly put under intervention (n = 50) and control (n
= 50) groups. The control group was provided with the standard care of the ICU in terms of oral care, whereas the
intervention group went through the structured adjuvant oral care on top of the standard care. Clinical outcomes that
were determined were the duration of mechanical ventilation, length of stay in ICU, and mortality. Independent
sample t-tests and chi-square tests were used to analyze data with the statistical significance of p < 0.05.

Results. The intervention group showed better clinical outcomes when compared to the control group. The average
ICU stay was also significantly lower in the intervention arm (12.28; 7.15 days) than the control arm (16.57; 8.75
days, p=0.009). On the same note, the average length of the mechanical ventilation duration was also significantly
lower in the intervention group (11.19 £ 6.97 days) in comparison with the control group (15.46 + 8.67 days; p =
0.008). The intervention group also had alower mortality rate (44% vs. 66%).

Conclusion: Organized oral care was linked with better clinical outcome among the patients who were put on
mechanical ventilation in ICU. The intervention greatly decreased the mechanical ventilation duration and the length
of stay in the ICU and was linked with a decreased mortality rate. The integration of systematic oral care procedures
into the standard 1CU nursing care could help to achieve better patient outcomes and less healthcare waste.

Key Words:. Ventilator Associated Pneumonia, Intensive care unit, Adjuvant oral care, Chlorohexidine, Ventilator
duration.
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INTRODUCTION

Mechanical ventilation refers to a vital supportive

mechanical ventilation and may adversely impact
patient outcomes, such as infection, prolonged
hospitalization, and even mortality>. These

treatment applied in an intensive care unit (ICU) to
address critically-ill patients, with respiratory failure,
and other life-threatening diagnoses'2.

Regardless of its clinicad advantages, there are
numerous complications that are related to prolonged
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complications pose a significant burden on the
healthcare systems and seriously raise treatment costs.
Oral hygiene is an important aspect of nursing carein
the case of mechanically ventilated patients®. The
mouth acts as areservoir of pathogenic microorganisms
that can colonize the respiratory tract especially in
patients under intubation®. The existence of an
endotracheal tube interferes with the micro-aspiration
of oral secretions and the natural defense mechanisms,
which leads to the fact that respiratory complications
and prolonged ventilation using mechanical ventilation
are under the threat of devel opment®.

The focus on preventive nursing interventions to
enhance the outcomes of the mechanically ventilated
patients has become an object of growing interest in
recent years’. They have proposed ora care
interventions (brushing teeth, antiseptic mouth rinsing,
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oral moisturization, etc.) as the possible methods of the
elimination of the bacterial colonization and
enhancement of patient recovery®. Formulated oral
hygiene guidelines can help improve respiratory, as
well as help diminish the complications linked to
prolonged ventilation®.

Although a number of studies have investigated the
contribution of oral care to prevention of ventilator-
associated pneumonia (VAP), not much literature has
explored the overall clinical outcomes of these
measures'®l, The length of time on mechanical
ventilation, length of stay in ICU, and patient mortality
are the key parameters of patient recovery and medical
effectiveness'?,

Thus, the objective of the given randomized controlled
trial was to assess the effect of organized adjuvant oral
care on clinical outcomes in mechanically ventilated
ICU patients. The research question was particularly
whether the use of a structured oral care protocol would
be able to decrease the time on mechanical ventilation,
decrease the length of stay on ICU and improve
survival.

METHODS

To assess the effectiveness of structured oral care on
clinical outcome of mechanically ventilated patientsin
the ICU, arandomized controlled trial with a parallel
group design was used to compare the effects of
structured oral care on outcomes in this group. A total
of 30 July 2024 to 3 January 2025 were the 6 months
that data were gathered at the Services Hospital Lahore,
Pakistan, after ethical consent was granted by the
University of Health Sciences, Lahore. The smallest
sample size was estimated 50 participants per group,
with 80 percent power of study, 95 percent confidence
interval, and 37.8 percent ventilator-associated
pneumonia (VAP) incidence in the study group and
62.2 percent in the control group using the WHO
Sample Size 2.0 formula with the standardized Z-values
of 1.96 and 0.842. One-hundred participants were
sampled with the help of non-probability consecutive,
and randomly assigned to either intervention or control
group with the help of computer-generated random
numbers, which led to 50 patients in each group. The
criteria used to select patients included being 18 years
and above, invasve mechanica ventilated, and
admitted to the ICU within the study period. Patients
that were not at ICU at the time of pneumonia onset,
were inherently unable to undergo oral care procedures
and those who were anticipated to be on mechanical
ventilation less than 24 hours were excluded. The
intervention group members were provided with oral
adjuvant care together with routine ICU care that
included brushing of teeth with soft toothbrush that was
moistened with chlorhexidine solution, application of
0.2%chlorhexidine oral rinse, cleaning of the oral
cavity using wet swabs and oral moisturization, which

was administered twice daily during a period of about
five days. The control group was provided with regular
oral attention according to the normal ICU practice
including suctioning of the oral secretions, regular
mouth cleaning, and antiseptic mouth rinsing as needed.
The major outcomes measured were the length of
mechanical ventilation, length of ICU stay and ICU
mortality. Age, gender, smoking history and comorbid
conditions were gathered as baseline demographic and
clinical outcomes were monitored during the ICU stay.
Analysis of data was done using Statistical Package of
Social Sciences (SPSS) whereby the continuous
variables were measured in terms of mean and standard
deviation and the categorical variables measured in
terms of frequencies and percentages. The comparisons
of continuous variables between groups were done with
the help of independent sample t-tests, whereas the
comparisons of categorical variables were carried out
and chi-square tests were utilized with a statistical
significance level of p < 0.05.

RESULTS

One hundred patients were involved in the study, half
of them were in the intervention group and the other
half in the control group. The average age of the people
who participated in the intervention population was
48.71 + 10.54, and the average age of the population
who participated in the control group was 48.83 +
11.60. Base line demographic characteristics were not
significantly different between the groups, which means
that the randomization was successful (Table 1).

Table No. 1. Baseline Characteristics of Study
Participants

Variable I ntervention Control
Group (n=50) Group (n=50)

Age (years) 48.71 + 10.54 48.83 + 11.60
Mean + SD
Male n (%) 30 (60%) 32 (64%)
Femalen (%) | 20 (40%) 18 (36%)
Smoking 16 (32%) 18 (36%)
History n (%)
Comorbidities | 21 (42%) 23 (46%)
n (%)

The average ICU length of stay was much low in the
intervention group than in the control group. Mean ICU
stay among patients who were given structured oral
carewas 12.28 + 7.15 days compared with the patients
in the control group who faced an average stay of 16.57
+ 8.75 days (p = 0.009). Equally, the intervention group
had a considerable shortening of the mechanical
ventilation time. The mean hospitalization of the
patients under the oral care intervention of 11.19 +/-
6.97 days versus 15.46 +/- 8.67 days in the control
group (p = 0.008). (Table 2)
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Table No. 2 Comparison of Clinical Outcomes
Between Groups

Outcome Inter- Control t- p-
vention Group | value | value
Group Mean +
Mean+SD SD
ICU 12.28 + 1657+ | 2.682 | 0.009
Length of 7.15 8.75
Stay (days)
Mechanical | 11.19+ 1546+ | 2.710 | 0.008
Ventilation | 6.97 8.67
Duration
(days)

The intervention group also was better in terms of
mortality outcomes. The death rate among the
interventional group was 44/66 respectively. Such
results imply that systematic oral care can help to
achieve better outcomes among mechanically ventilated
ICU patients. (Table 3)

TableNo. 3: Patient Outcomes During |CU Stay

Outcome | Intervention Control p-
Group (n=50) Group value
(n=50)
Discharged | 28 (56%) 17 (34%) 0.028
Expired 22 (44%) 33 (66%)
DISCUSSION

Results of the present randomized controlled study
indicate that among mechanically ventilated patientsin
an ICU, structured oral careislinked to better clinical
outcomes. The patients who were subjected to the oral
care intervention had much shorter mechanical
ventilation and I CU stay periods than those who were
provided with regular care.

The decrease in the mechanical ventilation time that has
been observed in this paper could be explained by an
increase in oral hygiene and a decrease in bacterial
colonization of the oral mouth. Oral cleanliness of
intubated patients can contribute to the prevention of
the buildup of pathogenic microorganisms that can
potentially disrupt the respiratory system and slow
down the recovery rate®,

Equally, the intervention group had the shorter length
of stay at ICU, which implies positive clinical outcomes
and reduced complications in the treatment process.
The improvement of 1CU stay is especially crucial,
since the long-term |CU admission can be linked with
high cost of healthcare delivery and predisposition to
hospital-acquired infection®.

The intervention group also performed better as far as
mortality results are concerned. Even though baseline
mortality of critically ill ICU patients is high, the
reduced mortality rate of the intervention group
indicates that structured oral care could be a part of the
overall improved patient outcomes™.

The results agree with the earlier studies that show the
significance of oral hygiene interventionsin acutely ill
patients'®. Some studies have also stated that oral care
protocols conducted in a structured manner may
minimize respiratory complications and enhance
recovery in the patients who are under mechanical
ventilation”17,

Clinically, these findings demonstrate the significance
of integrating the structured oral care protocolsin the
routine ICU nursing practice’®. Oral  hygiene
interventions are quite easy, inexpensive and can be
undertaken by the nursing staff without the need to
have complicated equipment and alot of resources®.

But this work also has a number of drawbacks. The
research was also based in one health facility and this
might affect the external validity of the research results
to other clinical environments. Moreover, the sample
size was also rather small, and multi-centre trials can be
needed to verify the findings.

CONCLUSION

This study proves that structured oral careislinked to
better clinical outcomes in the cases of mechanically
ventilated [ICU patients. Intervention markedly
decreased length of mechanical ventilation and length
of stay inthe ICU and had a lower mortality than usual
care. The findings are relevant to the suggestion that
structured oral hygiene regimes should be integrated
into the routine ICU nursing practice to enhance patient
recovery and reduce complications related to
mechanical ventilation.

Author’s Contribution:

Akash Samuel, Saira
Khalid

Concept & Design or
acquisition of andysis or
interpretation of data:

Samina Kausar, Farzana
Kausar

Drefting or  Revising
Critically:

Final Approval of version: | All the above authors

Agreement to accountable | All the above authors

for all aspects of work:

Conflict of Interest: The study has no conflict of
interest to declare by any author.

Sour ce of Funding: None

Ethical Approval: No.UHS/Education/126-24/1499
Dated 30.07.2024

REFERENCES

1. RubulottaF, Torra LB, Naidoo KD, Aboumarie
HS, Mathivha LR, Asiri AY, et al. Mechanical
ventilation, past, present, and future. Anesthesia
Analgesia 2024;138(2):308-25.

2. Frat JP, Grieco DL, De Jong A, Gibbs K,
Carteaux G, Roca O, et a. Noninvasive




Med. Forum, Vol. 37, No. 3

M ar ch, 2026

10.

11.

respiratory supportsin ICU. Intensive Care Med
2025;51(8):1476-809.

Huang HY, Huang CY, Li LF. Prolonged
mechanical ventilation: outcomes  and
management. J Clin Med 2022;11(9):2451.
SuWen L, YuYang H, Wei B. Understanding
oral carein theintensive care unit: a qualitative
study of nurse experiences and practices with
mechanically  ventilated patients.  Nursing
Critical Care 2025;30(2):€13296.

Dong J, Li W, Wang Q, Chen J, Zu Y, Zhou X,
et al. Relationships between oral microecosystem
and respiratory diseases. Frontiers Molecular
Biosci 2022;8:718222.

Charan A, Thomas LS, Bambal V, Kenchappa
V, Jose A. Nosocomial InfectionsAn Overview
of Prophylactic Approaches to Control VAP. Int
J Pharmaceutical Investigation 2025;15(4).

Lei S, LiuY, Zhang E, Liu C, Wang J, Yang L,
et al. Influence of oral comprehensive nursing
intervention on mechanically ventilated patients
in ICU: arandimized controlled study. BMC
Nursing 2023;22(1):293.

Quinn B. Best practices in oral care. Critical
Care Nurse 2023;43(3):64-7.

Marusiak MJ, Paulden M, Ohinmaa A.
Professional oral health care prevents mouth-
lung infection in long-term care homes. a
systematic review. Canadian J Dental Hygiene
2023;57(3):180.

Mastrogianni M, Katsoulas T, Gdanis P,
Korompeli A, Myrianthefs P. The impact of care
bundles on ventilator-associated pneumonia
(VAP) prevention in adult ICUs; a systematic
review. Antibiotics 2023;12(2):227.
Sadeghigolafshani M, Papi S, Maghsoodloo E,
Rostamvand M. The role of oral care in reducing
hospital-acquired infections and improving the

12.

13.

14.

15.

16.

17.

18.

health of criticaly ill patients; A narrative
review. J Dental Advances Clin Sci 2025;
1(1):38-42.

TilahunL, MollaA, Ayele FY, Nega A, Dagnaw
K. Time to recovery and its predictors among
critically ill patients on mechanical ventilation
from intensive care unit in Ethiopia a
retrospective follow up study. BMC Emergency
Med 2022;22(1):125.

Gupta A, Saleena LM, Kannan P, Shivachandran
A. The impact of oral diseases on respiratory
health and the influence of respiratory infections
on the ora microbiome. J Dent 2024;
148:105213.

Abban MK, Ayerakwa EA, Mosi L, Isawumi A.
The burden of hospital acquired infections and
antimicrobial resistance. Heliyon 2023;9(10).
Janto M, lurcov R, Daina CM, Neculoiu DC,
Venter AC, Badau D, et al. Oral health among
elderly, impact on life quality, access of elderly
patients to oral health services and methods to
improve oral hedth: a narrative review. J
Personalized Med 2022;12(3):372.

Lombardo L, Ferguson C, George A, Villarosa
AR, VillarosaBJ, Kong AC, et al. Interventions
to promote oral care regimen adherence in the
critical care setting: A systematic review.
Australian Critical Care 2022;35(5):583-94.
Singh P, Arshad Z, Srivastava VK, Singh GP,
Gangwar RS, SINGH Sr P, et al. Efficacy of oral
care protocols in the prevention of ventilator-
associated pneumoniain mechanically ventilated
patients. Cureus 2022;14(4).

Barzoki ER, Fallah S, Marofi S, Talebi M.
Evolving aspects of oral carein modern nursing:
a systematic review. BMC Oral Health 2025;
25(1):1585.



Med. Forum, Vol. 37, No. 3 43 M ar ch, 2026

Impact of
Inter mittent Self-
Catheterization
(1SC)

(Original Artidle Impact of | ntermittent Self-
Catheterization (1SC) with 12 FR Catheter as

A Nursing Intervention in Reducing
Recurrence of Female Urethral Stricture Disease
following Urethral Dilatation

Farah Naz!, Samina Kausar?, Shazia Taj! and Maria Sharif?

ABSTRACT

Objective: To study the impact of intermittent self-catheterization (1SC), performed by the patient after trained by a
specialist nurse, on reducing the recurrence of female urethral stricture disease after their urethral dilation.

Study Design: Randomized controlled trial (RCT) study

Place and Duration of Study: This study was conducted at the Urology Department of Shaikh Zayed Hospital,
Lahore, Pakistan from December 2024 to May 2025.

Methods: A total of 132 female patients (aged 31-60 years) were recruited and randomized into two groups.
Intervention group (n=66) performed intermittent self-catheterization (ISC) twice a week at home, whereas the
control group (N=66) did not perform ISC at home at all. Both the groups were followed up by the researcher after
every 15 days of recruitment for 12 consecutive weeks. Urethral stricture recurrence was assessed on every follow
up visit by passing a 12Fr Nelton and catheterization failure was labelled as urethral stricture recurrence.

Results: Intervention group showed statistically significant (p=0.005) reduction in the recurrence 07/27 (25.93%) in
comparison with 20/27 (70.07 %) recurrence in control group. The main bulk of recurrences 18/27 (66.67%) were
reported on the very first follow up within first 15 days, irrespective of their group allocation.

Conclusion: After urethral dilatation intermittent self-catheterization (ISC) performed by patients themselves after
adequate training by a specialist nurse significantly reduces the stricture recurrence.

Key Words: Female urethral stricture disease, Urethral dilatation, Intermittent self-catheterization, Specialist nurse,
Stricture recurrence.

Citation of article: Naz F, Kausar S, Taj S, Sharif M. Impact of I ntermittent Self-Catheterization (I SC) with
12 FR Catheter as A Nursing Intervention in Reducing Recurrence of Female Urethral Stricture Disease
following Urethral Dilatation. M ed Forum 2026;37(3):43-47. doi:10.60110/medforum.370309.

INTRODUCTION

When afemale urethrais narrowed in a such away that
it does not allow insertion of any instrument through it
without injuring its mucosa, it issaid to have stricture
disease (Lumen et al., 2021)%. A urethral strictureis
always suspected whenever there is afailure to pass a
12Fr catheter per urethrain a patient with urinary
retention which may be confirmed by urethroscopy
(Aldamanhori and Inman, 2018)2.
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4%-13% of the women having obstructive urinary
symptoms like straining, weak flow, stop-start pattern,
poor bladder emptying have urethral stricture disease
(Chuaet a., 2021)3. In North America, about 5000 new
patients with urethral stricture are added per year in the
registry with the total expenses of around $200 million
every year (Xu et al., 2022)%.

Absence of any definitive diagnostic parameters, low
index of suspicion for urethral stricture in awomen and
possible delays in the disease management al are
possible reasons for fewer (0.1 to 1%) reported
diagnosed cases of urethral stricture and thus
contributing data scarcity on the disease prevalence and
its management (Sarin et al., 2021)°. Thisis even worse
on the national level where only 2.7 -8% are actually
reported to have urethral stricture (Hassan et al., 2022)°.
Urethral dilatation alone provides promising short term
relief in voiding symptoms, however it has rather
higher recurrence rates in the long run. That is why
intermittent self-catheterization (1SC) is practically an
acceptable adjunct in order to minimize urethral
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stricture recurrence  (Campos-Juanatey et al., 2021)”.
Intermittent catheterization (IC) helps maintaining
bladder capacities and volumes as well as prevents
renal function abnormalities and urinary infectionsin
contrast to permanent bladder catheter (Blanc et al.,
2021)8. Intermittent self-catheterization (ISC) is safe,
easy-to-perform repeatedly and delaysthe need for
reconstructive urethral surgery. (Hussein et al., 2024)°.
We enrolled only those female who had already been
treated with urethral dilatation by the urologist and
were  subsequently advised intermittent  self-
catheterization (1SC) which in our study was performed
by the patients themselves at home after they were
trained by the specialist nurse, to analyze the effect of
Intermittent Catheterization (IC) in minimizing the
recurrence rates.

METHODS

Following approvals from relevant review boards and
ethical committees and registration at clinicaltrials.gov
via ID NCT06064968, this Randomized Controlled
Trial (RCT) was carried out as a collaborative research
work between Institute of Nursing, University of health
Sciences, Lahore and Department of Urology, Shaikh
Zayed Hospital, Lahore, Punjab, Pakistan from
December 2024 to May 2025.

Already diagnosed cases of urethral strictures after their
urethral dilatation were referred by the Urologist to the
specialist nurse researchers for training for intermittent
self-catheterization (ISC). All the participants were
femal es having age range of 31 to 60 years, body mass
index (BM1) lower than 30, abbreviated mental test
score (AMTS) of at least 7 and/or above, American
Urological Association (AUA) score for evaluating
lower urinary tract symptoms severity ranged from 8 to
35 in order to exclude obese, physically and/or mentally
challenged patients and to gauge the overal
improvement in symptoms.

A convenience sampling was used to include
participants (n=132) who were then randomly allocated
through lottery method in two equal groups each having
(n=66) recruits. The control arm (n= 66) participants
was offered catheterization with 12Fr nelton catheter
only on their follow up visits with the specialist nurse.
In contrast, however, in the intervention group (n=66),
self-catheterization was performed by the patients
themselves at home twice a week for a period of 12
consecutive  weeks. For performing self-
catheterization, all the patients in the intervention group
first received proper training by the specialist nurse.
This self-catheterization was advised in a full urinary

bladder in morning at the time of first void in to
minimize any unnecessary bladder discomfort.

Proper one-to-one counselling of the participants, their
detailed briefing about the procedure as well as
practical demonstration of catheterization procedure on
mannequin followed by real-time self-catheterization
by the patients on their own selves; every step was
taught and supervised by the specialist nurse. Preferred
positions for catheterization were lying supine with frog
leg position (Fig-1) and/or in crouching position just
like using an Indian toilet seat. After detailed practical
demonstrations, patients were also handed over written
instructions and provided procedural videos for their
guidance for the successful catheterization at home.

For catheterization, under clean and aseptic conditions,
atopical jelly (lignocaine gel 2%) isto beisinstilled in
the urethra followed by insertion of a size 12Fr
(8French= 1mm) Nelton tube (Fig-2) after applying
jelly at itstip also. Tubeisto be advanced into the filled
urinary bladder until urine starts pouring out through
Nelton, which confirmed that catheter has fully
traversed the urethra and entered the bladder. After the
bladder is completely drained, Nelton is removed
gently.

Every participant from each group was followed
fortnightly for a period of 12 weeks. On each follow up
a 12Fr Nelton catheter is passed per urethra by the
researcher nurse. Successful passage of catheter
confirmed patency of urethra and such patients were
booked for the next follow up visit. However, failure to
pass Nelton tube confirmed narrowing of urethra and
the patients were labelled as having stricture recurrence
and were referred back to the urologist.

RESULTS

Intervention group showed statistically significant
(p=0.005) reduction in the recurrence 07/27 (25.93%)
in comparison with 20/27 (70.07 %) recurrence in
control group. The main bulk of recurrences 18/27
(66.67%) were reported on the very first follow up
within first 15 days, irrespective of their group
allocation.

In the control group (n=66) where no intermittent
catheterization was being performed at home, 20
participants (30.30 %) experienced urethral recurrence.
However, only 07 patients (10.60%) reported to have
recurrence of disease in the intervention group because
they were performing intermittent catheterization twice
weekly at home taught by the researcher nurse. Chi-
square test applied and the difference of the recurrence
rates between the two groups was statistically
significant (p-value 0.005).
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TableNo.1: Descriptive statistics of intervention and control groups:
Parameters Groups N Minimum Maximum Mean Star?de}rd
Deviation
Age Intervention 66 31 years 59 years 48.36 years 7.13
9 Control 66 33 years 56 years 46.79 years 4.28
Weight Intervention 66 64 Kg 88 Kg 79 Kg 2.76
9 Control 66 66 Kg 92 Kg 81 Kg 3.01
Height Intervention 66 1.56m 1.78 m 1.65m 0.10
9 Control 66 1.57m 1.79m 1.66m 0.11
Body Mass | Intervention 66 26.3 Kg/nm? 27.8 Kg/n? 29 Kg/m? 0.95
Index (BM1) | Control 66 26.8 Kg/n? 28.7 Kg/n? 29.4 Kg/nm? 1.16
Table No.2 Comparison of “Urethral Strictures Recurrence” between intervention and control groups
Recurrence -
Groups NO Yes Total Significance
Control 46 (69.70 %) 20 (30.30 %) 66
Intervention 59 (89.40 %) 07 (10.60 %) 66 p = 0.005
Total 105 (79.55%) 27 (20.45%) 132
DISCUSSION

-,

FigureNo.1: Frog leg position for performing IC

Figure No.2: Nelton catheters of various sizes

Current study included treated cases of urethral
strictures with females with between 31 years to 60
years with amean of 48.36 + 7.13 in intervention group
and 46.79 = 4.28 in control group. These figures
correspond to a study on female population with
urethral stricture disease with a mean age of 48 years
with age range of 26-76years (Hassan et al., 2022)8. In
the females of this age range there was high likelihood
of finding definite cases of urethral stricture disease
where cognition and functional capacity (assessed via
AMTS score in our study) is preserved along with
dexterity needed to perform ISC of the recruitswhichis
possible with this BMI range. All the above factors
reportedly have been associated with the success of the
study (Engberg et al., 2020)%°. A total of 136 female
patients with a diagnosis urethral stricture were
randomized into intervention and control groups having
68 patients in each group. In published data worldwide ,
however, rather lower numbers of female participantsin
different studies have been reported i.e. from only 7
patients to as much as 82 patients with variety of
diagnoses ranging from metal stenosis to bladder neck
contractures to functional urethral syndrome (Kore and
Martins, 2022)*. None of these studies focused on the
female urethral stricture exclusively in contrast to our
study. However, some researchers did recruit only the
confirmed cases despite the low prevalence (2.7 to 23
%) and controversies in the standardizing the
diagnosing criteria for female urethral stricture disease
(Nagabhairava et al., 2024)*2. Male urethral stricture
disease, in contrast to female urethral stricture, has
been reported to have more definite diagnostic criteria,
hence a much higher incidence (0.6% - 0.9%) has been
presented in various studies (Pang et a., 2021)%,
(Madec et al., 2024)%4,
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The size of the urethral catheter which was used for
intermittent catheterization (IC) in our research was
12Fr in order to maintain the patency of urethra. This
catheter size selection corresponds to the data available
in a study where they have recommended the use of
urethral catheters as small as 5 Fr catheter to aslarge as
22 Fr catheter for intermittent catheter (IC) and
maintaining the minima normal urethral patency
(Newman, 2021)*°,

All the patients were followed up by the trained nurse
(researcher herself) after every two weeks for a period
of three months (i.e.12 weeks) and a Nelton catheter of
14Fr was used for catheterization by the participants
twice aweek for 3 months in intervention group after
acquiring proper training by the researcher. Likewise,
researches have also reported successful intermittent
self-catheterization (ISC) performed by the patient after
their training by the registered nurse (Gray et a.,
2019)'¢. However, traditionally in our heath care
system, doctors have been reported to teach the patient
how to perform intermittent catheterization using
Nelton catheters of varying sizes to be used for a
variable period of follow up spanning from 02 to 12
months post procedure (Ullah et al., 2023, Khan et al.,
2011)718,

Out of all the recurrences in both groups combined
(n=10) in our study, the timing of every individual case
in each group was also analyzed. It was noticed that
majority (7 /10) of these recurrences appear on first
follow up after two weeks' time with 05 cases in
‘control group’ and 02 cases in ‘intervention group’.
Rest of the 03 cases with urethral stricture recurrence
were reported in ‘ control group’ only with 02 cases at
the 3rd follow-up and 01 participants at the 4th follow-
up. Although similar recurrence rates have been
mentioned within a certain follow up time ranging from
08 weeks to 01 year, however, none of these show
specifically the time of recurrence of individual case
(Ullah et al., 2023)*" (Kumar et al., 2019)*°, (Khan et
al., 2011)%,

CONCLUSION

A wdl planned and scheduled intermittent self-
catheterization (ISC) when performed by a properly
trained patient on her own, does reduce the recurrence
of female urethral stricture. Moreover, in our
conventional health care system atrained nurse can
may be areliable alternative to a specialized doctor for
training and supervising patients undergoing self-
catheterization breaking through the stereotype.
However, further studies are required focusing mainly
on documenting true incidence of female urethral
stricture disease in local population and role of
intermittent self-catheterization after urethral dilation
with much longer duration of follow up than that of 3
months asin this study.

Author’s Contribution:

Farah Naz, Samina
Kausar

Concept & Design or
acquisition of andysis or
interpretation of data:
Drafting or  Revising
Critically:

Final Approval of version:
Agreement to accountable
for al aspects of work:

Shazia Taj, Maria sharif

All the above authors
All the above authors

Conflict of Interest: The study has no conflict of
interest to declare by any author.

Sour ce of Funding: None

Ethical Approval: No.UHS/Education/126-24/3357
Dated 21.11.2024

REFERENCES

1. Lumen N, Campos-Juanatey F, Greenwell T,
Martins FE, Osman NI, Riechardt S, et al.
European Association of Urology guidelines on
urethral stricture disease (part 1): management of
male urethral stricture disease. Eur Urol 2021;
80(2):190-200.

2. Aldamanhori R, Inman R.The treatment of
complex female urethral pathology. Asian J Urol
2018;5(3):160-163.

3. Chua KJ, Mikhail M, Patel HV, Tabakin AL,
Doppalapudi SK, Sterling J, et al. Treatment of
urethral stricture disease in women: nonsystematic
review of surgical techniques and intraoperative
considerations. Research and Reports Urol
2021;381-406.

4. XuK,HanY,Huang Y, Wei P, Yin JJang J. The
application of 3D bioprinting in urological
diseases. Materials Today Bio 2022;16100388.

5. Sarinl, Narain TA, Panwar VK, Bhadoria AS,
Goldman HB, Mittal A. Deciphering the enigma of
female urethral strictures: A systematic review and
meta-analysis  of  management  modalities.
Neurourol Urodynamics 2021;40(1):65-79.

6. Hassan RU, Sirg S, Khan A, Saleem A, Ahmad |,
Nacem R. Dorsa Onlay Urethroplasty Using
Buccal Mucosal Graft and Vaginal Wall Graft for
Female Urethral Stricture; Outcome of a Tertiary
Care Hospital. Pak J Med Health Sci 2022;16(05):
1519-15109.

7. Campos-Juanatey F, Osman NI, Greenwell T,
Martins FE, Riechardt S, Waterloos M, et d.
European Association of Urology guidelines on
urethral  stricture disease (part 2): diagnosis,
perioperative management, and follow-up in males.
Eur Urol 2021;80(2):201-212.

8. Blanc BFL, Rodriguez-Almagro J, Lorenzo-Garcia
C, Alcaraz-Zomefio E, Fernandez-Llorente G,
Baixauli-Puig M, et a. Quality of life and
autonomy in patients with intermittent bladder



Med. Forum, Vol. 37, No. 3

M ar ch, 2026

10.

11.

12.

13.

14.

catheterization trained by specialized nurses. J Clin
Med 2021;10(17):3909.

Hussein AM, Jameel KA, Rahman FA. The Role of
Topical Steroid Application During Intermittent
Self  Urethral Dilatation in  Reducing the
Recurrence Rate of Anterior Urethral Stricture
Following Direct Visualized Internal Urethrotomy-
A Cohort Study. J Natural Sci Biol Med 2024,
15(2):283.

Engberg S, Clapper J, Mcnichol L, Thompson D,
Welch VW, Gray M. Current evidence related to
intermittent catheterization: a scoping review. J
Wound Ostomy Continence Nursing 2020;47(2):
140-165.

Kore RN, Martins FE. Dorsal onlay urethroplasty
using buccal mucosal graft and vaginal wall graft
for female urethral stricture-Outcome of two-
institution study. Ind J Urol 2022;38(2):140-145.
Nagabhairava MK, Khattar N, Tripathi MC,
Manasa T. Defining the “ Cutoff” on the Urethral
Caliber in Diagnosing a Female Urethral Stricture.
Cureus 2024;16(4).

Pang KH, Chapple CR, Chatters R, Downey AP,
Harding CK, Hind D, et al. A systematic review
and meta-analysis of adjuncts to minimally
invasive treatment of urethral stricture in men. Eur
Urol 2021;80(4):467-479.

Madec FX, Marcdli F, Neuwville P, Foure M,
Baudry A, Morel-Journdl N, et al. Urethral

15.

16.

17.

18.

19.

strictures—General aspects. Definition, anatomy of
the urethra and its clinical application in stenosis,
epidemiology, etiology, and principles of urethral
reconstruction. The French J Urol 2024;34(11):
102720.

Newman DK. Intermittent Self-Catheterization
Patient Education Checklist. Urologic Nursing
2021;41(2).

Gray M, Wasner M, Nichols T. Nursing practice
related to intermittent catheterization: A cross-
sectional survey. J Wound Ostomy Continence
Nursing 2019;46(5):418-423.

Ullah N, Nawaz J, Shoaib M, Khan A, Ud Din N.
Fareed T. Effectiveness of clean intermittent self-
catheterization in patients with recurrent urethral
stricture post visual internal urethrotomy. J
Rawalpindi Med Coll 2023;27(1).

Khan RA, Ullah A, Hag F, Rahman A, Durrani SN,
Khan MK. Role of clean intermittent self
catheterisation (CISC) in the prevention of
recurrent urethral strictures after internal optical
urethrotomy. J Ayub Med Coll Abbottabad
2011;23(2):22-25.

Kumar V, Dharwadkar S, Doshi C, BattaA. Role
of intermittent self-catheterization in prevention of
recurrence of stricture urethra following visua
internal urethrotomy: a prospective single centre
study. Int Surg J2019;6(4):1093-1096.



Med. Forum, Vol. 37, No. 3 48

orignd Artide] - Tha K nowledge and Awar eness
about the Effect of Narguile Smoking on
Male Reproductive Health and Fertility

among College Students at University of Karbala
Ali Ibrahim Rahim Al-Dulaimi!, Muhjah Falah Hassan? and Ali M. Kadim Al-Tuma®

ABSTRACT

Objective: This study evaluates medical students’ knowledge and awareness about narguile (hooka or shisha)
smoking effects on male reproductive health.

Study Design: Descriptive cross-sectional study

Place and Duration of Study: This study was conducted at the General Medicine, Dentistry, and Pharmacy
Colleges at University of Kerbalafrom 1% March 2025 to 1% November 2025.

Methods: A descriptive cross-sectional survey and included 102 male students. The smoking behaviors, knowledge
of fertility risks and perceptions of awareness campaigns were assessed.

Results: 56.9% of included students were smokers and 27.5% were cigarette smokers. 76.5% of students were
aware of hookah effect on male fertility. Only 52% were aware of its' effect on reproductive hormones, and 57.8%
knew that it would affect sperm quality. The peer factor had influenced 40.2% of the smokers, and 87.3%
recommended awareness campaigns more; only 17.6% had consulted health care professionals.

Conclusion: As a sizeable number of students knew that hookah smoking reduces male fertility, however, the
knowledge gap is considerably high with respect to its' specific effect on male hormones and sperm quality. The
high number of smokers among students and the peer pressure, as well as the belief that smoking hookah is safe,
show the necessity of health education programs and smoking cessation programs at universities.

Key Wards: Awareness, Knowledge, Male fertility, Semen parameters, Repraductive function
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INTRODUCTION

Unlike cigarette smoking, that provides direct tobacco
combustion, narguile smoking provides an indirect
tobacco heating by burning charcoal and smoke
filtration by the water before inhalation by the smoker.!
Despite the widespread, but incorrect idea that water
filtration eliminates the emitted toxic components
within smoke, evidences suggest that it does very
little to remove some toxic chemicals; nicotine, carbon
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monoxide (CO) in addition
compounds.?

Aswell as, charcoal itself provides other toxicants;
heavy metals and polycyclic aromatic hydrocarbons
(PAHs)2 Narguile smoking was firstly performed in
groups, using a single pipe with family members,
friends or guests, as a measure of social connectedness.*
Over the years, the narguile culture and practice
changed to be popular outside its' original places. In the
past few decades, narguile smoking becomes a global
revival and being used in particular among young adults
and university students. The increasing popularity
among them is largely attributed to the peer influence
and social nature.>® Several studies exhibit that the
prevalent use of narguile among university studentsis
usually for recreational purposes.’8

A common misunderstanding about narguile among
university studentsis that the waterpipe smoking isless
harmful in comparison to cigarette smoking.®
Flavored tobacco products such as fruity varieties and
mint-based mixes minimize the smoke intensity and
suggesting theillusion that it is less harm to health.!
An important factor in both initiation and maintenance
of narguile smoking is peer pressure especially first
time nargulie smokers who are encouraged by friends
due to socia acceptability within peer groups.'?

to carcinogenous
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Moreover, the wide spread pictures and videos of
narguile smoking in social media sites made it more
popular, young people's trendy hookah lounges and
clouds of flavored smoke, give the impression of
sophistication and relaxation which made it more
attractive to students.'® The prevalence and habits of
narguile smoking differ markedly between the sexes.
Research indicates it is more common among male
students than females. Smoking among males is more
acceptable socially in several Middle Eastern societies,
while female smoking in public is more likely to be
stigmatized. However, recent studies indicate that
narguile smoking is started to be also popular among
young age females, especially those who live in urban
areas at which social restrictions become laxer.*
Emerging researches exhibited that narguile smoking
has a significant impact on male reproductive health.
Multiple mechanisms have been involved; increased
oxidative stress, hormonal imbalances and impaired
semen parameters.’® A study showed that narguile
smokers exhibited a 30% reduction in total sperm
number with a significant decrease in the number of
progressively motile sperm.'® Together, they exhibit
higher levels of sperms with fragmented DNA and
damaged chromatin, which is usually leads to decrease
male fertility and increasing the risk of miscarriage
among their female partners.t’

This cumulative effect (oxidative stress, hormonal
imbalances, and impaired semen parameters) put
narguile smokers at a higher risk of long term sub-
fertility problems. Additionally, heavy metals exposure
(lead and cadmium) may lead to genetic mutationsin
sperm  which potentialy affects their future
offsprings.*®

Together, chronic exposure to carcinogenous
compounds within smoke among nargiule smokers are
linked with increased rates of prostatic carcinoma and
penile cancers. In addition to their toxic effects,
nicotine and carbon monoxide also increase the
susceptibility to male genital tract and accessory glands
infections (urethritis, epididymitisand progtitis). As
well as to sub-fertility, the reduced serum testosterone
levels, changes in seminal fluid parameters and poor
sperm quality (sperm viability and fertilizing potential)
as a result of smoking can predispose to chronic
inflammatory diseases of reproductive system.%% So,
due to the wide spread use of narguile in university
students and the recognizable adverse effects on male
reproductive function and fertility potentials, this study
is designed to assess male students in some medical
colleges' knowledge and awareness about its' possible
adverse effects on male reproductive function.

METHODS

A descriptive cross-sectional survey was conducted at
Genera Medicine, Dentistry, and Pharmacy Colleges at
University of Karbaa from 1st March 2025 to

1% November 2025 vide letter No. 24-90 dated 5-2-
2025. A total of 102 male students from some colleges
in Karbala University, from different grades from 1st
year to 5th/6th year were included. These faculties were
selected because of that their students receive exposure
to health-related education that may affect their
knowledge and awareness of smoking-related risks. The
primary data collection tool was a structured
questionnaire, which was carefully designed to assess
different dimensions of students' awareness regarding
the effects of narguile smoking on male fertility.
Demographic information; age, academic level, marital
status, and residence; Smoking status, preferred
smoking method (cigarettes, hookah, electronic
hookah), frequency of smoking, duration of smoking,
and experience with peer pressure. Knowledge of how
smoking affects male hormones, fertility, and
reproductive health and opinions on whether smoking
influences fertility, increases the risk of feta
miscarriage, or contributes to birth defects. Awareness
of studies on the topic and whether participants had
ever consulted a hedthcare professional regarding
smoking’s reproductive health effects were recorded.
The data was entered and analyzed through SPSS-25.

RESULTS

The magjority of participants were from college of
general medicine (60.8%), with the largest academic
representation from sixth-year students (30.4%). A
significant proportion (91.2%) was single, and 57.8%
resided outside Karbala (Table 1). About 56.9% were
smokers, while 43.1% were non-smokers. Among those
who smoked, the preferred smoking methods were
cigarettes (27.5%), followed by hookah (16.7%) and
electronic hookah (12.7%), about peer pressure to
smoke hookah, 40.2% of respondents admitted they had
felt pressured, while 59.8% reported no such
experience. Regarding the duration of smoking, most
respondents had been smoking for more than five years
(17.6%), while 43.1% were non-smokers (Table 2).

A total of 67.6% (n=69) of participants reported that
they had previously tried smoking hookah, whereas
32.4% (n=33) indicated that they had never tried it.
About 52.0% (n=53) indicated they do not smoke
hookah at all. The remaining 48.0% engage in hookah
smoking with varying frequency: 13.7% (n=14) smoke
sometimes, another 13.7% (n=14) randomly, and 9.8%
(n=10) reported daily use (once a day). Other less
frequent patterns included once a week (5.9%), three
times a day (5.9%), and twice aday (2.9%) [Table 3].
When asked whether they knew that hookah smoking
could affect male fertility, 76.5% answered yes, while
23.5% were unaware of this risk. While most students
acknowledged the fertility risks, a significant minority
(23.5%) lacked awareness of thisissue (Table 4).

About 60.8% of participants believed that smoking
increases the risk of having children with birth defects,
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while 39.2% did not recognize this risk. 70.6%
acknowledged that smoking affects male sexual
function, but 29.4% remaned unaware, 52.0%
understood that smoking affects male hormone levels,
yet 48.0% were unaware (Table 5).

Table No. 1. Demographic characteristics of
participants
Variable | No. | %
Academic level
First Y ear 1 1.0
Second Y ear 10 9.8
Third Y ear 15 14.7
Fourth Y ear 19 18.6
Fifth Year 26 25.5
Sixth Y ear 31 30.4
Department
General Medicine 62 60.8
Dentistry 27 26.5
Pharmacy 13 12.7
Residence
Karbala 43 42.2
Other Cities 59 57.8
Marital Status
Single 93 91.2
Married 9 8.8
Agegroup (years)
19-20 19
22-23 47
24-26 36

Table No. 2: Smoking status, methods, peer pressure
and smoking duration

Smoking variables | No. | % |
Areyou smoker?

Yes 58 56.9
No 44 43.1
Smoking methods

Cigarettes 28 27.5
Hookah 17 16.7
Electronic Hookah 13 12.7
Felt Peer Pressureto Smoke?

Yes 41 40.2%
No 61 59.8%
Duration of Smoking (years)

<1 7 6.9
1 3 29
2 3 29
3 10 9.8
4 4 3.9
5 13 12.7
>5 18 17.6

About 87.3% of participants agreed that more public
awareness campaigns are needed to highlight the health
risks of hookah smoking. Only 17.6% had ever
discussed hookah smoking’s effects on fertility with a
healthcare professional, while the students' awareness
of the presence of chemicals and toxins in hookah
smoke and their potential effects on reproductive
health. Among the 102 respondents, 70.6% (n=72)
answered Yes, indicating awareness of the harmful
substances in hookah smoke, while 29.4% (n=30)
reported no awareness (Table 6).

Table No. 3: History, experience and frequency of
hookah smoking

Variable | No. | %
Did you ever try smoking hookah befor e?

Yes 69 67.6
No 33 324
How often do you smoke hookah? Sometimes

| do not smoke 53 52.0
Sometimes 14 13.7
Randomly 14 13.7
Once aday 10 9.8
Once aweek 6 5.9
Three times a day 6 5.9
Twice aday 3 2.9

Table No. 4. Knowledge and awar eness of hookah
smoking's effect on malefertility

Variable | No. | % |
Does hookah smoking affect malefertility?

Yes 78 76.5
No 24 235

Do you know that hookah smoking may cause
infertility (difficulty conceiving) after marriage?
Yes 65 63.7
No 37 36.3
Do you know that hookah smoking can reduce
semen parametersand sperm quality?

Yes 59 57.8

No 43 42.2
TableNo. 5: Perceptions of health risks

Variable | No. | %

Do you think smoking increasestherisk of having
children with birth defects?

Yes 62 60.8
No 40 39.2
Do you think smoking affects male sexual
function?

Yes 72 70.6
No 30 294
Do you think smoking impacts male hor mones?

Yes 53 52.0

No 49 48.0
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Table No. 6: Public awareness and healthcare
discussions

Variable | No. | %
Do you think mor e public awar eness campaigns
are needed?

Yes 89 87.3
No 13 12.7
Have you discussed hookah smoking’s effects on
fertility with a healthcar e professional ?
Yes 18 17.6
No 84 82.4
Are you aware of the chemicals and toxins
present in hookah smoke and their potential
impact on reproductive health?

Yes 72 70.6
No 30 29.4
DISCUSSION

This study showed that 56.9% of students were smokers
and 43.1% were non-smokers. Among them, the
predominant smoking method was cigarette smoking
(27.5%), followed by hookah (16.7%) and electronic
hookah (12.7%) These indicators imply that, despite not
being their first option to consume tobacco, university
students still favor hookah smoking as a huge
component of consumption. This finding is consistent
with prior research which suggests young adult use of
hookah is common due to its perceived socia
acceptability and perceived lower heath risk in
comparison to cigarettes® In contrast, scientific
evidence suggeststhat hookah smoke also contains
nicotine, carbon monoxide, heavy metals, and
carcinogenic substances, which may have severe long-
teem  health  effects, including  reproductive
impairment.?

Another critical finding was the influence of peer
pressure on smoking habits. A substantial 40.2% of
students reported experiencing peer pressure to smoke
hookah, which highlights the social nature of hookah
smoking. Previous studies have confirmed that social
gatherings and cultural acceptance contribute to the
increasing prevalence of hookah smoking among
university students.? This underscores the need for
targeted awareness campaigns addressing peer
influence and educating students on the actual risks
associated with hookah smoking.

One challenge identified in this analysisis the lack of
information on the impact of hookah smoking on
reproductive health. The vast majority (76.5%) of
students felt that hookah smoking has an impact on
male fertility, yet a concerning 23.5% of students were
unaware of that risk. 48.0% of students were unaware
that smoking affects the male hormones, while 42.2%
were unaware of its potential to reduce sperm quality.
Thisis alarming since scientific studies prove that
hookah smoking is associated with reduced testosterone

levels, reduced sperm motility, increased DNA
fragmentation, and oxidative stress, al of which
contribute to male infertility.2*

Such a knowledge gap in current study is alarming,
especially in light of the expected higher level of
awareness of medical and health sciences students.
Studies conducted among university students in Saudi
Arabia, Iran and Irag has shown similar observations®,
where the low levels of awareness were due to
misconceptions among participants that hookah
smoking is less harmful than cigarettes. Overall, these
results reveal an urgent need for educational
interventions at the university level to correct
misconceptions and provide accurate information to
students regarding risks related to smoking and
reproductive health.

Most of the participants (87.3%) agreed that thereisa
need for the public awareness about the health hazards
of hookah smoking. The high level of agreement
suggests students acknowledge the importance of health
education but may not be receiving adequate
information via existing university offerings. The
absence of awareness workshops may suggest why only
17.6% of students ever discussed the effects of hookah
smoking on fertility with a healthcare provider. |
believe that the lack of engagement with medical
professionals indicates  either that  student’'s
underestimate the risks or that they are not proactively
trying to learn about the long-term consequences of
smoking. Based on research, public health professionals
have been able to demonstrate through university-
based awareness campaigns and smoking cessation
programs that these guided programs can lessen indices
of smoking prevalence, while improving genera
knowledge as to detrimental effects of smoking.?
Based on the findings of this study, universities should
conduct educational  workshops, invite heath
professionals to give guest lectures, and host social
media campaigns to offer sex education and encourage
healthier lifestyle choices.

This study has important public health implications.
Prevalence of smoking among studentsin Moldovais
high and awareness about its reproductive risks is low;
therefore, stronger tobacco control policies and targeted
education initiatives are needed. Our solution is for
universities to offer compulsory health education
classes targeted at smoking reproductive repercussions.
We aso need to provide counselling services for
students willing to quit smoking, while correcting
myths related with hookah smoking.

More representation of students from other universities
and majors should be included in future studies to better
understand smoking behavior and awareness and level
of interest in quitting. A longitudinal study would also
be helpful in assessing knowledge and smoking
practices over time, specificaly after awareness
programs are provided. Furthermore, qualitative
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research methods, including focus group discussions
and in-depth interviews, could give in-depth
understanding of the sociad and psychological
determinants that influence students' smoking practices.

CONCLUSION

As a sizeable number of students knew that hookah
smoking reduces male fertility, however, the knowledge
gap is considerably high with respect to its’ specific
effect on male hormones and sperm quality. The high
number of smokers among students and the peer
pressure, as well as the belief that smoking hookah is
safe, show the necessity of health education programs
and smoking cessation programs at universities. The
public health agenda should be addressing
misconceptions, increasing the engagement of students
with healthcare professionals and the need for tobacco
control measures. Long-term trends in awareness and
smoking behaviours should be explored in future
studies to provide insight into the impact of
interventions in reducing the health risks associated
with hookah smoking.
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ABSTRACT

Objective: To compare the perceived social support and psychosocial burden of patients with psoriatic arthritis,
osteoarthritis, and rheumatoid arthritis.

Study Design: Comparative Cross-Sectional Study

Place and Duration of Study: This study was conducted at the Department of Medicine, Madinah Teaching
Hospital / University Medical and Dental College, Faisalabad from January to June 2025.

Methods: Based on estimations from the World Health Organization calculator and corrected for non-response, 500
persons with psoriatic arthritis, osteoarthritis, or rheumatoid arthritis were included in the sample. Stratified random
sampling was used to choose the eligible participants. A standardized questionnaire that included sociodemographic
information, the Multidimensional Scale of Perceived Social Support, and the Depression Anxiety Stress Scale-21
was used to gather datain person. Tukey post-hoc tests, one-way analysis of variance, and descriptive statistics were
used in the Statistical Package for the Social Sciences version 26 analysis; p < 0.05 was deemed significant.

Results. PsA patients showed significantly higher levels of depression, anxiety, and stress (p<0.05) than RA and
OA patients, as well as the lowest scores of MSPSS.

Conclusion: The findings highlight the significant psychological burden experienced by PsA patients as well asthe
significance of patient education, mental health screening, and a multidisciplinary approach in rheumatology

therapy.
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INTRODUCTION

Chronic rheumatic disorders can affect every part of the
body and have a mgjor financial and emotional impact
on patients as well as healthcare systems worldwide.
Rheumatoid arthritis, osteoarthritis, and psoriatic
arthritis are among the most prevalent of them,
affecting a significant portion of the world's population.
The Global Burden of Disease 2021 report states that
rheumatoid arthritis alone accounts for 18.1 million
disability-adjusted life years, making bone and joint
illnesses one of the main causes of disability. Over 528
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million people worldwide suffer with osteoarthritis,
which isamajor cause of pain, limited mobility, and a
lower quality of life, especially for older persons’*.
Although psoriatic arthritis affects only 0.1% to 1% of
the world's population, its burden is increased by the
fact that it is often ignored or detected too late>®.

Due to population growth, longer life expectancies, and
changes in lifestyle brought on by urbanization,
arthritis-related illnesses are becoming increasingly
prevalent in nations like Pakistan. As per loca
estimates, 0.5% to 1% of people have rheumatoid-
arthritis, 12% to 20% of people more than 40 years of
age have osteoarthritis, and 20- 30% of persons with
psoriasis may develop psoriatic-arthritis™®. Although
these diseases cause stiffness, pain and incapacity, they
have far-reaching outcomes. In addition to, having
difficulty with social interactions and reducing
independence in daily activities, arthritis can cause
chronic stress in many patients. Anxiety and depression
are more common in people with arthritis than in the
general population, according to research, and up to
40% of rheumatoid arthritis patients may have
clinically severe depressive symptoms®. While psoriatic
arthritis can be particularly challenging as it affects the
joints as well as skin, commonly resulting in stigma,
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and emotional disturbances, osteo-arthritis may
contribute to social seperation as pain limits daily life
activities.

Support from friends, family, and the larger community
can be crucial in helping people manage the emotional
challenges that frequently accompany chronic disease,
adhere to treatment, and deal more successfully. It is
challenging to comprehend the similarities and
differences between rheumatoid arthritis, osteoarthritis,
and psoriatic arthritis because many prior research have
only looked at mental health in one type of arthritisat a
time. This emphasises the necessity of directly
comparing these illnesses in order to have a better
understanding of their emotional impact and the
patients' demands for social assistance!®*,

The study evaluated patients with psoriatic arthritis,
osteoarthritis, and rheumatoid arthritisin terms of social
support, depression, anxiety, and stress.

METHODS

After being approved by the Institutional Review Board
of University Medical and Dental College, Faisalabad
(Approval No. TUFFUMDC/DME/37/25), this study
was carried out at the rheumatology clinic of atertiary
care hospital from January to June 2025. Using a 95%
confidence level, 80% power, and a medium effect size
(Cohen'sf = 0.25), the sampl e size was calculated using
the World Health Organization sample size calculator
to compare mean scores among three groups. In order
to consider for probable non-response, the estimated
sample size of 450 patients was increased to 500.
Following informed consent, adults more than 18 years
of age who met the American College of
Rheumatology/EULAR criteriafor rheumatoid arthritis,
osteo-arthritis, or psoriatic-arthritis were added.
Patients with severe mental illness, other serious
autoimmune or systemic diseases, or factors that could
make it difficult for them to comprehend or respond to
the questionnaire were not included. A sampling
technique that guaranteed appropriate representation of
each disease group was used to choose the participants.
A standardised guestionnaire comprising
sociodemographic data, the Depression Anxiety Stress
Scale-21, and the Multidimensional Scale of Perceived
Social Support was used to gather the data.

Face-to-face interviews were done by qualified research
personnel in the participant's preferred language. 62.2%
participants were women, with mean age of 57.5+ 15.1
years. Using descriptive statistics, comparisons among
groups, and post-hoc testing, the SPSS version 26 was
used for data analysis. A p-value of < 0.05 was deemed
statistically significant.

RESULTS

The final results had 500 persons in total. Most of the
patients were between 45 & 65 years old, having mean
age of 57.5 + 15.1 years, and the majority of them were
women (62.2%). RA was the most common condition
identified, followed by osteo and psoriatic-arthritis,
which demonstrates what is commonly seen in routine
clinical settings (see Tablel).

When the 3 groups were evaluated, marked differences
were observed in emotional burden. Persons with
rheumatoid-arthritis and psoriatic-arthritis had the
highest mean ratings for stress and depression, whereas
those patients with osteo-arthritis had generally lower
values.

The differences among the 3 groups were statistically
significant, and further testing revealed PsA  had
significantly higher emotional burden than both RA and
OA patients (p < 0.05 for al comparisons). This
indicates that patients with psoriatic-arthritis may face
more mental distress, perhaps as a result of the
condition's combination of both joint and skin
involvement.

Table No.1: Participant’s Demographic features

Variable/Group N (%)
<35 91(18.2%)
<45 112 (22.4%)
<55 123(24.6%)
<65 117 (23.4%)

>=75 57 (11.4%)
Female 311 (62.2%)
Male 189 (37.8%)
RA 189 (37.8%)
OA 172 (34.4%)
PsA 87 (17.4%)

Magjority of the patients were between the ages of 45 &
65, and 62.2% of them were women. The most common
condition identified was RA, followed by PsA and OA.

Comparison of Psychosocial Burden Across Group
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Figure No.1: Psychosocial Burden Comparison by
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Distribution of Psychosocial Burden Across Groups
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Boxplotsindicate that PsA patients have higher median ratings for stress, anxiety, & depression than the RA and OA

patients.
Figure No.2: Boxplots of the DASS-21 Distribution

DISCUSSION

These results demonstrate that rheumatoid-arthritis,
osteo-arthritis, and psoriatic-arthritis all have variable
emotional burdens, patients with psoriatic-arthritis
seem to be most affected. Thisisin line with previous
research showing that people with psoriatic-arthritis
commonly experience more emotional difficulties,
maybe as a result of pain, and obvious skin involvement
that could lead to embarrassment and reduced social
confidence'>14.

The depression levels seen in rheumatoid-arthritis
patients are also consistent with previous studies that
reveal agreater prevalence of depressive featuresin this
population. The moderate emotional disturbance among
osteo-arthritis patients is consistent with earlier studies
demonstrating that persistent pain can significantly
affect mood and daily life functioning®®. The greater
stress ratings associated with psoriatic-arthritis are
particularly significant because they emphasise how
important it is to include mental health in normal care
for these individuals.

Higher levels of social support were linked to decreased
anxiety & depression ratings, which is another
important finding. This lends credence to the idea that
those who have support from friends & family members
may be better equipped to face emotiona
difficulties'®8, This study's comparison of rheumatoid-
arthritis, osteo-arthritis, and psoriatic-arthritisin the
same environment and with the same evaluation
protocolsis one of its key strengths. This made it easier
to find similarities and differences between these
illnesses.

Overdl, this study lends credence to the idea that
patients with these three types of arthritis have different
emotional challenges. Given the greater level of
discomfort shown in psoriatic-arthritis patients, mental
health screening ought to be aimportant component of
rheumatol ogy therapy rather as an optional extras. Care
plans that combine medical care & emotional support
may be beneficial for patients, especially those who
have both visible skin disease & joint involvement.

This study offers many advantages as well as few
drawbacks. The high sample size, which enhances the
validity of the results within the study context, is one of
its primary benefits. The use of reputable tools to
calculate social support, anxiety & depression is
another advantage. However, because the research
relied on self-reported questionnaire responses, some
people might have given socially acceptable answers or
underreported their emotions. Furthermore, because the
study was limited to a single centre, the results might
not be entirely applicable to other areas. In order to
ascertain whether emotional support interventions can
enhance long-term outcomes, future research should
follow patients over time and incorporate severa
locations.

CONCLUSION

The emotional burden of different forms of arthritis
varied significantly, according to this study. PsA
patients had the higher depression, anxiety & stress
levels and the lowest documented social support. RA
patients showed a moderate emotional challenges,
while OA patients generally reported lower levels.
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ABSTRACT

Objective: To compare the efficacy of intravenous dexmedetomidine and tramadol in controlling post-spina
shivering among obstetric patients undergoing lower segment caesarean section under spinal anesthesia.

Study Design: A randomized clinical trial study

Place and Duration of Study: This study was conducted at the Department of Anesthesia and Intensive Care,
Sheikh Zayed Medical College and Hospital, Rahim Y ar Khan, Pakistan, from August 2025 to January 2026.
Methods: A total of 142 pregnant women aged 18 to 60 years scheduled for lower segment caesarean section under
spinal anesthesia were enrolled and randomly allocated into two equal groups: dexmedetomidine group (n = 71) and
tramadol group (n = 71). Patients in the dexmedetomidine group received intravenous dexmedetomidine 0.5 g/kg,
while those in the tramadol group received intravenous tramadol 0.5 mg/kg prior to spina anesthesia.

Results: Baseline demographic and physiological characteristics were comparable between the two groups. The
incidence of post-spinal shivering was significantly lower in the dexmedetomidine group compared with the
tramadol group (16.9% vs 38.0%, p = 0.006). The onset of shivering occurred later in the dexmedetomidine group
(24.6 = 5.3 minutes) than in the tramadol group (18.2 £ 6.1 minutes, p < 0.001). Sedation scores were higher in
patients receiving dexmedetomidine (p = 0.001).

Conclusion: Intravenous dexmedetomidine demonstrated superior efficacy compared with tramadol in reducing the
incidence and severity of post-spinal shivering in obstetric patients undergoing caesarean section.

Key Words. Dexmedetomidine, Tramadol, Spinal Anesthesia, Cesarean Section, Postoperative Shivering
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INTRODUCTION The reported incidence of shivering during caesarean

delivery under spinal anesthesia ranges from 40% to
Spinal anesthesia is widely regarded as the preferred  80%?, while the median incidence in parturients has
anesthetic technique for lower segment caesarean  been estimated at approximately 52%?2. Shivering is
section (LSCS) because of its technical simplicity, rapid  defined as involuntary, repetitive skeletal muscle
onset, cost-effectiveness, and favorable maternal and  activity triggered by thermoregulatory mechanismsin
neonatal safety profilel. However, perioperative  response to perioperative hypothermia®. It is commonly
shivering remains one of the most frequent and  precipitated by redistribution of core heat to the
troublesome complications of neuraxial anesthesiain  periphery after sympathetic blockade, peripheral
obstetric practice. vasodilation, heat loss from exposure to a cool

operating environment, and loss of warm body fluids
during surgery?®.

The consequences of perioperative shivering extend
beyond discomfort alone. It increases oxygen
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Reviewed: February, 2026 severe shivering may also negatively affect maternal
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A range of pharmacological agents has been
investigated for prevention and control of post-spinal
shivering, including meperidine, tramadol, clonidine,
fentanyl, ketamine, ondansetron, and
dexmedetomidine®. Tramadol is a centraly acting
analgesic with anti-shivering properties mediated
through modulation of central thermoregulation,
inhibition of serotonin and norepinephrine reuptake,
and weak -opioid receptor agonism®°. In obstetric
patients, intravenous tramadol has shown effective
control of shivering and has been reported to achieve
faster shivering cessation than pethidine in some
studies'®. Dexmedetomidine, a highly selective 2 -
adrenergic receptor agonist, exerts anti-shivering effects
by suppressing central thermoregulatory control,
decreasing sympathetic outflow, and lowering the
shivering threshold without clinically significant
respiratory depression®!!. Its efficacy has been
demonstrated in both obstetric and non-obstetric
populations, and growing evidence suggests that it may
be superior to several conventional anti-shivering
agents'**2. Despite the high burden of caesarean
deliveries in Pakistan, locally relevant comparative
evidence regarding anti-shivering agents in obstetric
patients remains limited. A Pakistani randomized trial
demonstrated the clinical utility of dexmedetomidine as
an adjuvant during caesarean section?, while another
local study from Quetta highlighted the continuing
relevance of post-spinal shivering and compared
tramadol with ondansetron in caesarean patients®®.

METHODS

A randomized clinical trial was conducted in the
Department of Anesthesia and Intensive Care, Sheikh
Zayed Medical College and Hospital, Rahim Yar Khan,
Pakistan, over aperiod of six months from August 2025
to January 2026 after approval from the institutional
ethical review committee. Pregnant women scheduled
for lower segment cesarean section under spinal
anesthesia were enrolled after obtaining written
informed consent. The study compared the efficacy of
intravenous dexmedetomidine and tramadol for the
prevention of post-spinal anesthesia shivering in
obstetric patients. The sample size was calculated using
the WHO sample size calculator, and atotal of 142
patients were included and randomly allocated into two
equal groups using simple random sampling: Group D
(Dexmedetomidine, n=71) and Group T (Tramadol,
n=71).

Females aged between 18 and 60 years of age who had
a cesarean were eligible to be included. The patients
who were hypersensitive to opioids or bupivacaine,
cardiovascular  disease, hypertension, psychosis,
antepartum hemorrhage, cord prolapse, or fetal distress
were excluded. Preoperative demographic and clinical
datatook place. An 18-gauge intravenous cannula was
placed on admission to the operating room, and the

standard monitoring (electrocardiography, heart rate,
non-invasive blood pressure, oxygen saturation, and
temperature) was implemented.

Group D patients were using dexmedetomidine 0.5
g/kg in 10 mL normal saline, and Group T patients
were using tramadol 0.5 mg/kg in 10 mL of normal
saline. The study medication was as an intravenous
infusion during 10 minutes just before spina
anesthesia. All patients were given warmed lactated
Ringer solution at the ratio of 10 mL/kg during 30
minutes before anesthesia. The spinal anesthesia was
done at L3-L4 or L4-L5 between 25-gauge Quincke
needle containing 2.8 mL (14 mg) of 0.5% hyperbaric
bupivacaine. The intraoperative monitoring comprised
of heart rate, blood pressure, mean arterial pressure,
oxygen saturation, and temperature at baseline and
every five minutes.

A four-point scale of shivering (0-4) was used with a
grade of O representing no shivering and 4 representing
generalized shivering. The Ramsay sedation scale was
used to determine sedation. In case of grade 3 or 4
shivering 15 minutes after the drug administration,
rescue treatment was performed with intravenous
pethidine 25mg. Unfavorable events such as
hypotension, bradycardia, nausea, vomiting, and
hallucinations were noted and handled following the
usua procedures.

Data were analyzed using SPSS version 20. Continuous
variables were presented as mean + standard deviation,
while categorical variables were expressed as
frequencies and percentages. Comparisons between the
two groups were performed using analysis of variance
(ANOVA) for continuous variables and the chi-square
test for categorical variables. A p-value of less than
0.05 was considered statistically significant.

RESULTS

The mean age of the overall study population was 29.4
+ 4.8 years (range 19-39 years). Patientsin Group D
had a mean age of 29.1 £+ 4.7 years while those in
Group T had a mean age of 29.7 + 4.9 years, with no
statistically significant difference between groups
(p=0.48). Most patients were between 26 and 35 years
of age.

Baseline hemodynamic  parameters were aso
comparable between both groups before spina
anesthesia. The mean baseline mean arterial pressure
(MAP), heart rate, and oxygen saturation showed no
statistically significant difference between groups.

The incidence of post-spinal shivering was significantly
lower in the dexmedetomidine group compared with the
tramadol group. Shivering occurred in 12 patients
(16.9%) in Group D compared with 27 patients (38.0%)
in Group T, showing a statisticaly significant
difference (p=0.006).
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The mean time to onset of shivering was longer in the
dexmedetomidine group compared with the tramadol
group. Patients in Group D experienced shivering at a
mean time of 24.6 + 5.3 minutes, while Group T
developed shivering earlier at 18.2 + 6.1 minutes,
which was statistically significant (p<0.001).

TableNo.4: Timeto onset of shivering

Variable Group D | Group T | p-value
(n=71) (n=71)

Time to | 246+53 | 182+6.1 <0.001

shivering

(minutes)

Mean £ SD

The dexmedetomidine group recorded higher scores on
the sedation scale, which isindicative of the established
sedative quality of the medication. The majority of
patientsin Group D reported a Ramsay sedation of 2-3,
which is asign of calm and cooperative sedation, but
the patients in the tramadol group tended to be
completely awake.

TableNo.5: Ramsay sedation scoredistribution

Table No.lL: Demographic and  baseline
characteristics of the study population (n=142
Variable Group D | Group T | p-
(Dexmedeto- | (Tramadol) | value
midine) n=71 | n=71
Age (years) | 29.1+ 4.7 29.7+49 0.48
Mean + SD
Age Group
(years)
18-25 18 (25.4%) 16 (22.5%)
26-30 29 (40.8%) 31 (43.7%)
31-35 17 (23.9%) 18 (25.4%)
>35 7 (9.9%) 6 (8.4%) 0.89
Gestational | 38.2+ 1.1 384+1.0 0.31
Age(weeks)
Mean + SD
Duration of | 54.7+ 9.3 56.1+ 8.9 0.37
Surgery
(min) Mean
+ SD
Parity
Nulliparous | 19 (26.8%) 21 (29.6%)
Primiparous | 20 (28.2%) 18 (25.4%)
Multiparous | 32 (45.0%) 32 (45.0%) 0.92

Table No.2: Baseline physiological parameters of

patients

Parameter Group D | Group T | p-
(n=71) (n=71) value
Mean+ SD | Mean+ SD

Mean Arterial | 91.3+ 7.2 921+6.9 | 053

Pressure

(mmHg)

Pulse Rate | 886+9.1 89.8+87 | 044

(bpm)

SpO, (%) 984+1.1 982+12 | 0.37

Tympanic 36.7+0.3 36.8+03 | 0.28

Temperature

(§®)

Room 241 +0.6 240+0.7 | 0.61

Temperature

(§®)

TableNo.3: Incidence and severity of shivering

Variable Group D | Group T | p-
(n=71) (n=71) value

Shivering 12 (16.9%) | 27(38.0%) | 0.006

present

Shivering 59 (83.1%) | 44(62.0%)

absent

Severity  of

Shivering

Grade 1 5 (7.0%) 7 (9.9%)

Grade 2 4 (5.6%) 9 (12.7%)

Grade 3 2 (2.8%) 7 (9.9%)

Grade 4 1(1.4%) 4 (5.6%) 0.03

Sedation | Group D | Group T | p-

Score (n=71) (n=71) value

Score 1 14 (19.7%) 39 (54.9%)

Score2 | 33(46.5%) 23 (32.4%)

Score 3 18 (25.4%) 7 (9.9%)

Score4 | 6(8.4%) 2 (2.8%) 0.001
DISCUSSION

The demographic profile of the study population was
widely similar to other studies of obstetric anesthesia
that were previously published. The average age of 29.4
+/- 4.8 years was also similar to the population of
parturients in the study by Yaakop et a, which
investigated women undergoing a caesarean section
under spinal anesthesia with an average age of 30.2 +/-
5.2 years (10). In our study, the internal validity of the
comparative results is supported by the similarity in
baseline hemodynamics of the two groups of treatment.
The frequency of post-spinal shivering in our cohort
was 27.5 percent compared to 40-80 percent of
incidence described in the literature®'4. But, published
obstetric data indicate that shivering is frequent during
caesarean section, with the rates ranging about 50 in
most institutions®!*, The relatively lower rate in our
research could be due to the differences in the
ingtitutional ~ temperature  control,  intraoperative
warming, patient factors, or local anesthesia. We find
that dexmedetomidine was more effective than
tramadol in the control of post-spinal shivering, most
episodes of shivering were mild in nature in the
dexmedetomidine group, and the incidence of shivering
issignificantly lower in Group D than in Group T
(16.9% vs 38.0% p=0.006). The meta-analysis of Wang
et al. findings is in agreement with these findings as
these resultsindicated that dexmedetomidine had a
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much higher effective rate of shivering control and
shorter time to shivering cessation than tramadol in
randomized controlled trials'®. Better prevention of
intraoperative shivering was also reported by Kumar
and Ammu in patients under surgery under
subarachnoid blockade by dexmedetomidine as
compared to tramadol®. On the same note,
Venkatraman et al. discovered that dexmedetomidine
was more effective at providing speed in shivering
control and reducing recurrence compared to
tramadol*’. All these studies added up to support the
higher anti-shivering efficacy of dexmedetomidine that
we found in our patients. The fact that shivering in the
dexmedetomidine group was greatly delayed also
indicates that a stronger prophylactic thermoregulatory
effect was likely to be present. According to Zhang,
dexmedetomidine pretreatment decreased the rate of
shivering during caesarean section and augmented the
anti-shivering impact of tramadol when administered as
having rescue treatment®®, Jayaraj et al. also reported
that tramadol is also a successful prophylaxis agent in
caesarean surgery under spinal anesthesia’. Moreover,
Mades et al. also have reported successful shivering and
constant hemodynamic conditions using tramadol in
patients under spinal anesthesia®. Such results point to
the fact that tramadol can still be used as an option in
the case where dexmedetomidine is not either available
or contraindicated. The increased scores in Ramsay
sedation scale in dexmedetomidine group arein line
with its pharmacological characteristics of an alpha 2
adrenergic agonist. According to Wang et a.,
dexmedetomidine sedation was much more frequent
than tramadol . Kawsar et al. also reported a better
sedation score of patients undergoing dexmedetomidine
in order to prevent the occurrence of post-spinal
shivering®. Sedation in our study was not excessivein
any way and no patient became excessively or
unarousable. The mgjority of the patients were peaceful
and cooperative which can be a better experience
during spinal anesthesia. Observation of the increased
rate of nausea and vomiting in the tramadol group is
congruent with the earlier published results. According
to Wang et al., dexmedetomidine showed significantly
reduced cases of nausea and vomiting as opposed to
tramadol®®>. Yu e a. aso noted decreased
gastrointestinal adverse effects using dexmedetomidine
in patients undergoing caesarean section®. These results
were in favor of dexmedetomidine with regards to its
gastrointestinal tolerance profile. The incidence of
bradycardia was higher in the dexmedetomidine group
though this was not significant. Thisfindingisin line
with the meta-analysis carried out by Wang et al. which
indicated that dexmedetomidine had a higher risk of
causing bradycardia'®. Patel and Halvadia also found
that dexmedetomidine was an effective control of
intraoperative shivering but hemodynamic monitoring
was necessary®®. Thus, dexmedetomidine seems to be

an excellent candidate in controlling shivering, but
clinicians are to be aware of possible cardiovascular
CoNsequences.

CONCLUSION

A single intravenous dose of dexmedetomidine seems
to be more effective than tramadol to decrease the
incidence and severity of post-spinal shivering among
patients undergoing cesarean section with acceptable
safety and sedation profiles. Its application can help to
enhance intraoperative comfort and perioperative in
obstetric anesthesia.
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ABSTRACT

Objective: To compare the length of hospital, stay in patients undergoing cemented total hip arthroplasty who were
mobilized on the day of surgery versus those mobilized on the first postoperative day.

Study Design: Randomized controlled trial study

Place and Duration of Study: This study was conducted at the Department of Orthopedic Surgery, Unit I, King
Edward Medical University/Mayo Hospital, Lahore, Pakistan, from January 2025 to June 2025.

Methods: A total of 180 patients aged 40—70 years undergoing cemented total hip arthroplasty were randomly
allocated into two groups (n=90 each). Group A patients were mobilized on the day of surgery, while Group B
patients were mobilized on the first postoperative day. Hospital stay was recorded in hours from surgery to
discharge. Data were analyzed using SPSS version 21, and an independent sampl e t-test was applied.

Results: The mean age was 56.36+8.27 years in the early mobilization group and 55.49+9.17 years in the control
group, with females constituting 63.9% of participants. The overall mean hospital stay was 64.52 + 9.43 hours.
Patients mobilized on the day of surgery had a significantly shorter hospital stay (60.82+7.61 hours) compared with
the control group (68.21+9.65 hours) (p=0.001).

Conclusion: Day-of-surgery mobilization after cemented total hip arthroplasty significantly reduces hospital length
of stay compared with conventional postoperative mobilization.

Key Words: Total hip arthroplasty, Early mobilization, Hospital stay, Rehabilitation

Citation of articlee Hameed A, Haider SI, Hafeez Z, Ziad M, Azmat R, Ammad A. Comparison of Hospital
Stay Length with Day-Of-Surgery Mobilization Versus Control after Cemented Total Hip Arthroplasty. Med
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INTRODUCTION The prevalence of THA in the world has been on the
rise in the past ten years by a wide margin because of
One of the most successful and widely practiced  aging societies and the continued growth of hip
orthopedic surgeries globaly is the total hip  osteoarthritis'. Among fixation methods, cemented
arthroplasty (THA), which offers significant benefitsin ~ THA is common, especially in older patients with
pain relief, mobility, and overall quality of life to osteoporotic bone, where cemented femoral stems
patients with advanced hip disease™? The THA, which  provide reliable fixation with a reduced incidence of
has been dubbed the operation of the century, has  periprosthetic fracture compared with cementless
shown better functional results than non-surgical  implants®®.
management®. Hospital length of stay (LOS) is a valuable outcome
© Serior Redi " : that influences healthcare costs and patient recovery
egistrar / Consultant®, Department of Orthopedic oo THAT8  One of the major elements of the
Surgery, Unit 1, King Edward Medical University/Mayo .
Hospital, L ahore. enhanced recovery afth surgery (ERAS) pathwaysis
early mobilization, and it has been suggested that early
Correspondence: Dr. Adedd Hameed, Senior Registrar, ~ mobilization after surgery can reduce length of stay

Department of Orthopedic Surgery, Unit 1, King Edward  without increasing complications’®, Quick
Medical University/Mayo Hospital, Lahore. rehabilitation programs that begin with mobilization
Contact No: 03216800900 immediately after surgery have been associated with
Email: adeelxp@gmail.com significant decreases in LOS and functional recovery
Received: September, 2025 outcomes’. A modest yet statisticaly significant
Reviewed: October-November, 2025 reduction in hospital stay has also been attributed to
Accepted: December, 2025 early physiotherapy intervention, which is consistent

with the clinical and economic advantages of day-of-
surgery (DOS) mobilization strategies'®.
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Although it has been well-proven in several countries
for early mobilization following THA, it has not been
widely practiced in Pakistan. The Pakistani healthcare
system is based on the lack of resources, such as
hospital beds, and the high number of patients, which is
why  long-term  hospitalization is  especially
problematic?1t,

Because most healthcare expenses are borne directly by
patients and their families, reducing inpatient staysis
clinicaly and  economicaly important  (6).
Demonstrating the effectiveness of DOS mobilization
in reducing LOS after cemented THA may therefore
contribute to improved perioperative care pathways and
more efficient resource utilization in Pakistani
hospitals. Thus, this study aimed to compare the length
of hospital stay among patients undergoing cemented
total hip arthroplasty who were mobilized on the day of
surgery with those mobilized on the first
postoperative day.

METHODS

This randomized controlled trial was conducted in the
Department of Orthopedic Surgery, Unit |, at Mayo
Hospital, Lahore, over six months, from January 2025
to June 2025. A total of 180 patients aged 40—70 years,
of either gender, undergoing cemented total hip
arthroplasty were enrolled using a non-probability,
consecutive sampling technique. Patients with open
fractures, comminuted fractures on radiography,
multiple fractures, bilateral hip involvement, delayed
presentation beyond 72 hours, or underlying metabolic
bone disorders such as osteoporosis, osteomalacia,
osteoarthritis, or rheumatoid arthritis were excluded
from the study. All participants provided written
informed consent before enrolling in the study, and
baseline demographic and clinical variables, such as
age, gender, body mass index (BMI), and side of
surgery, were collected using a structured data
collection form.

All the surgical procedures were conducted by the same
orthopedic surgeon in general anesthesia and regular
surgical procedures to allow uniformity. The transfer of
patients to the orthopedic ward was done to monitor
and provide overall care to the patients.

The participants were randomly allocated in two equal
groups through the lottery approach. Group A (early
mobilization group): patients were mobilized on the day
of surgery in case they are medicaly stable. The
mobilization of the Group B (control group) was started
on the first postoperative day as anormal postoperative
practice. The primary time-based outcome measure was
hospital stay, which was measured in hours of surgery
to discharge. Both parties were standardized on
discharge criteria which included clinical stability,
ambulation (assisted) and oral medication tolerance.
Data analysis and entry were done using Statistical
Package of Social Sciences (SPSS) version 21. The age,

BMI and number of hospital staysare quantitative
variables that were presented as standard deviations and
means. The categorical variables, including gender and
surgical side, were, on the contrary, expressed in
frequency and percentages. The independent samplest-
test was applied to test the difference of the mean
hospital stay of the two groups. Stratified analyses were
done to determine the effects of the possible
confounders, such as age, gender, BMI category, and
surgical side. The p-value of 0.05 was considered as
significant.

RESULTS

This randomized controlled trial enrolled 180 patients
undergoing cemented total hip arthroplasty (THA). The
average age of patientsin the early mobilization group
was 56.36+8.27, and the average age of the control
group was 55.49+9.17. The study was predominantly
female, with 63.9% of cases. The two groups showed a
similar distribution of body mass index (BMI) and
surgical side, indicating similar baseline characteristics.
(Table 1)

Table No.1: Baseline Demographic Characteristics
of the Study Population

Variable Early Control | Total
Mobilization | (n=90) (n=180)
(n=90)

Age (years), | 56.36 +8.27 | 5549 + | —

Mean £ SD 9.17

BMI 26.98+457 | 2698 + | —

(kg/m?3), 457

Mean + SD

Male, n (%) | 28 (31.1%) 37 65

(41.1%) | (36.1%)

Female, n | 62(68.9%) 53 115

(%) (58.9%) | (63.9%)

Left side | 51 (56.7%) 51 102

surgery, n (56.7%) | (56.7%)

(%)

Right side | 39 (43.3%) 39 78

surgery, n (43.3%) | (43.3%)

(%)

The mean total hospital stay was 64.52 hours, with a
standard deviation of 9.43 hours, across all participants
(48-84 hours). (Table 2)

TableNo. 2: Descriptive Statistics of Hospital Stay

Variable Value
Number of patients 180
Mean hospital stay (hours) 64.52
Standard deviation 9.43
Minimum stay (hours) 48
Maximum stay (hours) 84
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A comparison between the study groups demonstrated
that patients mobilized on the day of surgery had a
shorter hospital stay (60.82+7.61 hours) than those
mobilized after the first postoperative day (68.21+9.65
hours). The difference was statistically significant
(p=0.001). (Table 3)

Table No. 3: Comparison of Mean Hospital Stay
Between Study Groups

Variable Early Control p-
Mobilization | (n=90) value
(n=90)

Hospital 60.82+7.61 | 68.21+ 0.001

stays (hours), 9.65

Mean + SD

The further stratified analysis reveaded that early
mobilization was consistently associated with a shorter
hospital stay across subgroups of demographics and
clinical conditions, including age, gender, surgical side,
and body mass index. The decline in hospital stay was
statistically significant in the majority of the strata.
(Table 4)

Table No.4: Stratified Analysis of Hospital Stay
Between Study Groups

Stratifi- | Category | Early Control | p-
cation Mobilization | (Mean value
Variable (Mean+SD |+ SD
hours) hours)
Age 60years | 60.63+7.81 | 69.73 + | 0.001
9.54
>60years | 61.19+7.32 | 6532 + | 0.058
9.34
Gender Male 50.68+6.97 | 6841 + | 0.001
9.32
Female 61.34+7.88 | 68.08 + | 0.001
9.97
Surgical | Left 61.31+7.98 | 66.14 + | 0.008
Side 9.87
Right 60.18+7.14 | 7092 + | 0.001
8.76
BMI Normal 60.50+7.97 | 67.85 + | 0.002
10.35
Abnormal | 61.02+7.44 | 6843 + | 0.001
9.29
DISCUSSION

The current randomized controlled trial showed that
day-of-surgery (DOS) mobilization was more effective
than traditional mobilization procedures, with a reduced
hospital length of stay (60.82+7.61 hours vs.
68.21+9.65 hours; p=0.001). The obtained results are
consistent with the growing body of international
literature supporting early mobilization following joint
replacement surgery.

According to EImoghazy et al., sasme-day mobilization
and fast-track rehabilitation following THA

demonstrated a significant reduction in the LOS (4.5 vs.
7.8 days) and enhanced functiona outcomes?.
Likewise, Bristol discovered that patients who
ambulated in less than eight hours after surgery stayed
in the hospital much shorter in comparison to patients
who ambulated late®2. Y akkanti et al. further found that
postoperative mobilization on day O reduced LOS and
increased the number of home-discharge patients after
arthroplasty surgeries's.

Perioperative pathways based on ERAS place a high
priority on early mobilization. According to areport by
Wainwright and Immins, ERAS programs have helped
decrease LOS injoint replacement surgery without
increasing the risk of complications*. The ERAS
Society recommendation also reinforces the idea of
early mobilization as one of the primary interventions
that enhances overall recovery and minimizes the
negative physiological consequences associated with
long-term bed rest®®. Bontea et al. have also shown that
early mobilization significantly reduces LOS after
THAL

Other studies support the clinical advantages of early
postoperative ambulation. According to Stock et al.,
postoperative day-0 physiotherapy positively influenced
ambulation distance and reduced LOS?. Siletz et al.
found that delayed mobilization was a high-risk factor
for complications and increased hospital stay'’, and
Fisher et a. found that inability to ambulate
immediately after hip surgery was associated with
longer hospitalization and adverse outcomes'®.
Systematic reviews and cohort studies also support
these. Nursalam et al. found that shortened LOS was
the most reliable benefit of early mobilization in
postoperative lower-extremity surgery®®. In contrast,
Huang et al. found similar advantages for postoperative
recovery with early ambulation®. Another study by
Romano et al. revealed that fast-track protocols were
associated with remarkable increases in early
ambulation rates and shortened hospital stays following
joint replacement?t. According to Thwin et al., patients
who received physiotherapy within 24 hours of surgery
also had shorter LOS?.

The benefit of DOS mobilization was similar across
sex, BMI, and surgical-side subgroups in the present
study, suggesting the generaizability of the
intervention. Thisis consistent with the assessment by
Rodriguez et al., who found that age, sex, and BMI did
not significantly influence early discharge outcomes
following THAZ,

The research was carried out at a single tertiary care
center, with arelatively short follow-up, which may
limit the extent to which the results can be generalized.
Moreover, other postoperative outcomes, such as
complications, functional recovery, and long-term
patient satisfaction, were not considered.
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CONCLUSION

Day-of-surgery mobilization after cemented total hip
arthroplasty was associated with a significantly shorter
hospital stay compared with next-day mobilization,
suggesting that early ambulation may improve recovery

and hospital efficiency.
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ABSTRACT

Objective: To compare the outcomes of linagliptin plusinsulin versus insulin alone among patients with type |1
diabetes mellitus with chronic kidney disease.

Study Design: Randomized clinical trial study

Place and Duration of Study: This study was conducted at the Department of Medicine, Fauji Foundation
Hospital, Rawalpindi, Pakistan, from October 2025 to December 2025.

Methods: A total of 284 patients with type 11 diabetes mellitus and chronic kidney disease were included in the
study and randomly allocated into two equal groups. Group A received linagliptin 5 mg once daily in addition to
insulin therapy, while Group B received insulin therapy alone. Patients aged 18-75 years with eGFR between 1545
ml/min and HbA 1c >6.5% were enrolled. Baseline demographic and clinical parametersincluding age, gender, BMI,
duration of diabetes, CKD grade, HbA 1c, and urine protein-creatinine ratio (UPCR) were recorded. Patients were
followed for three months and post-treatment HbA 1¢c and UPCR were measured. Data were analyzed using SPSS
version 25. Independent sample t-test was applied to compare outcomes between the groups, with p 0.05
considered statistically significant.

Results: The mean age of the participants was 54.3 + 10.7 years, with 158 (55.6%) males and 126 (44.4%) females.
The mean BMI was 27.6 £ 4.2 kg/m2. After three months of treatment, the mean HbA 1c was significantly lower in
the linagliptin plus insulin group (7.2 + 0.6%) compared with the insulin-only group (7.6 £ 0.8%) (p = 0.001).
Similarly, renal outcomes measured through urine protein-creatinine ratio improved in the combination therapy
group (0.82 £ 0.14 mg/g) compared with the insulin-only group (0.91 + 0.16 mg/g) (p = 0.003). Stratified analysis
showed consistent improvement across different age groups and genders.

Conclusion: Linagliptin combined with insulin demonstrated significantly better glycaemic control and
improvement in proteinuria compared with insulin monotherapy in patients with type Il diabetes mellitus and
chronic kidney disease.

Key Words: Type |l diabetes mellitus, chronic kidney disease, linagliptin, insulin therapy, HbA 1c, proteinuria
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INTRODUCTION to be 451 million in 2017, and it is predicted to reach

693 million cases by 2045". Progressive dysfunction of
The type 2 diabetes mellitus (T2DM) isone of themost ~ the pancreatic beta-cell and insulin  resistance
crucial health care issues of this modern era, and the

characterise the disease, which requires
number of affected people in the world is approximated pharmacological intensification as time passes®. About

- — - 40 percent of patients who have T2DM have chronic
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kidney disease (CKD), and in the global population,
diabetes is the magjor cause of CKD and end-stage rena
disease (ESRD)34. T2DM patients with CKD are at a
significant risk of having cardiovascular events,
mortality rates, and poor quality of life®.

Dipeptidyl peptidase-4 (DPP-4) inhibitors are a newer
type of glucose-lowering agent which have become a
clinical therapeutic option especially in renal-impaired
patients®3. Uniqueness of Linagliptin is that, unlike
other DPP-4 inhibitors, it does not need an increase or
decrease of the dose when patients have any level of
renal impairment and thusit is particularly appropriate
with CKD population”®. The historic CARMELINA
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trial showed that to patients with T2DM at high
cardiovascular and renal risk, the addition of linagliptin
to usua care was cardiovascularly safe and
significantly decreased albuminuria development, but
made no hard difference to hard renal endpoints (5,9).
A meta-analysis affirmed that the combination of DPP-
4 inhibitors and insulin greatly minimized the levels of
HbA1c and insulin dose demands without raising the
rates of adverse events among T2DM and CKD
patients®.

Pakistan is disproportionately affected by T2DM and
South Asians, including Pakistanis, have earlier onset
of the disease, more glycaemic decline, and greater
diabetic complications than western populations!©®!t,
This notwithstanding, South Asians are ill less
represented in major clinical trials'’. Insulin is still the
most commonly used glucose-lowering agent in the
progressive CKD in the low and middle-income
countries like Pakistan because of financial limitations
and the inaccessibility of other newer drugs'?, although
monotherapy insulin has a high chance of causing
hypoglycaemiain the CKD environment*3. Linagliptin
as a supplement to insulin has a potentially safer and
more effective regimen®*. Thereis currently no local
evidence of linagliptin insulin co-therapy versusinsulin
therapy in Pakistani patients with T2DM and CKD, and
hence the context-specific study is necessary to support
clinical practice in such a high-risk group.

Therefore, the study was aimed to compare the efficacy
of linagliptin combined with insulin and insulin aonein
enhancing the glycaemic control and renal outcomes of
type |1 diabetes mellitus patients with chronic kidney
disease.

METHODS

The study was a randomized clinical trial done at the
Department of Medicine at Fauji Foundation Hospital
(FFH), Rawalpindi, Pakistan. The research was
conducted during three months between October of
2025 and December of 2025. The institutional research
ethics committee gave ethical approval prior to the
study and signed informed consent was given to all the
participants.

The WHO sample size calculator was used to compare
two population means taking a 5% level of significance
and 80% power of test to calculate the sample size.
According to the parameters that were previously
reported, there were 284 patients in total, 142 patients
per group. Non-probability consecutive sampling in the
outpatient of the medicine unit was used to select
patients. The study participants had to be diagnosed
with type Il diabetes mellitus on insulin therapy and
must have had chronic kidney disease with an estimated
glomerular filtration rate (eGFR) of 15 to 45 ml/min
calculated using the cockroft-gault formula and needed
to have aHbA1C above 6.5.

Patients who had used other oral antidiabetic agentsin
the past three months, those with temporary ischemic
attacks, heart attacks, or stroke, kidney transplantation,
urinary tract infection, liver failure, malignancy,
immunocompromised conditions or hypersensitivity to
linagliptin were not allowed. The patients that were lost
to follow-up also were not included in the analysis.
Following the enrollment process, demographic and
clinical information such as age, gender, body mass
index, duration of diabetes, duration of chronic kidney
disease, smoking status, CKD grade, baseline HbA1C
and baseline urine protein-creatinine ratio (UPCR) were
captured into a structured proforma. The lottery method
was used in assigning the participants into two groups
randomly. Group A was supplied with insulin therapy
plus 5 mg of linagliptin 1 time daily whereas Group B
was only given insulin therapy. The patients were
followed up over a period of three months and repeat
HbA1C and UPCR were determined in the end of
treatment to evaluate the level of glycemic control and
renal functioning.

The SPSS version 25 was used to analyze data
Quantitative variables were in form of mean and
standard deviation and categorical variable wasin form
of frequencies and percentages. The independent
sample t-test was used to compare the post-treatment
mean HbA1C and UPCR in both groups. Potential
confounders such as age, gender, BMI, CKD grade, and
duration of disease, were stratified. The p-value of 0.05
was taken to be statistically significant.

RESULTS

A total of 284 patients diagnosed with type Il diabetes
mellitus with chronic kidney disease were included in
the study. Patients were randomized into two equal
groups. Group A (Linagliptin plusinsulin) and Group B
(insulin only), with 142 patients in each group. The
overall mean age of the participants was 54.3 + 10.7
years. There were 158 (55.6%) males and 126 (44.4%)
females. The mean BMI was 27.6 + 4.2 kg/m2. The
mean duration of type Il diabetes mellituswas 8.4 + 3.1
years, while the mean duration of chronic kidney
disease was 3.6 = 1.5 years (Table 1).

Smoking status, CKD grade distribution, and diabetes
control status were also analyzed. Overall, 82 (28.9%)
patients were smokers. CKD stage 3 was the most
common stage observed in the study population.
Uncontrolled diabetes (baseline HbA1C 9%) was
present in 126 (44.4%) patients (Table 2).

Baseline biochemical parameters were comparable
between the two groups. The mean baseline HbA1C
was 8.9+ 1.2% in Group A and 8.8 + 1.1% in Group B.
Similarly, the mean baseline urine protein-creatinine
ratio (UPCR) was 0.95 + 0.18 mg/g in Group A and
0.96 £ 0.17 mg/g in Group B (Table 3).
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Table No. 1. Demographic and Basdine TableNo. 3: Baseline Laboratory Parameters
Characteristics of Study Population (n=284) Parameter | Group A | Group B | p-
Variable Group A | Group B | Total (Linagliptin  + | (Insulin value
(Linagliptin + | (Insulin Insulin) Only)
Insulin) Only) Baseline | 89+1.2 88+11 |[0.46
n=142 n=142 HbA 1C(%)
Age 53.9£10.5 4.7  £10543 £ Basdline | 0.95+0.18 096  +[058
(years), 10.9 10.7 UPCR 0.17
mean + SD (mg/g)
Male 79 (55.6%) 79 158
(55.6%) (55.6%) Table No. 4: Comparison of Post-Treatment
Female 63 (44.4%) 63 126 Outcomes Between Groups
(44.4%) (44.4%) Outcome Group A | Group B | p-
BMI 274+ 41 278+43 | 276 = (Linagliptin | (Insulin | value
(kg/m?), 4.2 + Insulin) Only)
mean + SD HbA1C after | 7.2+ 0.6 76+0.8 0.001
Duration of | 82+ 3.0 86+32 |84 = 3 months
T2DM 3.1 (%0)
(years), UPCR after | 0.82+ 0.14 0.91+0.16 | 0.003
mean + SD 3 months
Duration of | 35+ 1.4 37+16 |36 = (mg/g)
CKD 15 Stratification analysis was performed to evaluate the
(years), effect of age, gender, BMI, CKD gra(_je, and smokir)g
status on treatment outcomes. The improvement in
mean + SD HbA1C and UPCR remained consistently greater in the
Linagliptin plusinsulin group across most stratified
Table No. 2: Clinical Characteristics of Study  gubgroups, indicating that the observed treatment
Participants benefit was independent of baseline demographic and
Variable Group A | Group B | Total clinical characteristics (Table 5).
n=142 n=142 - .
- Table No. 5: Stratified Analysis of Post-Treatment
Smoking 40 42 82 HbA1C and UPCR
(28.29%0) (29.6%) (28.9%0) Stratification | Outcome | Group Group p-
Non-smokers | 102 100 202 Variable A Mean | BMean | value
(71.8%) (70.4%) (71.1%) + 3D +SD
CKD Grade3 | 86 88 174 Age55 HbAIC | 7.1+ 75+ 0.004
(60.6%) | (62.0%) | (61.3%) years 05 0.7
CKD Grade 4 | 56 54 110 Age>55 HbA1C (7)? + (7); + 0.008
years . .
(39.4%) (38.0%) (38.7%) Male UPCR 0.83+ 092+ 0.005
Controlled 78 80 158 0.13 017
diabetes (54.9%) | (56.3%) | (55.6%) Female UPCR | 08l |090% | 0.007
Uncontrolled 64 62 126 0.15 0.16
diabetes (45.1%) (43.7%) (44.4%)
After three months of treatment, significant DISCUSSION
improvement in glycemic control was observed inthe 14 present study demonstrated that linagliptin

Linagliptin plusinsulin group. The mean HbA1C after
treatment was 7.2 £ 0.6% in Group A compared with
7.6 + 0.8% in Group B. The difference between the
groups was statistically significant (p 0.001).
Similarly, renal function assessed through UPCR
showed improvement in Group A with a mean UPCR
of 0.82 £+ 0.14 mg/g compared with 0.91 + 0.16 mg/g in
Group B (p =0.003) (Table 4).

combined with insulin produced significantly superior
glycaemic and rena outcomes compared to insulin
monotherapy in patients with T2DM and CKD, with
post-treatment HbA 1c of 7.2 + 0.6% versus 7.6 + 0.8%
(p = 0.001) and UPCR of 0.82 + 0.14 versus 0.91 +
0.16 mg/g (p = 0.003), respectively.

Regarding glycaemic outcomes, Zhou et al. conducted a
meta-analysis of randomized controlled trials and
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confirmed that DPP-4 inhibitor and insulin combination
therapy significantly reduced HbA1lc and insulin dose
reguirements in patients with T2DM and CKD without
increasing adverse events (1). Our findings are
consistent with this evidence, further corroborating the
additive glycaemic benefit of linagliptin when
combined with insulin. Similarly, Deacon reported that
the addition of DPP-4 inhibitorsto insulin therapy
improved glycaemic control without increasing
hypoglycaemiarisk, including in patients with CK D,
Concerning renal outcomes, Karimifar et al. conducted
a randomized double-blind clinical tria and
demonstrated that linagliptin produced a significantly
higher percentage of improvement in microalbuminuria
compared to placebo®. In our research, there was also a
considerable decrease in UPCR with the use of
linagliptin in combination with insulin, which indicates
that three months of intervention might be enough to
identify significant renal improvement in this group.
The second study by Perkovic et al., which reported
secondary analyses of the landmark CARMELINA
trial, established that linagliptin made a significant
reduction in abuminuria progression in al eGFR
categories with no risk of higher hypoglycaemia®.
Daza-Arnedo et a. further emphasized that the
pleiotropic renal actions of linagliptin such as;
antioxidant, antipharmacologic, and antifibrotic action,
are more applicable to CKD patients since all DPP-4
inhibitors do not necessitate an increase in dose®.

The Hoe et al. observed that among patients under
insulin monotherapy there was the highest rate of rapid
CKD progression than in the patients under DPP-4
inhibitors that demonstrated a significant improvement
in proteinuriat®. Thisis consistent with our observation
that insulin alone treatment was linked to worse renal
prognoses. Kawanami et a. also affirmed through
meta-analysis that DPP-4 inhibitors have a significant
effect in reducing the risk of microalbuminuria and
macroal buminuriain comparison to controlst’.

Our stratified analysis reveal ed that the treatment effect
of linagliptin and insulin was similar between both
sexes and age groups and this supported the strength of
the observed effects. Thisisin line with Gomez-Peralta
et a. where the combination therapy of DPP-4
inhibitors and basal insulin was found to be highly
effective and safe in patients with different patient
subgroups such as the elderly and different levels of
renal impairment®,

The study was carried out in one center and had a rather
short term of follow up of three months, which could
restrict the generalizability of the findings. Multicenter
studies are needed over the long period to further test
the long-term renal and glycaemic effects of linagliptin
in chronic kidney disease patients.

CONCLUSION

Linagliptin added to insulin therapy produced better
glycaemic control and reduction in proteinuria
compared with insulin alone in patients with type 11
diabetes mellitus and chronic kidney disease. The

findings suggest that combination therapy may provide
improved metabolic and renal outcomes in this high-
risk population.
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ABSTRACT

Objective: To prepare and compare a set of derivatives of 7-methoxy-3-(3-(4-R-phenyl)-3-(phenylthio) propanoyl)-
2H-chromen-2-one to test their ability to induce anti-proliferative effects on MCF-7 human breast cancer cell line.
Study Design: Experimental study

Place and Duration of Study: This study was conducted at the College of Pharmacy, University of Basrah, Iraq
from 15" March 2024 to 30" April 2025.

Methods: Five coumarin-chalcone derivatives were prepared using starting materials. The microculture tetrazolium
assay was used to determine the | C50 values of these derivatives against the MCF-7 breast cancer cell line to
determine itsin vitro anticancer potential. The chemical structures of the synthesized derivatives were determined
by determination of the melting point, mass spectrometry, infrared spectroscopy, and nuclear magnetic resonance
spectroscopy (1H and 13C). The microculture tetrazolium assay was used to assess antiproliferative activity to
evaluate cell viability and calculate IC50 values.

Results: Compound 11 demonstrated the best anti-proliferative activity with an IC50 of 6.25 ug/mL, compared to
other derivatives. Compounds 8, 9 and 10 showed moderate cytotoxicity with the 1C50 of 26.31, 29.29 and
33.49ug/mL respectively. Compound 7 on the other hand was less active with IC50 of 71.57 ug/mL. All the
compounds that were synthesized showed a lower potency than the reference drug doxorubicin, the IC50 of which
was 2.40 0 M.

Conclusion: The antiproliferative potency of the synthesized coumarin-chalcone derivatives was different and
compound 11 was the strongest against the MCF-7 breast cancer cell line. Such results indicate that additional
optimization of such compounds can result in the creation of more potent anticancer agents.

Key Words: Coumarin, -thiocarbonyl, Michael addition, Microculture tetrazolium assay
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Molecular Docking Study of New Coumarin -Thio Carbonyl Derivatives against MCF-7 Breast Cancer Cell
Line. Med Forum 2026;37(3): 73-78. doi: 10.60110/medfor um.370315.

INTRODUCTION In line with the (WHO) tumor data-base of 2021, over 2
million women are screened with breast cancer in the
Breast cancer is the most common among women  year’
worldwide and leading cause of cancer related deaths  Asthe latest research indicates, coumarin has also been
after that of lung cancer; epidemiological literature  found to potentially treat cancer, potentially reducing
revealed a prevalence of 22-26 and arisk of breast  the adverse impacts of radiation. Incorporation of
cancer-related mortality of about 18%.%% Multidrug  coumarin into the hybridization structures is very
resistance (MDR) are some of the significant obstacles  effective in cancer treatment because the substance has
to effective treatment of cancer* the capability of destroying tumor cells as seenin

various articles.>®
It has vastly studied coumarin compounds in their
anticancer effects against numerous cancers such as;
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malignancies. Molecular hybrids have made them a
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special agent especially to scientists and researchers
because of the synergistic pharmacological effects. In
the last 15 years or so, many MH based anticancer
therapeutics are discovered.’

A key reaction in organic chemistry, the nucleophilic
addition of thiolsto form a carbon-sulfur bond, is the
Michael addition reaction, which entails addition of
carban-ions to unsaturated system in conjugation with
an activating group (carbonyl group).® A wide range of
reagents, have been reported in the literature to carry
out the addition of thiolsto conjugated alkenes.®

A very useful reaction in the asymmetric conversion is
the catalytic asymmetric Michael addition, which has
been developed to a very successful degree in new
years in the organocatalytic form of the reaction.°

One of the many types of reactions is the sulfa-Michael
addition that provides direct access to optically active
sulfides, which can be used as awide range of starting
materials in the synthesis of biologically important
chemicals. 't

METHODS

The experimental research was done at the College of
Pharmacy, University of Basrah, Irag from the 15"
March 2024 to 30" April 2025 by the letter No.
4545/QM/Approval/SIKDH379 dated March 9, 2024.
Ethyl acetoacetate, thiophenol, 4- nitrobenzal dehyde, 4-
bromobenzaldehyde,  4-methoxybenzaldehyde and
piperidine were purchased off of MERCK. The sources
of benzaldehyde, Ethanol and Methanol were purchased
through Thomas Baker. Preparation of 3-Acetyl- 7-
Methoxycoumarin: In around bottom flask with 50 mL
of ethyl acetoacetate ( 0.026 mol, 3 mL, 3.06 g), 2-
methoxy- 4-hydroxy benzaldehyde ( 0.028 mol, 3 ml,
35 g) was added followed by the addition of
dimethylamine ( 15 drop) as a catalyst, and the mixture

was dtirred A yellow precipitation formative,
recrystallization using ethanol .*?
Coumarin-Chalcone derivatives (2-6): 3-Acetyl-7-

methoxy-2H -chromen-2-one (0.44 g, 2.0 mmol) was
dissolved in 25 mL of DCM, and 0.5 mL of piperidine
was added to it. The mixture was kept at reflux
temperature of 10 hrs. The solution was cooled, filtered,
dissolved in a smal amount of aliquot of
dichloromethane and further methanol was then added
to cause precipitation.’®

Preparation of new coumarin-2-thiocarbonyl derivatives
(7-11): In @250 mL round-bottom flask with magnetic
gtir  bar dissolve coumarin-chalcone derivative
(1.43mmol) in 20-25 mL of DCM. Add thiophenol
(1.43 mmol) to the solution which is being stirred at
room temperature. A base catalyst, triethylamine (0.715
mmol, 0.1 mL) is dropwise added to produce the
thiolate species in the solution. The mixtureis shaken at
room temperature and the reaction is followed by
(TLC) with nhexanel/ethyl acetate (9:1) as a product.
When it is ready, the mixture reaction isfiltered into an

icecold water to separate the product. DCM
recrystallization provides the pure 2,14 -thiocarbonyl
coumarin product.

Methods of characterization: Stuart SMP apparatus was
used to determine the melting points of the synthesized
compounds. A spectrophotometer was employed to get
the infrared spectrum with a KBr disc (SHIMADZU,
Japan). It used Bruker spectrometer (Switzerland) to
record the 1H NMR and 1C NMR spectrums, using
DMSO and CDCI3 as solvents, tetramethylsilane
(TMS) as a reference and mass spectra of the
synthesized coumarin beta thiocarbonyl molecule were
recorded at the Faculty of Chemistry, Tehran
University.

Preliminary cytotoxicity screening: The cells were
inoculated on a (96) well plate at a concentration
density of 2x104 cells per well. Each well was then
filled with 150 OL of DMEM culture with 100 units/mL
penicillin, 100 OL streptomycin, and 10 percent fetal
bovine serum (FBS). After this, the plate was | eft at
37 ° C and exposed to 5% CO 2 and 95% relative
humidity of a humid atmosphere in a 24 hour
incubation. After the incubation period, fresh media
having different doses of coumarin-2 compounds (1,
10, 25, 50, and 100 25g) and doxorubicin (1, 2.5, 5, 10,
and 20 25g) were added to the media in each of the
wells. The plate required 24-hour incubation. Each well
was filled with 10 OL of MTT (4mg/mL) and incubated
over 4 hours at 37C without light to dissolve formazan.
100 OL of dimethy! sulfoxide (DM SO) was added and
allowed to dissolve. The optical density at 570 nm was
measured after the full dissolution of the purple
formazan using the ELISA microplate (BioRad,
USA).1516 The haf maximum inhibitory
concentration (1C50) of each cell line is calculated after
triplicate treatments were done. Viability was
determined by comparing the treated and untreated cells
and measures were made thrice. Proliferative rate (PR)
percentage =(A/B) 100, Equation (1). Inhibitor Rate %
=100 — PR Equation (2). A is the optical density of
wells that are treated. B = Optical density of control
(untreated) wells. The data was inputted and was
analyzed using SPSS- 26.

RESULTS

The compounds of coumarin- 2 -thiocarbonyl
derivatives (7-11) were elucidated with the help of
multiple  distinctive  spectrum  changes, which
encompassed M S, IR, 1H NMR, and 13C NMR. Mass
spectrometry was used to determine the molecular
weight of the product synthesized and the majority of
derivatives had molecular ion (M+.) peaks that
indicated their respective molecular weight (Table 1).

FT-IR of coumarin- -thiocarbonyl Derivatives. FTIR
spectral  analysis of the synthetic coumarin -
thiocarbony! derivatives (compounds 7 -11) was used to
confirm the key functional groups of these coumarin -
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thiocarbonyl derivatives. Typical of the derivatives
moiety, the high absorption band in the range of 1710-
1735 cm -1 was attributed to the C=0 vibration of
coumarinmoiety. The bands at 650-800 cm -1 were
additional proofs of the existence of correlated to
aromatic C-S out-of-plane bending vibrations. A broad
3100-3000 cm-1 region of all compounds indicated the
presence of aromatic C—H stretching whereas 1200-
1250 cm-1 area of O-C of methoxy group. Table 2
shows the spectra that were obtained after correlation
with reference to conventional infrared, thus
establishing the structural integrity of the prepared
compounds.

1H-NMR spectrums of coumarin -2-thiocarbonyl
derivatives 7-11: the 1H-NMR spectrums of the five
synthesized coumarin-2-thiocarbonyl derivatives as
indicated in table 3 have characteristic pattern that is
consistent with their speculated structure. The
downfield area (6.9-8.2 ppm) will contain numerous
aromatic proton peaks in each compound which will be
a bearer of a substituted benzene ring of both the
coumarin and 1-beta thiocarbonyl. Such signals are
normally formed as multiplets or doublets through spin-
spin coupling and they are also the outcome of the
substituted pattern and symmetry of an aromatic system
hence their successful synthesis and structural integrity.
13C-NMR spectra of coumarin -2 thiocarbonyl
derivatives 711: The 13C nuclear magnetic resonance

(NMR) spectra showed the appearance of the signals at
approximately 41ppm and 49ppm, attributed to the
evolution of the -thiophenol (CHS) atom which is C11
and C10 respectively. Moreover, there are two peaks of
195.5 and 159.7 ppm. The signals are ketone carbonyl
(C=0) of the acetyl (-COCH2) group and the lactone
carbonyl (C=0), respectively. In all the synthesized
compounds as well two signalsin 165 ppm and 56 ppm
are credited to the carbon attached with methoxy group
on position C7 and methoxy C-7arespectively.

Lipinski Rule of Five (RO5): The generated products
(7-11) were assessed based on Lipinski Rule of Five,
which is usually used to assess the potentia of a
compound as an orally active pharmaceutical agent.
The theoretical moles weight of the compounds were
determined as 416.49 to 395.38 g/mol. The number of
hydrogen bond donors was 0 and that of hydrogen bond
acceptors was 4-6. The number of calculated rotatable
bonds was between 7 and 8. The lipophilicity, as shown
by the Log P mentioned was 3.27-3.80. Total polar
surface area (T.P.S.A) of the compounds ranged
between 81.81 and 127.63 A 2. The parametersfit the
acceptable range of values that are set by Lipinski
criteria which means that the compounds have
favorable pharmacokinetic characteristics and can be
oraly bio-absorbed (Table 5).

TableNo. 1: Physical characteristics and mass spectra of coumarin- -thiocarbonyl derivatives 7-11

Compound M e“'(ﬂg)P‘" nt Yield % we!\g]i?lezcgl;:::)le) Mass(M.+) m/e | Appearance
7 138.5-140 45.89 416 416.3 Y ellow
8 183-184 38.84 446 446.2 Pale Yellow
9 155-156.5 48.73 495 494.1 Chrome Y ellow
10 168-169 39.66 461 461.1 Gold Yellow
11 243.5-245 26.09 460 459.2 Dark Red
TableNo. 2: FT-IR characteristics of coumarin- -thiocarbonyl derivatives 7-11
Absor ption bond Comp. 7 Comp. 8 Comp. 9 Comp. 10 Comp. 11
C=0 (lactone — coumarin) 1728(s) 1730 (s) 1736(s) 1735 (s) 1728 (s)
C=0 (thio-carbonyl) 1658 (m) 1672(m) 1672 (m) 1672 (m) 1643 (m)
C-S (stretching) 692 (m) 787 (m) 680 (m) 650 (M) 655 (M)
C—H (Aromatic) 3024-3074(w) 3040 (w) 3040 (w) 3040 (w) 3078 (w)
C-O (Methoxy) — 1205-1255 (s) — — -
—CH; (Methoxy, CH stretch) - 2841 (w) - - —
C—Br (stretching) - - 574 (w) - —
N=0O (asym. stretch) - - - 1548 (s) —
N=0O (sym. stretch) - - - 1365 (9) —
—CH; (Dimethyl bending) - - - — 1381 (m)
Alkyl C—H stretching - - - - 2934 ()
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TableNo. 3: 'H-NMR spectra of coumarin - -thiocarbonyl derivatives 7-11
Chemical shift
Compound Aromatic
C4 Ci1 C10 C-7a R protons
3.63-3.69
7 8.30 islaigi J1=18.2 3.81 ) 6.72-7.6
(s,1H) R 1'H) J2=6.8 (s,3H) (m,10H)
' (dd,2H)
3.55-3.61
8 8.41 j::ﬁjgz J1=18.2 3.84 3.9 6.74-7.88
(s,1H) (t iH) J2=6.8 (s,3H) (s,3H) (m,9H)
' (dd,2H)
3.69-3.76
9 8.40 izlgééﬁg J1=18.2 3.83 ) 6.73-7.47
(s,1H) (t 1'H) J2=6.8 (s,3H) (m,9H)
' (dd,2H)
3.50-3.56
10 8.51 illaiﬁg J1=18.2 3.93 ) 6.83-8.13
(s,1H) R 1'H) J2=6.8 (s,3H) (m,9H)
' (dd,2H)
3.61-3.66
851 4.30-4.39 J1=182 3.90 301 6.78-7.88
11 (s.1H) J:(%‘;ﬁ';z =638 (s:3H) N_(f’g;g)z (M.9H)
' (dd,2H)

TableNo. 4: C NMR characteristics of coumarin— -thio carbonyl derivatives (Compound 7-11)

Carbon position Comp. 7 Comp. 8 Comp. 9 Comp. 10 Comp. 11
9 194.77 187.00 195.53 195.53 186.06
7 165.40 165.35 165.51 165.28 165.35
2 159.56 159.36 159.74 159.75 159.89
1b 157.74 157.47 157.75 157.79 157.75
1 141.39 135.05 147.83 152.79 132.05
1 134.97 140.01 136.94 135.31 140.90
4 134.32 143.70 140.62 138.82 147.84
3 133.01 132.43 133.18 131.51 131.68
2" 131.56 129.54 129.63 128.63 131.08
6" 131.56 129.54 129.63 128.63 131.08
5 130.69 131.21 130.64 129.83 131.19
3" 128.90 129.06 128.87 128.11 125.11
5" 128.90 129.06 128.87 128.11 125.11
3 128.21 120.15 134.94 124.31 113.90
5 128.21 120.15 134.94 124.31 113.90
2 127.50 128.34 131.63 127.51 122.82
6 127.59 128.34 131.63 127.51 122.82
4 127.16 158.94 120.56 147.82 152.14
4" 124.17 125.18 127.12 125.60 120.59
6 113.91 113.99 113.89 113.90 111.71
la 112.39 112.53 112.00 112.04 110.90
8 100.33 100.83 100.26 100.42 100.40
7a 57.07 56.77 56.07 56.06 56.00
10 48.42 50.75 48.17 50.36 49.96
11 40.54 43.48 40.47 40.03 40.68
R - 56.68-OCH3 - - 44.58-N(CHs)
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TableNo. 5: Lipinski'srulesfor coumarin- -thio carbonyl compounds (7-11)

Mol. Wt. Lipinski’sRule
Cpd. (g/mol) NRB NHA NHD TPSA (A?) LogP of Eive VViolation
7 416.49 7 4 0 81.81 3.27 0
8 446.51 8 5 0 91.04 3.53 0
9 495.38 7 4 0 81.81 3.76 1
10 461.49 8 6 0 127.63 3.11 0
11 459.56 8 4 0 85.05 3.80 0
DISCUSSION REFERENCES

The dose-response curve was obtained and used to
determine the half maximal inhibitory concentration
(IC50), which was expressed as the percentage of cell
death at different drug concentrations. The production
of all the produced compounds was cytotoxic with an
IC50 range of 6.25t0 71.57 M. 1516

Compound 11, which contains a dimethylamine group
[-N(CH3)2], was the most active of the compounds
produced, with an IC 50 of 6.25 OM. Compound 8 and
10that contained a methoxy, bromo and nitro group
showed high activity with an IC of 26.31, 26.49 M
and 33.49 33.49 33.49 33.49 33.49 33.49 33.49 33.49
33.49 33.49 33.49 33.49 33.49 33.4 All the produced
compounds exhibit less cytotoxic activity in
comparison to doxorubicin, with a significantly lower
IC50 of 2.40 OM. On the other hand, compounds 7 were
less active. With no substituent on compound 7, the
IC50 was 71.57mol/kg.1"8

CONCLUSION

The cytotoxic activities of the compounds produced
were determined using the MCF-7 cell line. Compound
11 [N(CH3)2]substituted was found to have a superior
cytotoxic activity with an IC50 value of 6.25 M
compared to the other compounds obtained. However,
their cytotoxic action was not as much powerful as the
conventional doxorubicin.
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ABSTRACT

Objective: To determine the echocardiographic outcomes of |eft ventricular mass and diastolic functionsin obese
patients undergoing bariatric surgery.

Study Design: Prospective study

Place and Duration of Study: This study was conducted at the Al-Batool Hospital (Bariatric Surgery Clinic)
between the period of 1% January 2025 and 31% July 2025.

Methods: Enrolment of 51 adult participants was done at the age of 18-65 years. The mass of the left ventricles and
the index of diastolic functions were determined preoperative and postoperative through conventional two-
dimensional transthoracic echocardiography.

Results: Bariatric surgery showed a substantial decrease on mean left ventricular mass (139.274141.3 g) relative to
preoperation levels (175.9648.4 g; p<0.05). It was revealed that postoperative assessment showed A -wave velocity
and E / e + ratio declined significantly (p<0.05), whereas e 2 velocity and E / A ratio increased significantly after
surgery (p<0.05). The velocity of the E-wave did not differ significantly between the pre and postoperative
measurements (p > 0.05).

Conclusion: Bariatric surgery enhances diastolic improvement and regression of left ventricular mass in obese
patients, indicating substantial cardiac remodelling.

Keywords: Left ventricular mass, Diastolic function, Obesity, Cardiac remodeling, Echocardiography

Functions After
Bariatric Surgery
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INTRODUCTION

Left ventricular hypertrophy (LVH) that is often more
likely to develop in obese people is characterized by an
increase in the ventricular mass. Obese hormotensive
subjects exhibited a prevalence rate of left ventricular
(LV)-hypertrophy about 14 percent as compared to
their slim counterparts (5%). Seventy-eight percent of
morbidly obese individuals may develop LV
hypertrophy .

Stressors such as obesity, metabolic syndrome, and
hypertension noted over along period of time can
produce modifications in the length, shape, and
characteristics of the heart, a phenomenon referred to as
cardiac remodeling.
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Though such changes are also potentially good in the
initial stages, they often have maladaptive results such
as heart failure. Enhanced LV mass, chamber distension
and LV hypertrophy are structural remodeling features
in obese individuals.?

Left ventricular hypertrophy is classified as eccentric.
Eccentric remodeling is not to be confused with
concentric remodeling that is usually observed in
conditions of pathologically high pressure. Concentric
remodeling is featured by an augmentation in the wall-
thickness without equivalent augmentation in the
ventricles dimensions and it is signalled by augmented
relative wall-thickness.®

The changes in the hemodynamics of obese people
include the increase in left ventricular wall stress and
myocardial tension, which are connected to obesity.
Increased central blood volume, stroke volume and CO
are the major causes of the stress on the LV wall in
normotensive obesity.* This increases the possibility of
LV expansion and eccentric hypertrophy. High-level
LV wall stressislikely to be corrected by eccentric LV
hypertrophy that leads to diastolic dysfunction in
obesity. Obesity is also linked with hemodynamic
stress, which can then compete with the dilatation of the
chamber but an increasing wall thickening might result
in systolic dysfunction later, particularly in combination
with neurohormonal and metabolic factors such as
sympathetic  hyperactivity, activation of renin-
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angiotensin-aldosterone and
dysregulation.®

There are numerous pathophysiological mechanisms
that cause left ventricular increase of mass in obesity
where the left ventricular mass has a distinct positive
correlation with excess body weight severity. Left
ventricle hypertrophy is closely associated with cardiac
remodeling, diastolic dysfunction, as well as death and
cardiovascular events are the other ways to measure
cardiac remodeling in obese patients.® Diastolic
dysfunction and left ventricle hypertrophy is strongly
linked with bariatric surgery and achieved significant
and sustained weight loss.® New evidence suggests that
weight loss following bariatric surgery can regress left
ventricular hypertrophy, and improve the functional
parameters of the heart, notably by improving the
diastolic function.” There is, however, limited and
disparate evidence regarding the degree to which | eft
ventricular mass is being regressed, and how such
cardiac functional outcomes are altered after bariatric
surgery. Hence, the present study involved
echocardiography to determine the regression of left
ventricular mass and functional alterationsin relation to
bariatric surgery.

METHODS

This prospective study will be done in Al-Batool
Hospital (Bariatric Surgery Clinic) between 1 st
January 2025 and 31 st July 2025 through aletter No.
MEC-99 dated 22-12-2024. They were enrolled in the
total number of 51 adults aged 18-65 years, whose
weight had been planned to undergo bariatric surgery
and the eligibility criteriaincluded body mass index of
40kg/m 2 or 30kg/m 2. The transthoracic
echocardiography (Mindrayconsona N9) was done pre
surgical and following 5 months of the follow up. The
echocardiographic measurements of left ventricular
mass were made based on the conventional established
echocardiographic guidelines provided by American
Society of echocardiography. Left ventricular diastolic
performance was measured using the indexes of the
trans mitral Doppler echocardiographic, early (E) and
late (A) diastolic filling velocity, ratio of E/A and Ele,
the average between the peak early diastolic velocities
at the septal and lateral mitral annulus (€). To determine
the structural and diastolic functional change in the
heart, Echocardiographic parameters were compared
pre- and post-operative. We have gained al our results
via SPSS version 26.

RESULTS

The average age was 31.9+7.30f 13 male and 38 female
(Table 1). The resulting data of the study which is
presented in Table 2 indicated that the mean weight, the
body mass index, the systolic blood pressure and the
diastolic blood pressure were significantly lower
(p<0.05) post operation than pre-operation. Table 3

system, adipokine

indicates mean of LV mass in preoperative was
(175.96+48.4), and the mean of LV mass in
postoperative was (139.27+41.3). Thus, the average LV
mass decreased considerably postoperative to that pre-
operative (p<0.05). Also, the postoperative results
showed that there was a statisticaly significant
decrease in the A-wave velocity and E/e prime ratio
compared to the preoperative values (p less than 0.05)
and a significant increase (p less than 0.05) of the mean
of e prime wave velocity, and E/A ratio in postoperative
as compared to preoperative. E-wave velocity failed to
show statistically significant difference between
preoperative and postoperative tests (p.05).

TableNo. 1: Patients age and gender distribution

Variable No. | %
Age (years 31.9+7.3
Gender

Mae 13 25.5
Female 38 74.5

Table No. 2: Comparison of preoperative and
postoperative anthropometric and hemodynamic

parameters

Variable Before After

Pvaue

surgery surgery

Weight 116.2+20.7 86.8+16.9 | <0.001
BMI 44.61+6.8 33.4+6.1 <0.001
BSA 2.3+0.2 1.9+0.2 <0.001
SBP 130.39+12.4 119.02+13 | <0.001
DBP 78.2+9.5 68.4+12.6 | <0.001

Table No. 3: Comparison of Preoperative and
Postoperative LV mass and diastolic indices

Variable Before After P
surgery surgery value

E wave 8524146 | 85.6+16.2 0.8

velocity

A wave 626+13.4 | 575+109 | 0.01

velocity

e wave 13.06+3.3 15.3+3.3 | <0.001

velocity

E/A ratio 1.4+0.3 1.5+0.4 0.03

Ele ratio 6.9x2.4 58+1.1 | <0.001

LV mass | 175.96+48.4 | 139.27+41.3 | <0.001

DISCUSSION

The decrease in LV mass, with a definite indication of
reverse hypertrophy, has been proven to take place
following bariatric surgery. This remodelling is
reversed, probably due to reduced hemodynamic load,
reduced blood pressure on weight loss, and reduced
neurohormonal activity.” It is thought to be an effect of

mitigation of obesity-related inflammatory and
metabolic derangements that cause ventricular
hypertrophy, impaired diastolic filling, reduced

myocardial performance, diminished coronary reserve,
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continued volume overload, and electrical instability,
thus resulting in better hemodynamic status and
inducing reverse cardiac remodeing. Reverse
remodeling is supported by alarge study (n=398) which
found improved global longitudinal strain  with
improvement in LV mass (205 g to 190 g) in the post-
surgery period.8?

Diastolic dysfunction is characterized by impaired
ventricular relaxation, high filling pressures and a
relative normal systolic functioning.® Obesity is linked
to poorer myocardial relaxation, fibrosis and high LV
filling pressures. Weight loss increases weight by
increasing the stress on the hemodynamic and
metabolic systems, which results in a higher diastolic
performance. The ideathat areduction in velocity of A-
wave further implies a reduction in the dependence on
atrial contraction to fill up the diastolic function which
is an indication of normalization of the A-wave filling
pattern is justified by the study that weight lossin 12-
month diet reduced the velocity of A-wave and
augmented E/A ratio without alteration in left atrial
diameter. The eewave velocity and LA size did not
differ significantly during the follow up period, and it is
possible that, even though relaxation process was
improved, there were no significant changes in global
early filling flow velocity and structural atria
remodelling. Their data showed a positive decreasing
tendency of the mean E/e 7 with weight loss and only
slightly greater (between 8 and 10) values at baseline;
however, no statistically significant differences were
detected.’®

Hughes et al*' reported that the E/e ratios dropped
dramatically after bariatric surgery or weight loss
methods that do not involve surgery.

The proportion of peak velocity blood flow during left
ventricular relaxation at early diastole (E wave)
compared to peak velocity flow during atria
contraction at late diastole (A wave) is referred to as the
E/A ratio. It is thus a pointer of the proper functioning
of the left ventricle of the heart.’? A meta-analysis of 36
studies involving 680 participants showed that there
was an average value of the E/A ratio of 0.155 (95%
ClI: 0.106-0.205; p < 0.001) increase in the surgical
intervention. The correction of obesity-induced changes
in heart shape and performance, regulated by
neurohormonal and metabolic status, a major increase
in velocity, which is a sign of improved myocardial
relaxation, can be achieved by bariatric surgery.®

The primary purpose of the study included
echocardiographic structural and functional changes,
despite the fact that blood pressure and anthropometric
changes were improved after surgery, which is
consistent with other studies in the field.*415

The weakness of this research is that it has a small
population and does not examine systolic performance
and LV mass index. Also, the duration of follow-up
might restrict the analysis of the long-term cardiac

remodeling. Nevertheless, the current research has
demonstrated evidence of positive structural and
diastolic cardiac remodelling after bariatric surgery in
spite of these limitations.

CONCLUSION

L eft ventricular mass regression and improvement of
diastolic performance are found in relation to bariatric
surgery in obese patients. These findings demonstrate
the positive impact of weight loss on cardiac
remodeling of  obesity and justify that
echocardiographic determination of the LV mass and
diastolic value can be used to assess the cardiovascular
recovery after bariatric surgery.
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ABSTRACT

Objective: To explain the epidemiology and sociodemographic details of Crimean-Congo hemorrhagic fever in Thi-
Qar, Southern Irag.

Study Design: Cross-sectional study

Place and Duration of Study: This study was conducted at the using data from the Department of Public Health,
Province of Thi Qar from 15" September 2024 to 31% December 2024.

Methods: A total of 44 cases of Crimean-Congo hemorrhagic fever were identified during the period by reverse
transcription polymerase chain reaction or enzyme-linked immunosorbent assay.

Results: The mean age of the patient was 42.05+12.72 years. The majority of patients get the infection during May
(N=7, 16%) and June (N=10, 23%). 57% of patients reported having interaction with animals, and slaughter by14%
and contact with raw meat 43%. The mgjority of patients (N=21, 48%) were housewives. Livestock breeders
represent (N=8, 18%), and Butcher represent (N=6, 14%). They lived in both rural (46.01%) and urban (33.88%)
areas. Death represents (N=6, 13.7%) and patients get complete cure represent (N= 38, 86.3%). The outcome of
hemorrhagic fever patients was significantly correlated with the year of infection (P<0.001).

Conclusion: Crimean-Congo hemorrhagic fever is a hazardous illness that can lead to major health issues. Iraqis
currently considered to be a country with a high prevalence of Crimean-Congo hemorrhagic fever

Keywor ds: Hemorrhagic fever, Crimean-Congo haemorrhagic fever virus (CCHFV), Vira infection
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INTRODUCTION Since there is no known cure or vaccine for CCHF, it is
. . . regarded as an emergent arboviral zoonotic disease in
Crimean-Congo hemorrhagic fever (CCHF) isasevere  many natjons, perhaps as a result of increased vector

zoonotic viral disease caused by the Crimean-Congo  pignomics and changing climates.® Due to its high case
hemorrhagic fever virus (CCHFV), amember of the  tataity rate, which may range from 10% to 40%, and
genus Orthonairovirus within the family Nairoviridae.  the ahsence of a specific antiviral treatment or licensed

The virusis primarily transmitted through bites of  yaccine, Crimean-Congo hemorrhagic fever remains a
infected Hyalomma ticks or through direct contact with  ygior public health concern worldwide® Iragq is

blood or tissues of infected animals and humans.*? considered one of the endemic countries, where

14 - : . repeated outbreaks have been documented over the past

College of Applied Medical Sciences, Department of decades. Since the first confirmed cases reported in
Pethological Analysis, University of Al-Shatrah City, Iraq 1979, CCHF has continued to pose a significant threat
2 Southern Technical University, Nasiriyah Technical o . pos 9 !
Institute Thi-Qar particularly in rura and semi-urban areas where

3 Department of Forensic Evidence, College of Applied livestock breeding, anima sSlaughtering, and tick

Medical Sciences, Al-Shatrah  University, Al-Shatrah exposure are common practices, CCHF is widespread in
City, Irag Irag's neighbors, Saudi Arabia, Iran, and TurkeyS In
recent years, Irag has experienced a noticeable increase
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Medical Sciences, Department of Pathological Anaysis,  multiple factors, including climatic changes, increased

University of Shatrah, Irag. tick activity, uncontrolled animal movement, and
Contact No: _ traditional slaughtering practices, particularly during
Emall: azherhamen@shu.edu.in religious occasions.5” Therefore, the purpose of this
Received: auly, 2025 study was to describe the epidemiological,
Reviewed: August-September, 2025 Soci odemographlc, and exposure-related ch_aracter!sncs
Accepted: October, 2025 of confirmed CCHF cases reported in Thi-Qar

Province, southern Irag, during the 2024 outbreak.



https://en.wikipedia.org/wiki/Reverse_transcription_polymerase_chain_reaction
https://en.wikipedia.org/wiki/Reverse_transcription_polymerase_chain_reaction
mailto:azherhamed@shu.edu.iq

Med. Forum, Vol. 37, No. 3

M ar ch, 2026

METHODS

A cross-sectional study was conducted on 44 human
CCH-FV cases that were reported in the Thi-Qar
Governorates, Iraq from 15" September 2024 to 31st
December 2024 letter No. 234/QM/Approval/ieuhhe
97262 dated September 10, 2024. The obtained data
were reviewed all of the patient medical documents
related to this outbreak. All suspected patients showing
symptoms of CCHF were admitted to isolated wards
and Intensive Care units in Thi-Qar Hospitals. Blood
samples were obtained from every patient during the
outbreak. Immediately after collection, the specimens
were delivered to Baghdad's Central Public Health
Laboratory. Each verified situations identified by the
Central Public Health Laboratory (CPHL), Baghdad,
utilizing RT-PCR (Real Star® CCHFV RT-PCR Kit) or
ELISA IgM (human Crimean Congo haemorrhagic
fever virus IgM [CCHF-IgM] ELISA Kit/abbexa)
methods.® The serological identification of specific IgM
and IgG is necessary for a laboratory detection of
CCHF. A recent infection isindicated by the presence
of IgM. But some IgM and 1gG antibodies don't show
up until five to seven days after the first sign of
symptoms, and in many cases, they might not be found.
Early diagnosis of CCHFV in apatient's blood can be
achieved by RT-PCR detection of viral RNA.2 The data
was entered and analyzed through SPSS-2024. The Chi-
Square Test was used to assess the relationship among
categories of variables. By definition, a p-value of less
than 0.05 was considered significant.

RESULTS

Table No. 1. Demographic information of the
patients (N=44).
Variable | No. | %
Gender
Male 23 52.0
Female 21 48.0
Age (years)
<20 2 4.0
20-30 6 14.0
30-40 10 23.0
40-50 15 34.0
50-60 7 16.0
60 4 9.0
Residence
Rural 20 45.0
Urban 17 39.0
Suburban 7 16.0
Occupation
Housewife 21 48.0
Livestock breeders 8 18.0
Butcher 6 14.0
Earner 5 11.0
Student 1 2.0
Employee 3 7.0

There were 23 (52%) males and 21 (48%) females.
More than half of patients (N=15, 34%) presented with
age group (40-50) years, while the 30-40 years group
accounts for 23%. The mean age of the patient was
42.05+£12.72 years. Mgjority of patients 20 (45%) were
from rural areas. According to occupation, 21 (48%)
were housewives. Livestock breeders represent in 8
(18%) and Butcher represent in 6 (14%) [Table 1]. The
majority of patients get the infection during May 7
(16%) and June 10 (23%) [Table 2].

Table 3 showed the distribution of patients with
hemorrhagic fever according to the outcome, including
(death, cure and discharge on their family
responsibility). Death represents (N=6, 13.7%) and
patients get complete cure represent (N= 38, 86.3%).
Animal contact was reported by 57% of the patients,
slaughtering by 14% and contact with raw meat 43%
(Table 4).

Table No. 2: Allocation of individuals according to
month-wise (N=44)

Month No. %

January 1 2.0
February - -

March 1 2.0
April 6 14.0
May 7 16.0
June 10 23.0
July 6 14.0
August 4 9.0
September 5 11.0
October 3 7.0
November 1 2.0
December - -

Table No. 3: Therelationship between hemorrhagic
fever patient’s outcomes and year of infection (n=44)

Outcome
Discharge
Year of on their P value
infection | Death Cure family
response-
bility
6 38 %
2024 | (13.79%) | (86.3%) - 0.0001
**P0.01

Table No. 4: Epidemiologic association of patients
with Crimean-Congo hemorrhagic fever

Link | No. | »
Animal contact

Yes 25 57.0
No 19 43.0
Slaughtering

Yes 6 14.0
No 38 86.0
Contact with raw meat

Yes 19 43.0
No 25 57.0
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DISCUSSION

The continued occurrence of Crimean-Congo
hemorrhagic fever (CCHF) cases highlights the
persistent circulation of CCHFV in southern Iraq and
reflects the endemic nature of the disease in the region.®
It has shown that these livestock are often infected by
tick species, particularly Hylomma species, the primary
carriers of CCHFV 8 The biggest problem with this
endemic isthe lack of collaboration between the human
and animal sectorsin terms of illnes prevention. The
outbreak is made worse by a lack of tick control
initiatives. Additionally, there is an absence of
laboratory kits for CCHF diagnosis, particularly at the
district level. This may result in delayed therapy or
inaccurate diagnosis, which would raise the number of
case mortality.’ Among the patients, 57% reported
coming into contact with an animal, 43% reported
touching raw meat, and 14% reported animal slaughter.
In this study, death represents (N=6, 13,7%) and
patients who get complete cure represent (N= 38,
86.3%)of total patients recorded in periods of data
collection. In this outbreak, males accounted for a
slightly higher proportion of cases than females. This
finding is consistent with previous studies from Iraq
and neighboring countries, where male predominance
has been linked to occupational and behavioral
exposure, including livestock handling and outdoor
activities.’®! Nevertheless, the substantial proportion
of female cases particularly housewives indicates that
domestic exposure remains an important route of
infection. Most cases occurred among individuals aged
30-64 years, a pattern commonly reported in CCHF
outbresks and attributed to higher levels of
occupational and household exposure to animals and
raw animal products.’? In the our study, The majority of
patients get the infection during May (N=7,16%) and
June (N=10, 23%). The spread of the virus's vector
could be the cause of the risein CCHFV infectionsin
Irag. The distribution showed a clear peak during May
and June, corresponding to periods of increased tick
activity. High temperatures and low humidity enhance
tick aggressiveness and human-tick contact, thereby
increasing the risk of virus transmission.® In addition,
increased animal slaughtering during spring and early
summer, especially around religious festivals, may
further amplify transmission.® The study also found that
rural, urban, and suburban distributions were (45%,
39%, and 16%) respectively. The incidence of CCHFV
isincreasing in rural areas due to the large number of
livestock breeders. Additionally, sheep wool is sheared
during spring without the utilizing of personal
protective equipment or safety precautions to avoid
direct infection from ticks or tick-infected livestock. In
recent decades, there has been an overlap between rural
and urban areas, which has led to an increase in casesin

urban areas. In additionally, the increasing number of
livestock breeders in urban areas.>

The majority of patients 21 (48%) were housewives,
whereas 18% and 14% of the patients were livestock
breeders and butchers, respectively. This high
percentage of housewives may be due to the fact that,
historically, Iragi housewives frequently handle raw
mest, particularly after it has been slaughtered, and they
breed animals in rural regions. Exposure analysis
revealed that direct animal contact and handling of raw
meat were common among patients. These findings
support the role of animal-related exposures in
maintaining CCHFV transmission and emphasize the
importance of household-level risk factors, particularly
among individuals not traditionally classified as high-
risk occupational groups.t'®> Overall, these findings
underline the need for strengthened surveillance,
improved public awareness regarding safe animal
handling, and effective tick control programs. Targeted
interventions during high-risk seasons and focused
health education for vulnerable populations are
essential to reduce the impact of future outbreaks.

CONCLUSION

Crimean-Congo hemorrhagic fever is a hazardous
illness that can lead to major health issues. Iraq is
currently considered to be a country with a high
prevalence of CCHF. To lower the death rates, stop
infection, and protect public health in Irag and globally,
targeted public health initiatives are required. Firstly, a
sufficient number of public hedth labs with
comprehensive PCR testing capabilities are developed
across the country. Tick control and stringent
slaughtering regulations come in second. Thirdly, itis
crucial to regulate the movement of animals both within
and outside of Iraqg, particularly in the Thi-Qar area.
Lastly but not least, improving health education and
promotion initiatives, particularly among high-risk
individuals.
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ABSTRACT

Objective: To examine the differences between dexamethasone ketamine opioid sparing anesthesia technique with
propofol ondansetron in pediatric surgery anesthesia.

Study Design: Randomized control trial study

Place and Duration of Study: This study was conducted at the operating rooms and ICU of Mohiuddin teaching
hospital, Mirpur, Azad Kashmir from June 2025 to December 2025.

Methods: Post approval from institutional ethical review board, we randomized ASA |-1I pediatric patients. Fifty
subjects stratified into two sections, Dexamethasone Ketamine (DK ) and Propofol ondansetron ( PO). All patients
underwent below umbilical surgeries with oro tracheal tube. Primary outcome of interest was prolongement of
duration of analgesia and secondary outcomes nausea and vomiting ,rescue opioid analgesia and wound condition.
Results: Fifty pediatric patients meeting inclusion criterion split into two sections at random: DK and PO. The
duration of block analgesiaimproved in group DK than group PO but remained insignificant (p = 0.065).
Dexamethasone al so spared the rescue opioid in group DK as compared to group PO (p = 0.149). Dexamethasone
ketamine combo improved the duration and decrease rescue opioid consumption with significant reduction in
postoperative pain (p <0..005) and nausea vomiting (p = 0.297). Wound condition remained satisfactory during
hospital stay and in follow up at OPD.

Conclusion: Dexamethasone ketamine combo provides longer duration of analgesiain pediatric surgical patients
alongside decreased opioid consumption and lower incidence of nausea and vomiting compared to propofol
ondansetron combo making it a better opioid sparing anesthesia technique in multimodal analgesia with good wound
healing in pediatric surgery anaesthesia.
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INTRODUCTION

Opioid sparing to opioid free anesthesia is a move
forward from vision of multimodal to preemptive
analgesia and anesthesia. Co induction to auto co
induction every anesthetist employ for lowest
complications for surgical patients with a balanced
analgesia and anesthesia technique.
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Reduction in adverse effects is an essential goal in
multimodal analgesia® Pain management aways
require a combination for lasting effect.? Single shot
usually the strategy to reduce infections® but require
effective adjuvants to prolong the effective analgesia.

Opioid induced complications leads to thoughts for
different mechanisms to manage intraoperative and
postoperative pain management. Different intravenous
anaesthesia agents been used in pediatric surgery
anesthesia but near ideal intravenous anesthetic agent
with analgesic activity is Ketamine. Ketamine,
magnesium, dexmedetomidine, xylocaine and many
others been employed to get an opioid free analgesic
technique. We also made a combo of ketamine with
dexamethasone as their synergistic effect not only
provide an ideal anesthesia but equivalent analgesia
with  minimal adverse effects. Ketamine and
dexamethasone also provide beneficia effect with
nerve blocks and a prolong effect of analgesia with
minimal rescue analgesia and minimal complications®.
Propofol most widely used intravenous anesthetic agent
but adverse effects like hemodynamic instability and
propofol infusion syndrome requires meticulous
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reviewing before using it appropriately. Ondansetron
and propofol both exhibits antiemetic properties.
Dexmedetomidine exhibits excellent characteristicsin
sedation and anesthesia but it’s sympatholytic effect
leads to bradycardia and hypotension. It’s use need to
be very carefully gauged in pediatrics as autonomic
nervous system not fully developed and so been
experimented in combination with  ketamine®.
Dexamethasone been used as intravenous, regional and
perineurally for its anti-inflammatory, anti-emetic and
analgesic activity. It's synergistic effect with local
anesthetics makes it's an idea choice to be used
neuraxially, systematically and perineurally. Ketamine
also been employed extensively in so many ways for a
balanced effective technique.”®°® Combining it with
ketamine leads to a potent technique alongside local
nerve blocks to not only contain polypharmacy but in
prevention of chronic pain syndromes.°

In this study we strived to find an ideal anesthesia and
analgesic technique in pediatric anesthesiathat is pre
emptive, multi modal and opioid sparing which may
lead to a complete opioid free anaesthesia methodol ogy
in our next study. We compared it with a conventional
technique of propofol so maximum data can be
extracted for future studies.

METHODS

Ethica approval from review board of Mohiuddin
Islamic Medical College, Mirpur, Azad Kashmir was
taken. Informed written consent taken from all study
participants. Inclusion criteria meeting fifty consecutive
patients were divided into two sections, section DK
(dexamethasone ketamine) and section PO (propofol
ondansetron) each with twenty-five patients.
Randomized using a computer generated pattern to
ensure allocation concealment. Section assignments
placed in seded opague envelope that opened
sequentially by medical officersto assign the allocated
intervention. All patients had a running intravenous
cannula and standard monitors (non invasive blood
pressure, pulse oximeter and ECG) before induction.
Ringer's lactate used for fluid management. All
patients in section DK received intravenous
dexamethasone 0.1mg/kg with 1 mg/kg ketamine over

TableNo.1: General Demographics

30 seconds. Atracurium 0.5 mg/kg given intravenously.
The endotracheal tube inserted after loss of
consciousness and eye lash reflex. In case, eye lash
reflex is till intact further boluses of 0.5mg/kg
ketamine intravenously will be used.

In group PO, patient received intravenous 1mg/kg
Propofol  over 30 seconds. Nalbuphine 0.1 mg/kg
given. The endotracheal tube was inserted after loss of
consciousness and eye lash reflex. In case, eye lash
reflex is sill intact further boluses of 0.5mg/kg
propofol intravenously given. All endotracheal tube
insertions was done by consultant anaesthetist. Group
DK aso received periilioinguina block  with
intravenous dexamethasone 0.1mg/kg while group PO
will receive subcutaneous nerve infiltration at incision
site by the operating surgeon. Bupivacaine 0.25% in a
safe dose of 1mg/kg given in both groups. Our primary
outcome of interest was duration of analgesia as request
time for first request for rescue analgesia by patient or
attendant for postoperative pain at surgical site in hours.
Secondary outcomes included rescue opioid analgesia
as per WHO step ladder approach and nausea vomiting
requiring medical treatment.

RESULTS

SPSS 27 wused for al data entries and their
interpretations between groups. This study included
fifty elective pediatric surgical patients divided into two
groups. Group DK consisted of 24 males and 1 female
and with aminimum age was 10 months and maximum
9 years. Group PO consisted of 21 males and 4 females
with minimum age of 10 months and maximum 8 years.
Genera presentation of two groupsin table 1.

56% underwent herniotomy and other elective below
umbilical pediatric surgeries. The primary outcome
measure of this study was the duration of block which
was quantified by first complain of pain by patient or
attendant mainly mothers and assessed using Wong
Baker Faces (WBPS) and Modified Objective Pain
Scores (MOPS) by medical officers blinded with
groups. WBPS and MOPS found significant pain
difference at 1% and 6" hours in group PO when
compared with group DK (Table 2,3).

Category Dexamthasone K etamine group Propofol Ondansetron group Pvalue
AGE 10 MONTHS 10 MONTHS
9 YEARS 8 YEARS

GENDER MALE 24 MALE 21

FEMALE 1 FEMALE 4
WEIGHT MALE 6.7KG MALE 45KG P=

FEMALE 34KG FEMALE 37KG 0.782
ASA I 9 I 8 P=

I 16 I 17 0.785
KETAMINE 1.7mg/kg mean
PROPOFOL 1.9 MG/KG MEAN
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TableNo. 2: Wong baker pain scorein number of patientsin group DK & PO
Groups No Pain Mild Pain Moderate Pain SeverePain | P
Value
WONG 15T HOUR
BAKER FACES
GROUP DK 13 11 01 0 <.001
GROUP PO 5 06 13 1
WONG 6™ HOUR
BAKER FACES
GROUP DK 13 08 04 0 0.054
GROUP PO 6 08 11 0
WONG 12™ HOUR
BAKER FACES
GROUP DK 20 4 1 0 0.614
GROUP PO 17 6 2 0
TableNo. 3: MOPS pain scorein number of patientsin GROUP DK & PO
GROUPS NO PAIN MILD PAIN MODERATE PAIN | SEVERE PAIN PVALUE
MOPS 15T HOUR
GROUP DK 12 11 2 0 0.005
GROUP PO 5 8 12 0
MOPS 6™ HOUR
GROUP DK 13 8 4 0 0.241
GROUP PO 7 09 8 1
MOPS 12™ HOUR
GROUP DK 17 7 1 0 0.513
GROUP PO 17 5 3 0
TableNo.4: Outcomes M easures
Category Dexamthasone K etamine group Propofol Ondansetron group P value
1 HOUR 14 1HOUR 21
DURATION OF 6 HOURS 06 6 HOURS 01 0.065
NERVE BLOCK 12 HOURS 05 12 HOURS 03
VOMITING YES 01 YES 03 0.297
NO 24 NO 22
RESTLESSNESS YES 02 YES 00 0.149
NO 23 NO 25
POSTOPIOID YES 0 YES 2 0.149
RESCUE NO 25 NO 23
MOVEMENTS YES 0 YES 02 0.149
NO 25 NO 23
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Duration of nerve block between groups found
extended in group DK compared to group PO but non
significant (P 0.065) (Table 4 & FIG. 1). The
secondary outcome measure of abnorma body
movements during surgery were only found in two
patientsin group PO (P 0.149) (FIG.3). Opioid rescue
analgesia following WHO step ladder approach only
required in two patients in PO group statistically
insignificant P = 0.149 (FIG.2) . Nausea vomiting
more in group PO but insignificant (P =0.297 FIG. 4) .
Postoperative restlessness found in two patients of
group DK in recovery which resolved spontaneously
with O,. Wound condition remained satisfactory in all
patients during admission and follow up visit in OPD.
SPO2 remained stable and more than 95 % in both
study group patients intraoperatively and in PACU. The
statistically significant difference considered as p <0.05
level.

DISCUSSION

Opioid free and opioid sparing anesthesia techniques
becoming the new standard in adult and pediatric
anesthesia. Our study compared dexamethasone with
ketamine enhanced the duration of block in paediatric
patients in comparion to propofol and ondansetron to

strive forward for an anesthesia technique which is
opioid sparing suitable for both elective and emergency
pediatric surgeries with minimum resources and less
complications. The incidence of any intraoperative
nausea vomiting aso reduced in dexamethasone
metoclopramide group in comparison to propofol
ondansetron group.

In our study, we used an opioid sparing technique for
moving forward to an opioid free anesthesia technique.
We used dexamethasone systematically to see how it
will effects the nerve block duration in combination
with ketamine in pediatric surgical population.
Dexamthasone been  extensively studied for
prolongation of analgesic effect in spinals, epidurals,
caudals, local blocks and aso systematically.
Perinerally and systematic use of dexamethasone been
reviewed and Tan ES™ found that efficacy of peripheral
nerve block duration improved but failed to create a
meaningful clinical difference so we used it
intravenously to get systematic general benefits also
and improved wound healing. Long duration of action
of peripheral nerve blocks always desirable for an
opioid free analgesia plan so an adjuvant added with
local anesthetics. Catheters also been used for
prolonging the effect but associated with other adverse
effects including dislodgement and infections®. In our
observations the wound site remained clean and
healthy. Single shot effect can be prolonged with use of
multiple adjuvants not only perineurally but also
systematically. Due to multimodal approach, pain
management pain scores remained lower in
dexamethasone ketamine group and no requirement of
opioids postoperatively. Otherwise, rebound pain not
only very difficult to manage but add on opioid induced
complications and chronicity. Good nerve block
attenuates central sensitization and also decreases
release of pain mediators such as bradykinin and
substance P controlling pain and indirectly opioid
sparing effects'?. Effective targeted nerve blocks
suppress nociceptive stimulus with incision and traction
leading to reduction in intraoperative body movements
leading to less anesthesia and analgesiaincrements'2.
Another important aspect is reduction in incidence of
nausea vomiting which may be attributed with no or
minimal use of postoperative opioids which isrelated
with mu opioid receptors and that is reflected also with
findings of adequate oxygenation thoughout the clinical
course'®.  Minima intraoperative body movements
noted only in two patients in propofol ondansetron
group requiring additional increments of propofol?®.
This been adequately controlled in dexamethasone
ketamine group directing towards a synergistic effect
which can be quantified using BIS monitoring®® in
future trials. Similarly, postoperative restlessness only
noted in two patients of DK group which can’t be
attributed to inadequate pain control*’ rather ketamine
side effect thou resolved spontaneously with provision
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of oxygen. We used and applied two pain scales to
increase the reliability of our assesssments and results
S0 appropriate management can be provided.®

CONCLUSION

Dexamethasone ketamine combo provides longer
duration of analgesia in pediatric surgical patients
alongside decreased opioid consumption and lower
incidence of nausea and vomiting compared to propofol
ondansetron combo making it a better opioid sparing
anesthesia technique in multimodal analgesia with good
wound healing in pediatric surgery anaesthesia.

Limitations: This study has severa limitations. Firstly,
the sample size was relatively small, which may have
introduced a statistical bias so we are planning for a
larger multi centre study to validate our current
findings. Chronic pain prevention evaluation not done
in our study as ketamine, dexamethasone and nerve
blocks all been contributed as a positive role.
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Critical Care Nurses
Hadi Faiz Jazan and Saja Hashim Mohammed

ABSTRACT

Objective: To assess the level of depersonalization among critical care nurses prior to the implementation of the
MBCT, to evaluate the effect of mindfulness-based cognitive therapy as a psychological intervention to manage
depersonalization among critical care nurses.

Study Design: A quasi-experimental study

Place and Duration of Study: This study was conducted at the Critical Care Units of Al-Hussein Medical City and
Imam Al-Hassan Al-Mujtaba Teaching Hospital, in Karbala, Irag from 7" June 2024 to 13" November 2024.
Methods: This study was conducted involving 88 critical care nurses. Both male and female nurses with at least one
year of experiencein critical care units who voluntarily agreed to participate. Owing to the specialized nature of
critical care units, participants in the study group were assigned to sessions comprising 2 to 5 individual s each.
Parti cipants were randomly assigned to either an intervention (n=43) or a control group (n=45). The intervention
group participated in an eight-week mindfulness-based cognitive therapy program, while the control group
continued with their routine work schedule. Both groups completed the depersonalization subscale of the Maslach
Burnout Inventory prior to and following the intervention.

Results: Both groups had high depersonalization at baseline (p=0.196). Post-intervention, the experimental group
declined from 10.6 to 4.86 (54.1% reduction; p<0.001, d=1.38), while the control group remained unchanged
significantly from 11.7 to 10.9; p=0.432, d=0.02). Between-group differences were significant (p<0.001, d=1.57).
Improvements were greatest among male nurses, those with insufficient income, and those employed in both
government and private hospitals.

Conclusion: Mindfulness-based cognitive therapy is an effective intervention for reducing high levels of
depersonalization among critical care nurses, suggesting its potential as a valuable psychological support strategy in
high-stress healthcare environments.

Key Words. Depersonalization, Burnout, Mindfulness, Cognitive therapy, Critical care nursing, Occupational stress
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INTRODUCTION

Depersonalization, a central dimension of burnout
syndrome, presents significant challenges for critical
care nurses (CCNs), adversely affecting both caregiver
well-being and the quality of patient care.? It is marked

A study conducted in Erbil that assessed nurses using
the Maslach Burnout Inventory found that 40% of the
sample experienced depersonalization.® Approximately
48% of CCNs experience high levels of
depersonalization* and 10% of nurses globally exhibit
severe symptoms of depersonalization.®

by emotional detachment, cynicism, and a diminished
capacity for empathy, often manifesting in impersonal
or dehumanizing interactions with patients.?
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Several factors contribute to the high prevalence of
depersonalization among CCNSs, including excessive
workloads, high patient mortality rates, and frequent
exposure to traumatic events.® These persistent stressors
frequently lead to emotional exhaustion, prompting
nurses to adopt emotional distancing as a coping
mechanism.” The ramifications of depersonalization
extend beyond the individual, as it significantly
undermines the quality of patient care® Nurses
experiencing depersonalization may demonstrate
reduced compassion and engagement, thereby
increasing the risk of medical errors and jeopardizing
patient safety.® Moreover, emotional detachment can
erode patient trust and satisfaction, ultimately
weakening the therapeutic nurse-patient relationship.°
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In response to such challenges, the American Nurses
Association launched the “Healthy Nurse, Healthy
Nation” initiative, encouraging nurses to prioritize
emotional well-being. The initiative underscores the
importance of a balanced integration of mind and body
in delivering high-quality care.! Given their legal and
ethical responsibilities, criticall care nurses must
maintain high standards of care®? Therefore,
addressing and mitigating depersonalization is essential
not only for safeguarding nurses’ mental health but also
for ensuring optimal patient outcomes. This necessitates
the implementation of effective strategies and
policies.®®* Among these, Mindfulness-Based Cognitive
Therapy (MBCT) has emerged as a promising
intervention for alleviating depersonalization symptoms
and mitigating their negative consequences, thereby
enhancing the quality of care provided by CCNs.*#
MBCT is a modern psychotherapeutic approach that
integrates elements of cognitive behavioral therapy
(CBT) with mindful ness practices to improve emotional
regulation and reduce psychological distress.’®> It
combines cognitive strategies such as identifying and
reframing maladaptive thought patterns  with
mindfulness techniques, including meditation and
present-moment awareness.'® This integrative approach
cultivates non-judgmental awareness of thoughts and
emotions, dlowing individuals to respond more
adaptively to stress and emotional challenges.'’
Through MBCT, individuals learn to observe their
thoughts without engaging in reactive or avoidant
behavior, fostering a sense of acceptance and
psychological flexibility. This process enhances self-
avareness and emotional resilience, enabling
individuals to navigate cognitive experiences with
greater calm and clarity.*®

MBCT isrecognized for its brevity, cost-effectiveness,
simplicity of implementation, and demonstrated
efficacy in reducing stress, anxiety, chronic pain, and
mood disorders.'® Despite its well-established evidence
base, concerns have been raised regarding its
applicability within critical care nursing contexts.?° In
light of these challenges, this study aims to evaluate the
effect of MBCT among critical care nursesin Irag. It
will assess depersonalization levels, implement MBCT
as atargeted intervention, and examine its cultural
relevance and practical utility in aresource-constrained
setting.

METHODS

A quasi-experimental study was conducted at Critical
Care Units of Al-Hussein Medical City and Imam Al-
Hassan Al-Muijtaba Teaching Hospital, in Karbala, Irag
from 7" June 2024 to 13" November 2024 vide letter
No. 30 dated 19-5-2024 and 88nurses were enrol led.
Participants were recruited from two hospitals: 43 ICU
nurses and 28 CCU nurses from Al-Hussein Medical
City, and 26 I1CU nurses and 21 CCU nurses from

Imam Al-Hassan Al-Mujtaba Teaching Hospital.
Proportional allocation ensured representation across
both hospitals and units, resulting in 33 ICU and 21
CCU nurses from Al-Hussein Medical City, and 20
ICU and 16 CCU nurses from Imam Al-Hassan Al-
Mujtaba Teaching Hospital. During the intervention
period, two participants voluntarily withdrew, yielding
afinal sample of 88 critical care nurses.The sample was
randomly divided into two groups. an intervention
group (Mindfulness Based Cognitive Therapy) and a
control group.

Both male and female nurses with at least one year of
professional experience in critical care settings were
included. Critical care nurses were excluded if they had
previously  participated in  Mindfulness-Based
Intervention training programs, received psychosocial
or psychiatric treatment, or failed to complete the
questionnaire were excluded.

Data were collected using a two-part structured
guestionnaire. The first section collected information on
the characteristics of critical care nurses, including
demographic variables such as age, sex, residence, and
monthly income, as well as clinical characteristics such
as type of work, years of experience, shift pattern, and
patient load. The second part utilized the
Depersonalization subscale of the Maslach Burnout
Inventory—Human  Services Survey for Medical
Personnel to assess levels of depersonalization.?
Responses were rated on a seven-point Likert scale
ranging from 0 (never) to 6 (every day), alowing
participants to  report the  frequency  of
depersonalization-related  thoughts, feelings, or
behaviours.

Content validity of both the instrument and the MBCT
intervention program was established by a panel of
subject matter experts. Their feedback was incorporated
to ensure clarity, relevance, and alignment with the
study's objectives. Reliability was assessed using the
test—retest method, and the results were analyzed using
the Pearson Correlation Coefficient (PCC). A reliability
coefficient was 0.79 which exceeding the commonly
accepted threshold of 0.70, thereby indicating
satisfactory reliability.

The intervention group received a comprehensive
introduction to the Mindfulness-Based Cognitive
Therapy program, which was implemented between
July 6 and November 2, 2024. The control group
continued with their routine work schedule. The eight-
week program, tailored for high-intensity ICU settings,
involved weekly group sessions lasting 10 to 15
minutes. The sessions included task demonstrations and
daily mindfulness exercises. Nurses were encouraged to
incorporate these techniques into their clinical practice.
A posttest using the same MBI-HSS subscale was
administered to assess changes in depersonalization
levels.
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Data were analyzed using SPSS-24. The differences
were regarded as statistically significant at a p-value of
0.05. Inferential statistics, including independent - and
paired-samples t-tests, were used to examine group
differences, while analysis of variance (ANOVA) with
Tukey’s HSD post-hoc tests was applied for variables
with three categories, such as age and monthly income.
In addition to p-values, effect sizes were calculated to
provide a clearer indication of the intervention's
impact. Cohen’s d was used, with values of d < 0.5
indicating a small effect, 0.5 d < 0.8 a medium effect,
andd 0.8 alarge effect.

RESULTS

The majority were aged 22-26, with males slightly
outnumbering females in the experimental group.
Clinical experience was the most common, with 79.1%

in the experimental group and 71.1% in the control
group. Nurses with 4-6 years of experience represented
20.9% and 28.9%, respectively. No significant
differences were found in years of experience between
the groups (Table 1).

Table 2 shows no statistically significant difference
between the two groups in the pretest, as reflected in
the comparable mean scores of 10.6+4.52 for the
experimental group and 11.7+4.92 for the control with
small effect size and not significant (p=0.196).
However, following the intervention, the experimental
group experienced a significant decrease in
depersonalization, with the mean score declining to
4.86+1.89, whereas the control group showed a slight
decrease to 10.9+5.1. This post-intervention difference
was statistically significant (p<0.001) and associated
with alarge between-group effect size (1.57).

TableNo. 1: Distribution of demographic and professional characteristics of critical care nurses by research

group at baseline (Pre-test)

Experimental Group _
Variable (N=43) Control Group (N=45) P value
F % F %
22-26 24 55.8 23 51.1
Age (Years) 27-31 11 25.6 16 35.6 0.552
32-36 8 18.6 6 13.3
Male 23 53.5 22 48.9
Sex Female 20 465 23 511 | 0%
: Rural 7 16.3 8 17.8
Residence Urban 3% 83.7 37 g22 | 0%
Sufficient 19 44.2 23 51.1
Monthly Income | Sufficient to some extent 17 39.5 18 40.0 0.554
Insufficient 7 16.3 4 8.9
Government hospital only 29 67.4 34 75.6
Type of work Govgrnment and Private 14 26 11 a4 0.399
hospital
Y ears of 1-3 34 79.1 32 71.1 0.389
Experience 4-6 9 20.9 13 28.9 )
_ Morning 21 48.8 23 51.1
Shift time Evening 22 512 22 a9 | 0831
. 1-2 39 90.7 38 84.4
Patient load 34 2 93 7 156 0.375
TableNo. 2: Detail of deper sonalization changes and compassion enhancement after MBCT
Variable Experimental Group P Control Group P
M.s | Ass| Ms| Ass | value | Mss| Ass| M.s | Ass | value
— . 0.014 0.456
Feeling impersonally toward patients 226 | M |084| L Sig 229| M | 211 | M Ns
Increase sense of callousto patients of 223 | M los1| L 0.(_)15 240! M | 242| M 0.521
colleges Sig Ns
Workl ng in ICU makes nurses 274l M 119! L 0.(_)32 287! M 1273| M 0.675
emotionally harder Sig Ns
Decrees_ interesting in what is going on 120 | L loss!| L O.Ql3 198! L |101l L 0.762
ICU patients or colleagues Sig Ns
Feeli ng that t_he patients blame the nurse 200 | M 108! L 0.638 22| M l180] L 0.473
regarding their problems Ns Ns
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Table No. 3: Comparison of depersonalization scores before and after MBCT program among critical care

nursesin theintervention and control groups

Experimental Group _ Effect size

Time Point (N=43) Control Group (N=45) between P. Value
SD SD groups

Pre-test 10.6 4.52 11.7 4.92 0.23 0.196
Post-test 4.86 1.89 10.9 5.1 157 <0.001
Mean difference Pre — Post 5.76 6.03 0.778 5.88 <0.001
Effect Size within group 1.53 0.15 <0.001
Percentage change 54.1% 7.4% <0.001
P. Value <0.001sig 0.854

The significant reductions in depersonalization were
observed by sex (p=0.045), monthly income (p=0.006),
and type of work (p=0.012), while no significant
differences were found for age, residence, years of
experience, or shift time (p > 0.05) [Table 3]

DISCUSSION

In the present study, both the experimental and control
groups exhibited elevated levels of depersonalization at
baseline. Approximately half of the nurses in the
experimental group reported high levels of
depersonalization, consistent with findings with Nyarko
et al? and Aragéaz et al%, which reported that roughly
one-third of critical care nurses experienced significant
depersonalization.

This study showed that MBCT intervention, the
experimental group demonstrated a Satisticaly
significant reduction in depersonalization scores. This
reduction suggests an improvement in emotional
engagement and  interpersonal  responsiveness,
indicating a shift away from emotional detachment and
cynicism. In contrast, the control group exhibited only a
marginal, non-significant change, reinforcing the
conclusion that the observed improvements were
attributable to the MBCT intervention rather than
external variables or natural fluctuations over time.
Between-groups, effect size waslarge, indicating a
substantial reduction in depersonalization among those
who received MBCT. Similarly, the within-groups
effect size for the experimental group also fell within
the large range, demonstrating both statistica and
practical significance. Thisimprovement may be linked
to one of the cores MBCT activities “the experience of
inner-outer feelings and emotions exercise” which
enables participants to disengage from distressing
thoughts, reconnect with bodily and emotiona
awareness, and regulate their stress responses. By
enhancing emotional regulation and fostering empathy,
this component of MBCT may help nurses re-engage
with their roles more compassionately. These findings
align with Othman et al**, who reported significant
reductions in depersonaization following an eight-
session MBCT program for critica care nurses.
Similarly, Bellehsen et al?* found it to be feasible and

effective, with notable improvements in psychological
well-being.

This study aso found a dSatistically significant
difference in depersonalization scores by sex with male
nurses demonstrating a greater post-intervention
reduction than female nurses. I nterestingly, male nurses
had higher baseline depersonalization scores. This
result supports with Diao et al® and Almulihi et al%,
they reported that male nurses are more likely to
experience higher levels of depersonalization. One
possible explanation liesin the cultural context of Iraq,
where nursing is traditionally viewed as a female-
dominated profession. Male nurses may experience
greater societal pressure and role-related stress,
contributing to increased depersonalization. The more
pronounced reduction among males post-intervention
may also be partially attributed to their higher initial
scores, alowing for a greater margin of improvement.
MBCT’s emphasis on emotional awareness and
acceptance may be particularly beneficia for male
nurses, who may face cultural barriers to emotional
expression. Although the decrease was less pronounced
among female nurses, it was still meaningful, indicating
that MBCT is beneficial for both genders.

In addition to sex, monthly income emerged as a
significant predictor of depersonaization change.
Nurses with insufficient income reported higher
baseline depersondization levels. This finding
corroborate with Y anbei? identified financial stressasa
predictor of depersonalization among ICU nurses.
Zhang et a? aso confirmed a positive correlation
between financial stress and emotional disengagement
in hedthcare professionals. Despite this financia
stressor, participants from low-income backgrounds
demonstrated significant reductions in
depersonalization after MBCT, likely due to the
intervention’s capacity to enhance stress management,
reduce emotional reactivity, and build resilience.
Another notable finding was the significant reduction in
depersonalization among nurses working in both
governmental and private healthcare settings. This
aligns with Xie et al?®, who found mindful ness-based
interventions to be effective in reducing both emotional
exhaustion and depersonalization across varied clinical
contexts. Nurses working in multiple settings may face
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additional stress from balancing workload and
responsibilities, but they may also possess greater
intrinsic motivation for skill development. MBCT may
support this motivation by improving emotional
resilience and tolerance for workplace stress, thus
reducing depersonalization and fostering stronger
patient connections.

CONCLUSION

The critical care nurses experienced high levels of
depersonalization, which significantly reduced after
Mindfulness-Based Cognitive Therapy intervention.
The experimental group showed a significant reduction
in depersonalization scores, while the control group
showed no change. Male nurses, those with insufficient
income, and nurses working in both public and private
sectors experienced the greatest reductions.
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Defects: A Systematic Review of Diagnostic
and Reproductive Outcomes

Nora Shar aflil, Kaveeta Ramesh Kumar?2 and Ramesh Kumar3
ABSTRACT

Due to the increase in caesarean sections worldwide, caesarean scar defects (CSD), also referred to as niches or
isthmoceles, are becoming an increasingly more recognized complication. CSD can create long-term gynecol ogical
and reproductive complications. This review was conducted at Zulekha Hospital Sharjah United Arab Emirates from
October 2025 till December 2025. This review included 65 studies conducted between the years 2000 and 2025 that
examined imaging findings and clinical outcomes in relation to CSD. Transvaginal ultrasound (TVS) was the
primary diagnostic method used, occasionally in conjunction with saline infusion sonohysterography (SIS) and
three-dimensional (3D) ultrasound, as the 3D viewing angle permitted better accuracy of the diagnosis. There are
common associated imaging findings such as niche depth was > 2mm and residual myometrium thickness (RMT) of
< 3mm. CSD is also associated with secondary infertility in 28% - 40% of cases due to chronic inflammation with a
likely impaired endometrial receptivity period. Obstetrical risks with CSD include uterine rupture, caesarean scar
ectopic pregnancy, and placenta accreta spectrum when the RMT is < 2.5 mm. Although CSD is clinically
significant in the caesarean population, there is still much inconsistency with the imaging diagnostic methods and
management. There is a necessity for and consensus on the diagnostic criteria and further prospective research to
establish the best possible management in clinical practice to improve reproductive outcomes for affected women.

Citation of Systematic Review: Sharafli N, Kumar KR, Kumar R. Transvaginal Sonography and the Clinical
Burden of Caesarean Scar Defects. A Systematic Review of Diagnostic and Reproductive Outcomes. Med
Forum 2026; 37(3):99-104. doi: 10.60110/medfor um.370320.

INTRODUCTION

In addressing the shift towards caesarean section (CS)
deliveries worldwide, there is an important parallel in
the impacts on maternal and neonatal outcomes.!
However, translating the improvements in maternal and
neonatal outcomes to identify a single occurrence of
sequelae is complex as an increase in long-term adverse
events following CS is witnessed.? One such occurrence
is a caesarean scar defects (CSD)—also referred to as a
niche or isthmocele—is present at where thereis a
previous uterine incision and is defined as a "pouch” at
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the site of uterineincision that is alocalized myometrial
discontinuity that has the potential to compromise
uterus integrity and physiological function.s.

As diagnostic imaging approaches have developed, so
too have the diagnostic approaches to the CS scar
complication of CSD because transvaginal ultrasound
has emerged as a primary imaging approach in the
diagnostic pathway for CSD.*®* The associated
advantages of transvaginal ultrasound, specifically for
the assessment of uterine scar morphology with a non-
invasive, real-time assessment, have strengthened its
position as a primary method of diagnosis.® Adjuvant
technigues such as saline infusion sonohysterography
and/or three-dimensional (3D) ultrasound have
contributed to additional modes of assessment as they
enable the evaluation of niche depth, width and residual
myometrial  thickness which are al critica
characteristics for diagnosis and risk assessment/
management planning.”8

While some women with a CSD remain asymptomatic,
most women report the following symptoms: post-
menstrual  bleeding, pelvic pain, dysmenorrhea, or
secondary infertility.® The clinical significance of CSD
does not just impact reproductive health, but may also
play a significant role in obstetric care.’®'! These
potential complications should emphasize the impact of
early and accurate diagnosis.
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The purpose of thisreview isto provide an overview of
the ultrasound features and clinical significance of
caesarean scar defects. We synthesize the available
information about CSD and highlight the implications
of the need for a standard imaging modality and the
necessity for interdisciplinary treatment and care for
patient diagnosis and outcomes.

METHODS

This is a systematic review with the intention of
reviewing the ultrasound assessment of CSD and
implications for clinical practice.
Database searches were conducted on PubMed, Scopus,
Web of Sciences, and Google Scholar. The search
included articles published from January 2000 to March
2025. The following key search terms and their
combinations were utilized:

“caesarean scar defect”

“niche” OR “isthmocele”

“ultrasound” OR “transvaginal sonography”

“saline infusion sonohysterography”

“3D ultrasound”

“residual myometrial thickness’

“infertility”, “postmenstrual

bleeding”, “uterine rupture”’,
pregnancy”

Boolean operators (AND, OR) were applied to refine

the results.

Theinclusion criteriawas:'*13
Peer-reviewed origina
reviews, and meta-analyses
Studies focusing on diagnostic imaging,
clinical presentation, and management of CSD
English language publications
Human studies involving women with a
history of caesarean delivery

The exclusion criteria was: 2+
Non-English publications
Case reports, editorials, and conference
abstracts without substantial data
Studies focusing solely on surgical techniques
without imaging correlation

Caesarean Sscar

research  articles,

The methodological quality of the articles that were
selected was considered informally based on sample
size, design, and clarity of outcome reporting. For
quantitative observational studies, the PRISMA
guidelines were used, as shown in figure 1.

RESULTS

In total, 65 studies that were published from 2000 to
2025, were included in this review. Most studies were
observational designs. prospective cohort studies
(n=28), retrospective cohort studies (n=21), systematic
reviews (n=8), and cross-sectional studies (n=8). Study
populations ranged significantly from small clinical
series (<50 patients) to multi-institutional studies with
>1,000 patients. Although most studies originated from
Europe, Asia, and North America which suggests
differences in clinical and imaging practice,
approximately 80% of studies focused on diagnostic

imaging.

T
- R o Records ramoved before screening:
e Reg‘;&iﬁi’:'ﬁ?ﬁ;’%]- Cuplicate records removed (n
T =1000
Google Scholar (n =320) > ) marked as ineligible by
Pubmed (n =415)
Eul Al . automation tools (n =0 )
Web of Science (n =435) Records remaved for other
reasons (n =0}
v
Records screened > Records auciuded*
(n=1000) {n=850)
| o |
: ¥ Fuil text articles excluded: (n=85)
& » Mot focused on Caesarean Scar
Full text article assessed for * Defact: n=40
eligibility « Case reports or letters without
fn=180) substantial data: n=24
« Insufficiant diagnostics or dlinical
outcome data: n=20

v
i Studies included in review
; n=65)

FigureNo.1: PRISMA flowchart

TableNo.1: Clinical outcomes, reproductiveissues, or treatment consider ations

Authors Country Study Design | Imaging Key Findings
& Sample Size | Modality
Armstrong | Likely Narrative Transvagina Highlights the emerging clinical
F e al. | UK/Multicenter* | review; multi- | ultrasound (TVS) | concern of CSD and its associations
(2022) center data | primarily with abnormal uterine bleeding,
(sample size not pelvic pain, and potential fertility
specified) issues.
Wu Z et al. | China Review article; | TVS, with | Discusses advances in diagnosis and
(2023) sample details | discussion on | controversies in  treatment  of
not specified adjunct techniques | cesarean scar defect, emphasizing
diagnostic challenges and treatment
considerations.
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Drouin O et | Likely Case report | TVS before and | Demonstrated the ultrasonographic
al. (2014) Canada/Europe* | (n=1) after laparoscopic | evaluation of a uterine scar niche and
repair its improvement following surgical
repair.
Zakherah Middle Eastern | Narrative TVS and 3D | Provides a comprehensive narrative
M e al | region (eq., | review; ultrasound on uterine niche evaluation and
(2024) Egypt) qualitative associated clinical  implications,
synthesis highlighting the 360° assessment
approach.
Meuleman Netherlands Systematic TVS, sdline | Identifies the lack of standardized
SIM e al. review  (data | infusion criteria for diagnosing CSD and
(2023) pooled  from | sonohysterography | correlates niche characteristics with
multiple (81s), and 3D | symptoms such as abnormal
studies) ultrasound bleeding and pain.
Monteagudo | Spain Observational Saline  infusion | Detailed the morphological features
A e al. study in non- | sonohysterography | of the niche in cesarean scars,
(2001) pregnant (819) providing early insights into imaging
women (sample characteristics.
size not
specified)
Polat | et al. | Turkey Clinical cae | TVS, with color | Focused on  diagnosis  and
(2012) series  (multiple | Doppler adjuncts | management of cesarean  scar
cases of cesarean pregnancies, stressing the
scar - pregnancy; importance of early recognition and
sample size not intervention.
explicitly stated)
Chen ZY et | China Interventional TVS and | Evaluated a combined interventional
al. (2011) study/case hysteroscopy approach  for  cesarean  scar
series  (small | combined with | pregnancy, demonstrating successful
sample series) uterine artery | management  with  hysteroscopic
embolization repair and embolization.
Vervoort Netherlands Hypothesis/theo | Discussion Proposes mechanisms for niche
AIMW et retical  paper; | centered on | development in cesarean scars,
al. (2015) review of | ultrasound linking surgical technique factorsto
existing data findings (TVS) defect formation.
Donnez O | Belgium Review article; | TVS, SIS, and | Defines*cesarean scar disorder” and
(2023) narrative MRI discussed reviews management strategies with
synthesis emphasis on imaging-based
diagnosis and surgical repair options.
Bij de Vaate | Netherlands Observational TVS Found that niche measurements (e.g.,
AJ e al. study (approx. residual  myometrial  thickness)
(2011) 200 women) correlated with the severity of
postmenstrual spotting.
Vervoort AJ | Netherlands Hypothesis paper;| Discussion Offers dlternative hypotheses
et al. (2015) review-based primarily on TVS | regarding the etiology of cesarean
(datasynthesis, | parameters scar niches, reinforcing the role of
sample not imaging in understanding defect
applicable) formation.
Tower AM | USA Review of | TVS as the key | Emphasizes that cesarean scar
& Frishman clinical data | imaging tool defects contribute to  abnormal
GN (2013) and case series uterine  bleeding and  other
(narrative gynecologic complications,
review) suggesting a need for greater clinical
awareness.
Visserset al. Netherlands Prospective TVS, SIS Incidence of CSD ~32%; CSD

(2020)

cohort, n=200

associated with 3.47x higher risk of
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abnormal uterine bleeding.
Systematic
. review, n=17 . -
Albonico et Italy sudies TVS, 3D US Laparpscoplc repair: 62% pregnancy,
al. (2024) : 72% live birth in infertile women.
(laparoscopic
repair)
Double-layer uterine closure reduced
;e;er(wl;glnsga Multinational 5;1-; HS%CIOSQ TVS postmenstrual  spotting/niche  size
] ' compared to single-layer.
Tavlor et al Prospective Identified risk factors. single-layer
yioretal-| ysa risk-factor TVS closure, low incision, previa; CSD
(2018) p
study, n=500 common (~60%).
DISCUSSION . Chronic pelvic discomfort or abnormal uterine

Transvaginal sonography (TVS) was the main imaging
modality used in nearly al studies, and saline infusion
sonohysterography (SIS) and 3D ultrasound were used
as adjunct imaging modalities in more than half.

Key imaging characteristics of CSD included:
Anechoic or hypoechoic triangular or pouch-
like defects at the cesarean scar location.

Depth of niche >2mm and residual myometrial
thickness (RMT) <3mm were typically used
diagnostic criteria.

3D ultrasound provided better visualization of
the morphology of the defect and continuity of
the uterine wall.

The studies highlighted that there is still no

standardized measurement protocol, with variability in

thresholds for a clinically significant niche.

Xu Xj et a. examined the association of caesarean scar

defect with risk of abnormal uterine bleeding, they

found a pooled prevalence of about 46% for abnormal
uterine bleeding in women with caesarean scar defect,
and a significantly higher risk for intermenstrual
bleeding (RR=2.93).Y Tsuji S et a. examined the
prevalence of postmenstrual spotting, dysmenorrhea,
pelvic pain, and dyspareunia among women with

caesarean scar defect, respectively; 63.8%, 53.1%,

39.6%, and 18.3%, indicating that these symptom

patterns and rates of occurrence among women with

caesarean scar defect are notable.’® Tarafdari A et al.
study predicted symptomatic caesarean scar defect:
severity of symptoms correlated with defect size and
residual myometrial thickness, with RMT <2.5 mm was
related to increased severity in symptoms (pelvic pain
and dysmenorrhea).’® Maeda E, et al. study caesarean
scar niche-related bleeding: postmenstrual spotting

28.9% of women with caesarean scar defect vs. 6.9% of

women without (OR 5.5). %

Among the total of 65 studies, 47 studies reported

clinical symptoms associated with CSD. Hereisalist of

the most commonly reported findings:

. Postmenstrual spotting (68%)

. Pelvic pain or dysmenorrhea (45%)

. Dyspareunia (17%)

bleeding (AUB) (52%)
A number of studies noted that niche depth correlated
with symptom severity among women with RMT <2.5
mm.
A large number of studies (n =
reproductive outcomes:
. Secondary infertility reported in 28-40% of
women with CSD
. Associations were observed with:

a) Impaired endometria receptivity

b) Chronic inflammation or fluid (or both) in the

niche

c) Failed embryoimplantationinIVF cycles
Jayasundara DMCS et a? reported a Secondary
infertility incidence in women with a uterine niche of
27.4%-75%. Chronic inflammation, fluid, and RMT
reduction were noted as major factors for fertility
impairment.
Vissers J et al. cites chronic inflammation, retained
fluid, and physical obstruction as mechanisms that can
impact implantation and endometrial receptivity.?224
Obstetric risks described in 29 studies were:

33) assessed

. Uterine rupture in labour (especially when
RMT < 2.5mm)

. Caesarean scar ectopic pregnancy (CSP)

. Placenta previa and placenta accreta spectrum

(PAS) disorders

Despite the growing awareness of caesarean scar
defects (CSD) and the advancements in imaging
modalities there is no consensus regarding the threshold
to use for diagnosis and treatment of CSD. This review
stressed the significant reproductive and obstetric risks
associated with CSD, including secondary infertility,
abnormal uterine bleeding, cesarean scar pregnancy,
and uterine rupture primarily with RMT <2.5 mm?>%7,
Unfortunately, the current literature examining CSD is
primarily observational and heterogeneous in type,
resulting in limited ability to generalize the findings
across populations. Further, the literature shows a
significant void in high-quality longitudinal studies
examining the long-term effectiveness of surgical repair
strategies and the long-term safety regarding potential
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restoration of fertility and protection of future
pregnancy?.

The limitations of the review included variability in
study design, small sample sizes, and inconsistency in
imaging criteria used across the publications. The
paucity of randomized controlled trials and excessive
reliance on retrospective studies limit the available
evidence.

CONCLUSION

Caesarean scar defect (CSD) is an emerging condition
due to the increase in caesarean deliveries worldwide,
impacting gynecologic, reproductive, and obstetric
health. Diagnosis primarily involves transvaginal
ultrasound, while adjunct forms of imaging include
saline infusion sonohysterography and 3D ultrasound,
which improve the assessment of the niche's accuracy
and reproducibility. The most commonly reported
clinical manifestations—postmenstrual bleeding, pelvic
pain, and secondary infertility—are generally correlated
with the depth of the niche and residual myometrial
thickness (RMT), particularly if RMT islessthan 2.5
mm. Despite increasing recognition of CSD and
improved diagnostic capability in ultrasound imaging,
there is dtill no universal definition, criteria for
measurement, or guidelines for management.
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Midwives Rolein Early Initiation: A Narrative Review
Wdad Alanazy

ABSTRACT

Introduction: Early initiation of breastfeeding (EIBF), placing the newborn to the breast within the first hour after
birth, is one of the most effective and low-cost strategies to improve neonatal survival and maternal outcomes.
Despite strong global advocacy, EIBF rates remain below the World Health Organization (WHO) target of 70%.
Aim: This narrative review synthesizes recent evidence (2018-2025) on midwives' rolesin promoting and
supporting EIBF, highlighting institutional, educational, and socio-cultural factors that influence breastfeeding
initiation and continuation.

Place and Duration of Study: Majmaah University, Al-Majmaah, 11952, Saudi Arabia from October 2025 till
December 2025.

Methods: A structured narrative review guided by the Joanna Briggs Institute (JBI) methodology and the PRISMA -
ScR framework was conducted. Searches were performed in PubMed, CINAHL, Scopus, and Google Scholar.
Studies addressing breastfeeding initiation, midwifery support, or postpartum education were included.

Findings: eleven peer-reviewed studies met inclusion criteria. Evidence showed that midwives' education and
training significantly improve EIBF outcomes. Institutional policies such as Baby-Friendly Hospital Initiative
(BFHI) accreditation, rooming-in, and skin-to-skin contact enhance breastfeeding success. Mothers valued
empathetic communication, practical assistance, and continuity of care. Barriers included Cesarean delivery,
inadequate staff training, and limited institutional support.

Conclusion: Midwives are pivotal in achieving optimal breastfeeding outcomes through immediate postpartum
support, advocacy, and culturally sensitive counselling. Strengthening professional education, enforcing BFHI
standards, and expanding family-inclusive community programs are essential to meet WHO and Saudi Vision 2030
targets.

Key Words: Breastfeeding support; Early initiation; Midwives; Postpartum care; Baby-Friendly Hospital Initiative;
Saudi Arabia.

Citation of Narrative Review: Alanazy W. Breastfeeding Support and Midwives Rolein Early Initiation: A
Narrative Review. M ed Forum 2026; 37(3): 105-110. doi: 10.60110/medforum.370321.

INTRODUCTION

Early initiation of breastfeeding (EIBF)—defined as
placing the new-born to the breast within the first hour
after birth—is a crucial determinant of infant survival
and maternal health *. According to the World Health
Organization (WHO), timely initiation of breastfeeding
can prevent up to 15 % of neonatal deaths worldwide,
primarily by reducing the incidence of sepsis,
pneumonia, diarrhea, and other preventable
infections®®. Early mother-infant contact stimulates
oxytocin release, enhances uterine contraction to
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prevent postpartum haemorrhage, and strengthens
emotional bonding®. From a public-health perspective,
EIBF represents a low-cost, high-impact intervention
contributing directly to Sustainable Development Goal
3.2 on reducing neonatal mortality. Despite extensive
global advocacy, EIBF rates remain below the WHO
target of 70 %, with considerable regional disparities.
Only about 57.6 % of infants worldwide are breastfed
within the first hour, with the lowest prevalence
reported in  high-income and Middle-Eastern
countries®®. In Saudi Arabia, early initiation occursin
roughly 23 % of hirths, reflecting systemic and cultural
barriers®.  Contributing factors include cesarean
deliveries, limited staffing, inconsistent postnatal
education, and inadequate Baby-Friendly Hospital
Initiative (BFHI) implementation3’.

Midwives occupy a strategic and irreplaceable rolein
promoting EIBF through immediate postpartum care,
counselling, and advocacy for mother- and baby-
friendly practices®. Positioned at the frontline of
maternity services, midwives implement evidence-
based interventions—ensuring skin-to-skin contact,
facilitating rooming-in, and guiding early latching and
positioning*®. Beyond technical competence, their
empathy, communication, and cultural sensitivity
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directly influence materna  confidence and
breastfeeding success 1°.

However, gaps persist in midwives breastfeeding
knowledge, ingtitutional backing, and self-efficacy.
Heavy workloads, limited continuing education, and
fragmented health-care policies restrict the consistency
and quality of breastfeeding assistance-!2.
Sociocultural norms, family influence, and post-
cesarean  anxiety  further  complicate  EIBF
implementation. Breastfeeding is widely recognized as
one of the most effective and cost-efficient
interventions for improving maternal and neonatal
health outcomes. Early initiation of breastfeeding,
defined as putting the newborn to the breast within the
first hour after birth, plays a critical rolein reducing
neonatal morbidity and mortality. The World Health
Organization (WHO) and the United Nations Children’s
Fund (UNICEF) strongly recommend early initiation of
breastfeeding as an essential component of optimal
newborn care. Initiating breastfeeding within the first
hour of life helps stimulate the release of oxytocin,
promotes uterine contraction, enhances mother—infant
bonding, and supports the establishment of an adequate
milk supply. Additionally, early breastfeeding allows
newborns to receive colostrum, which is rich in
immunological components, growth factors, and
essential nutrients that protect against infections and
support early immune devel opment®>25,

Despite strong global recommendations, the rate of
early initiation of breastfeeding remains suboptimal in
many regions, particularly in low- and middle-income
countries. Various barriers contribute to delayed
initiation, including lack of maternal awareness,
cultural practices, medical interventions during
delivery, and inadequate breastfeeding support in
healthcare facilities. Among healthcare professionals
involved in maternity care, midwives play a pivota role
in facilitating early initiation of breastfeeding®. As
primary caregivers during labor, delivery, and the
immediate postpartum period, midwives are uniquely
positioned to provide education, emotional support, and
practical guidance to mothers. Their clinical skills and
counseling abilities significantly influence maternal
confidence and the successful initiation of
breastfeeding. Midwives contribute to breastfeeding
promotion through multiple mechanisms. They assist
mothers with proper positioning and attachment,
encourage skin-to-skin contact immediately after birth,
and provide reassurance and counseling to overcome
initial breastfeeding difficulties'”. Evidence suggests
that continuous professional support from trained
midwives increases the likelihood of timely
breastfeeding initiation and improves exclusive
breastfeeding rates during the early postpartum period.
In addition, midwives play an important role in
implementing evidence-based practices recommended
by the Baby-Friendly Hospital Initiative (BFHI), which

emphasizes ealy mother—infant contact and
breastfeeding support within healthcare settings”.

This review therefore synthesizes recent empirical and
integrative evidence on midwives' roles, barriers, and
enabling factors affecting EIBF. By identifying
effective strategies and persistent gaps, it aims to
inform educational programs, policy frameworks, and
maternal-child health initiatives aligned with WHO
goalsand Saudi Vision 2030 priorities.

METHODS

A structured narrative review was conducted following

the Joanna Briggs Institute (JBI) methodology (2017)

and aligned with the PRISMA-ScR framework. The

review process included identifying relevant literature,

screening for eligibility, charting data, and synthesizing

results according to the stated objectives. To synthesize

current evidence (2018-2025) on the role of midwives

in supporting EIBF and to explore institutional,

educational, and sociocultural factors that influence

initiation and continuation during the early postpartum

period.

Using the PCC framework (Population, Concept,

Context):

Inclusion criteria

1. Peer-reviewed empirical or review studies
addressing breastfeeding initiation, midwifery
support, or early postpartum education.

2. Research involving mothers, midwives, nurses, or
health systems supporting EIBF.

3. Published in English (Jan 2018 — Jun 2025).

4. Full-text availability.

5. Quantitative, qualitative, or mixed-methods studies
of moderate-to-high quality.

Exclusion criteria

1. Editorials, commentaries, abstracts, or
literature.

2. Non-English publications or unrelated topics.

3. Studies lacking methodological transparency or
full-text access.

Electronic searches were performed in PubMed,

CINAHL, Scopus, and Google Scholar (June 2025).

Reference lists of included papers were screened

manualy.

Search terms combined MeSH and free-text keywords:

(“early initiation of breastfeeding” OR “EIBF’) AND

(“midwife” OR “midwifery support” OR “lactation

counselling” OR “breastfeeding education”) AND

(“postpartum care” OR “Baby-Friendly Hospital

Initiative” OR *“skin-to-skin contact”). After duplicate

removal, two reviewers screened titles, abstracts, and

full texts independently; discrepancies were resolved by

discussion.

Sear ch outcome: 82 recordsidentified 21 duplicates

removed 61 screened 37 excluded 24 full texts

assessed 15 excluded (low quality) 9 studies

included. Data were extracted using a standardized

grey
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form capturing author(s), year, country, design,
population, and key findings. Quality was assessed

Fecords identified through
database searching (n = 32)

Records after duplicates removed
(n=461)
|

.

using the JBI Critical Appraisal Tools, retaining only
studies meeting 70 % criteria for rigor and relevance.

Records screened (n= 61)

Eecords excluded (n=37)

Full-text articles assessed for
eligibility (n=24)

|

Studies included in synthesis

(n=11)

Full-text articles excluded (n = 13)
i * Not focused on midwives” role (n
+ Lacked methodological

* Non-Englizh publications (n = 2)
* Low-quality appraisal (<70% JBI

Feazons for exclusion:
= 3)

tranzparency (o= 13)

criteria) (n=3)

Figure 1. PRISM A 2020 Flow Diagram for Study Selection

FINDINGS AND DISCUSSION

Globally, only ~57.6% of infants are breastfed within 1
hour after birth, a rate dropping sharply following
cesarean delivery3. Cultural beliefs about colostrum
impurity and the prestige of formula remain persistent
deterrents. In Saudi Arabia, EIBF rates remain low
(~23%) despite institutional policies advocating early
feeding®. The 2024 study by Alissa and Alshareef in
Makkah reveded that mothers who initiated
breastfeeding early and received pre-birth education
maintained longer exclusive breastfeeding durations —
confirming the vital link between EIBF and sustained
exclusive breastfeeding.*31°

Midwives clinical competence and confidence are
critical determinants of early initiation of breastfeeding
(EIBF) success. Wang et al. (2023) and Sato et al.
(2022) demonstrated that structured |actation-support
programs significantly enhance midwives knowledge,
practical skills, and the overall rate of successful EIBF;
however, ongoing reinforcement, mentorship, and
performance supervision are necessary to sustain these
improvements®!!, The French National College of
Midwives' guidelines emphasize that midwives must
master three essential predictors of breastfeeding
success—safe skin-to-skin contact, initiation of the first
breastfeed, and continuous 24-hour rooming-in—which

together form the foundation of competent perinatal
care'®Y,

Training that integrates these competencies within the
Baby-Friendly Hospital Initiative (BFHI)—particularly
Step 2 (staff competency) and Step 4 (skin-to-skin
contact)—has been shown to improve care consistency,
adherence to evidence-based practices, and institutional
accountability. Nevertheless, many Saudi midwives
continue to report limited opportunities for continuing
education, high clinical workloads, and a lack of
structured mentorship programs, all of which restrict
skill retention and confidence in implementing EIBF-
supportive interventions. Midwives bridge the gap
between clinical protocol and materna experience.
Evidence from Sweden® and France'* shows that

midwife-led empathy, hands-on guidance, and
reassurance are key determinants of maternal
confidence. Saudi mothers echo this need for

personalized and trust-based communication®, yet
heavy caseloads limit midwives availability for
extended postpartum counselling. The WHO (2024)
and BFHI guidelines recommend 1 trained
breastfeeding specialist per 700 births, but many
facilities fal short of this ratio'®2L.

Institutional support directly affects EIBF outcomes.
Facilities with BFHI accreditation, 24-hour rooming-in,
and immediate skin-to-skin show significantly higher
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initiation rates®. Saudi studies report organizational
barriers such as inconsistent BFHI implementation,
staff shortages, and limited training in cesarean wards®.
Midwives often struggle to balance routine clinical
tasks with breastfeeding support, especially when
policy frameworks lack clarity or resources for
protected lactation time and private spaces.
Cultural attitudes and family dynamics significantly
influence midwives ability to implement early
initiation of breastfeeding (EIBF). Studies from
Indonesia and China have shown that family-inclusive
antenatal education substantially improves both
initiation and exclusivity rates?®?. In Saudi Arabia—
where decision-making during childbirth and
postpartum often involves fathers and grandmothers—
midwives must extend breastfeeding education beyond
mothers to include key family members. Engaging
these influencers helps dispel myths about colostrum
impurity, strengthens emotional support for mothers,
and reduces early formulaintroduction®’. The French
National College of Midwives' guidelines emphasize
that cultural and familial perceptions directly shape
breastfeeding behaviours. Midwives are therefore
encouraged to promote shared parental responsibility,
highlighting fathers' active participation not only as
emotional supporters but aso as advocates for
exclusive breastfeeding and baby-friendly practices®®.
Empowering midwives to address these cultural
dimensions requires targeted communication training,
community engagement programs, and culturaly
tailored counselling that respects traditional norms
while promoting evidence-based care. When midwives
are empowered to act as both clinicians and educators,
they can build trust, challenge misconceptions, and
strengthen maternal autonomy within culturally diverse
settings. This dual role positions midwives as key
change agents in achieving higher EIBF rates and
sustaining breastfeeding beyond the early postpartum
period”. Effective EIBF support extends beyond
hospital discharge. Couto et al. (2025)* found that home
visits and teleconsultations by midwives sustain
breastfeeding intentions. However, returning to work is
amajor barrier for Saudi mothers. Alissa and Alshareef
(2024)*3 reported that short maternity leaves and lack of
expressing facilities in workplaces significantly reduced
exclusive breastfeeding durations — reinforcing the
need for midwivesto advocate policy reforms and
guide mothers on safe milk expression and storage?”%.
Midwives face multidimensional barriersin promoting
EIBF:

Systemic: workforce shortages and inadequate

BFHI integration;

Educational: limited continuing education and

training opportunities;

Cultural: beliefsthat colostrum isimpure and

pressure from relatives to formula-feed;

Operational: high workload, insufficient privacy

for breastfeeding counselling;

Psychological: midwives own self-efficacy and

emotional  burnout when support is not

institutionally valued.
These findings underscore the need for system-level
strategies to empower midwives as frontline advocates
for maternal and neonatal health®. Early initiation of
breastfeeding, defined as placing the newborn to the
breast within the first hour after birth, is a key
intervention recommended by the World Headlth
Organization and other globa health agencies.
Initiating breastfeeding soon after delivery alows
infants to receive colostrum, which isrich in antibodies,
growth factors, and protective proteins essential for
early immune development. Early breastfeeding also
promotes skin-to-skin contact between mother and
infant, enhances maternal-infant bonding, and
stimulates the release of oxytocin, which facilitates
uterine contraction and reduces the risk of postpartum
hemorrhage®. In neonatal care settings, particularly
among preterm or low-birth-weight infants, early
exposure to human milk has been associated with
improved feeding tolerance, reduced risk of necrotizing
enterocolitis, and decreased rates of late-onset sepsis.
Despite strong global recommendations and clear health
benefits, the rate of early initiation of breastfeeding
remains suboptimal in many regions. Several maternal,
cultural, institutional, and healthcare-related factors
influence the timing and success of breastfeeding
initiation®2. Lack of maternal knowledge, delayed skin-
to-skin contact, medical interventions during childbirth,
and insufficient breastfeeding counseling are among the
most commonly reported barriers. In heathcare
facilities, the support provided by trained heath
professionals plays a critical role in promoting early
initiation of breastfeeding and ensuring successful
|actation.

CONCLUSION

Midwives are the linchpin of successful early
breastfeeding initiation. When supported through
continuous training, adequate staffing, and family-
inclusive education, their impact on EIBF is profound.
Overcoming barriers such as cesarean hirths,
inconsistent policies, and cultural misconceptions
requires an integrated approach involving policy-
makers, educators, and midwifery leaders. Establishing
BFHI standards nationwide and expanding midwife-led
lactation programs will help Saudi Arabia achieve
WHO and Vision 2030 targets for maternal and child
health.
To advance EIBF outcomes, health systems should:
1. Invest in continuous midwifery education and
reflective supervision.
2. Institutionalize BFHI standards and supportive
maternity policies.
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3.

Promote culturally inclusive family participation
and community awareness.

These actions are essential for achieving WHO 2030
breastfeeding tar gets and fulfilling Saudi Vision 2030
health priorities.
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OLPvsOLL:
Diagnostic Challenges
and Malignancy Risk

[ Narrative Review | Oral L|Chen PlanUSVS

Lichenoid Lesions: Diagnostic Challenges
and Risk of Malignant Transformation — A Narrative
Review
Faraj Alotaiby
ABSTRACT

Objective: The aim of the narrative review is to compare the incidence of the malignant transformation of oral
lichen planus (OLP) and oral lichenoid lesions (OLL) in patients.

Place and Duration of Study: The literature review was undertaken at the Department of Oral and Maxillofacial
Diagnostic Sciences, College of Dentistry, Qassim University, Saudi Arabiafrom January 2025 to May 2025.
Methods: The review of literature was undertaken with the help of electronic data bases, including Web of Science,
PubMed, Google Scholar, Scopus, Medline, Embase, NCBI, Elsevier. The following keywords were used to search
for the present study: oral lichen planus, oral lichenoid lesions, malignant transformation, and diagnostic challenges:
2014, May 2024.

Results: The reported rates of malignant transformation of OLP and OLL ranged from 0 to 5.4. The incidence of
malignant transformation in OLP is uncertain due to overlap with OLL and with early-stage oral squamous cell
carcinoma (OSCC) and lichenoid lesions.

Conclusion: Malignant transformation risk in OLP and OLL is variable with alow average risk. However, a
combination of clinical and histological features complicates risks assessment and there is a need to put more
emphasis on follow-up and consistent diagnosis.

Key Words: Oral lichen planus (OLP); Oral lichenoid lesions (OLL); Malignant transformation; Oral squamous cell
carcinoma (OSCC)

Citation of Narrative Review: Alotaiby F. Oral Lichen PlanusVS Lichenoid Lesions. Diagnostic Challenges
and Risk of Malignant Transformation — A Narrative Review. Med Forum 2026;37(3):111-116.
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INTRODUCTION

Oral mucosal lesions are frequently seen in clinical
practice, and ora lichen planus (OLP) and ora
lichenoid lesions (OLL) can be challenging to diagnose
and treat due to their similar clinica and
histopathological appearances and unclear risk of
malignant transformation?. Lichen planus (LP) or lichen
ruber planus isautoimmune inflammatory skin and
mucosal disease of the stratified squamous epithelium
that is mainly associated with the damage caused by the
cytolytic CD8* T-cells on the basal keratinocytes®. LP
is aso associated with a poor quality of
life, both psychologically and socially, and hence better
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understanding of the disease pathophysiology is
required for effective management. LP isclinically
classified into cutaneous LP, mucosal LP and scalp LP,
with  variations in  presentation but similar
immunopathogenic process.

Overview of Oral Lichen Planus: Oral lichen planus
(OLP), first described in 1869 by William James
Erasmus Wilson, is an inflammatory, remitting and
relapsing, chronic oral mucosal disease®. The disease
typically presents as bilateral, white, reticular white
lines (Wickham striae). OLP can be clinically classified
into six types. reticular, erosive, atrophic, papular,
plaque-like and bullous, and some aso include
additional types*. The cause and pathogenesis of OLP
remain uncertain, but it is apparent that an immune
dysfunction is present, with atered expression of
cytokines (such as interleukins, transforming growth
factor-, interferon - and tumor necrosis factor -) in
lesional and peripheral samples.

Clinical Characteristics of Oral Lichen Planus: Oral
lichen planus (OLP) may involve the oral and genital
mucosa, oesophagus, scalp, nails and the eye, and is
more common in middle aged females. The most
frequent reticular form is usually asymptomatic with
bilateral white lacy lines on the buccal mucosa whereas
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papular OLP is rare and resembles small white
coalesced papules. The plague-like variant is similar to
leukoplakia and usually occurs on the buccal mucosa
and tongue®. While reticular, papular and plaque-like
OLPisusually asymptomatic and hyperkeratotic, the
erosive, atrophic and bullous varieties are symptomatic
and display erythema, ulceration and easily ruptured
vesicles. And lastly, stress has been reported to induce
or worsen the condition, possibly as aresult of stress-
induced immune responses with increased levels of
cortisol and cytokines®.

Oral Lichen Planusversus Oral Lichenoid Lesions:
Oral lichen planus (OLP) and oral lichenoid lesions
(OLL) are often confused due to similar appearances.
Erosive OLP is often painful, with burning on eating
spicy foods and xerostomia in nearly 45% of cases.
OLP and OLL may be associated with a variety of
systemic conditions such as Sjogren’s syndrome,
hepatitis C infection, type 1 diabetes mellitus and graft-
versus-host disease’. OSCC, which accounts for 90% of
oral cancers, has also been reported to undergo
malignant transformation in OLP as early as 1910. But
the WHO diagnostic criteria may not be specific
enough to distinguish OLP from OLL. However, Van
der Meij and Van der Waal proposed diagngstic criteria
for OLP including clinica and histopathological
features; lesions not fulfilling these criteria are defined
as OLL and are often less homogeneous and may be
lichenoid reactions or contact stomatitis®.

Malignant Potential and Management: Oral lichen
planus (OLP) occursin 0.5% to 2.6% of the global
population, most commonly on the buccal mucosa,
followed by the gingiva, tongue and lips. The WHO
classifies OLP as a potentially malignant condition, but
the malignant potential of this condition is unclear;
some studies have reported that malignant
transformation described in OLP is due to misdiagnosis
of an oral lichenoid lesion (OLL). Primary treatment
goals of OLP are symptomatic relief and improved
quality of life, with initial steps being education, stress
management and elimination of potential local irritants,
such as sharp tooth surfaces, ill-fitting dentures,
candidiasis and occlusal  trauma’.  Topical
corticosteroids, particularly 0.1%  triamcinolone
acetonide, are still the primary treatment and others
including calcineurin inhibitors (tacrolimus) are used in
non-responsive cases; Systemic corticosteroids are
reserved for severe cases. Recently, photodynamic
therapy and ozone therapy have proven effective with
few side effects'C.

METHODS

Sear ch Strategy: A literature review was undertaken to
determine the risk of malignant transformation of oral
lichen planus (OLP) and oral lichenoid lesions (OLL).
The study was conducted from January 2025 to May
2025, with data extracted, reviewed and analysed. Data

extraction and literature review was undertaken at the
Department of Oral and Maxillofacia Diagnostic
Sciences, College of Dentistry, Qassim University,
Saudi Arabia.

An electronic search was performed using various
databases including Web of Science, PubMed, Google
Scholar, Scopus, MEDLINE, Embase, NCBI and other
Elsevier-indexed publications. The search was
conducted for all publications between January 2014
and May 2024. Keywords searched included oral lichen
planus, oral lichenoid lesions, malignant
transformation, and diagnosis. These terms were
searched individually and in conjunction with Boolean
operators. The last step was to manually search the
references of the selected studies to find more studies.
A systematic screening process was used. Thetitles and
abstracts of identified studies were reviewed to
determine their level of relevance and then full-text
screening was undertaken. Eligible studies were
included.

Eligibility Criteria: This narrative review included
original articles, review articles and case reports of
patients with oral lichen planus and/or oral lichenoid
lesions. The studies must be published in or after 2014,
and the article must be in English. Articles were
excluded if they had insufficient or unclear information
on malignant transformation, focused on oral
potentially malignant disorders other than OLP or OLL,
or were published in any other language than English.

FINDINGS

Malignant Transformation Rates. The papers
comprising this review are al consistent in their
findings, showing that oral lichen planus (OLP) and
oral lichenoid lesions (OLL) both have a quantifiable
but comparatively small risk of developing into
malignant lesions. The mgjority of the reported
transformation rates vary between 0.5-3.9. Rates of
large cohort studies are often below 2 and higher
estimates more often so associated with OLL. Such
variability is likely due to differencesin the criteria of
diagnosis, follow-up time, and population. The
evidence, in general, confirms the assertion that OLL
has a greater malignant potential than OLP, and correct
diagnosis and classification needs to be performed.

3.2 Risk Factorsand Predisposing Conditions: Not
al patients run the risk of developing malignant
transformation. Malignant change seems to have a
specific vulnerability to lesions of the lateral margin of
the tongue, as well as the lingual gingiva. Besides this,
erosive and atrophic variations of OLP are also more
risky than reticular or plaque-like OLP. The lifestyle
determinants like smoking and alcoholism could also
contribute to carcinogenesis. Systemic diseases such as
thyroid disorders, diabetes mellitus, and hepatitis C
infection are also often linked to OLP but there is no
conclusive evidence that they cause it. These results
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highlight the necessity to risk stratify patients and use
individual follow-up guidelines.

Diagnostic Challenges: The high clinica and
histopathological overlap between OLP and OLL
(Fig. 1) is also one of the key barriers to estimating the
malignant risk. Differentiating the two entities is
frequently based on the minor diagnostic guidelines or
exclusion of discernible precipitants like dental

materials or drugs. This error in classification can
explain the variation in the reported rates of malignant
transformations in the studies. New diagnostic
modalities, such as narrow-band imaging (NBI) have
potential in improving the characterization of lesions
and may be useful in the process of identifying regions
that need to be biopsied or followed up.

TableNo. 1: Description of studies selected for Narrative Review

Name and year | Study Duration | Sample Purpose Outcome
of the study design size
(Tsushimaet al., | Retrospective n=565 1- To evauate the demographic | OLP is associated with a
2021)111 study and clinical characteristicsof | low rate of malignant
patients with OLP. transformation.
2- Rate of malignant
transformation of OLP
patients.
(Zotti et 4., | Retrospective| 5-10 N=100 1- Evauatethedurationof OLP | 4 out of 8 malignant
2021)*4 study years transformation in OSCC. transformationsin 4 years.
2- Risk factors of OLP | Odd ratios between
diagnosed with OSCC. malignant transformation
3- Forms of OLP evolved in | and location.
cancer.
(Guan et 4d., | Longitudina | 14years | Femades= | 1- Evaluate the rate of | Ora epithdia dysplasia
2020)[%3 Retrospective 548 malignant transformation in | occursin <1% of patients
Cohort study Males=28 patientswith OLPand OLL. | with OLP/OLL.

1 2- To assess the link between | And OSCC was at 2.8%
clinicopathologic aspectsand | during the  follow-up
malignant transformation. period.

(Ruokonen et | Retrospective N=323 1- EvaluatetheOLPand OLL | 1- TN class 1 tumors
al., 2017)1*4 observational females:1 as precursor lesions in prevalent among
study 64 OSCC. patients with OLP or

males: OLL (P=0.006).

159 2- Importance of active
follow-up of patients
with OLPand OLL.

(Ca et al., | Retrospective N= 3568 To evaluate the association | 3 out of 10 primary
2022)119 cohort study between OLP and OSCC. cancers were distinct from
the site of OLP.
2 were madignant of
proliferative  verrucous
leukoplakia
No OSCCs are
transformed from OLP.
(Arduino et al., | Cohort Study | 103.61 N=3173 Histopathological diagnosis of | 32 men and 50 women
2021)118l months ora cancer developed OSCC. 21
patients died of ora
cancer.
(Bandyopadhya | Retrospective | 3.5 = 143 | BEvauate the histopathologically | Two  patients  (1.4%)
yetal., 2017)'7 | caseseries Years cases diagnosed OLP and associated | previously diagnosed with
malignant transformation. OL P developed OSCC.
(Gonzalez-Mole | Retrospective | 11 Years | N=102 Evaluate the cancer incidencein | 4 (3.9%) of patients
setal., 2017)'8 | study OLP=21 | case series of patients with OLP | developed cancer. One

OLL=81 | andOLL. had OLL, threein OLP.

Among three carcinomas

(2 in the lower gingiva, 1

in the floor of the mouth).
(Kakoei et d., | Retrospective P23 years N= 356 | Malignant transformation in OLP. | Dysplastic changes occur
2022)[19 study 1998-20) | patients OLL and associated risk factors. in 6.2% of the patients.
(Seepoo et a., | Retrospective | 7 years N=117 Prevalence of malignant | Prevalence of malignant
2023)[20 cohort study OLP= transformation and incidence rate | transformation OLP/OLR

103(88%) | of OSCC (1.71%).
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OLR=14 2 out of 117 patients.
(12%) MT in OLP= 1.94%
(2/103)
The overall incidence rate
of MT into OSCC=
0.0060
(Cozzani et d., | Prospective N= 32 | Evaluate value of Narrow-band | Two patients marked
2019)121 study with OLP. | imaging in selecting patients for | positive through NBI and
biopsy, allowing early detection | diagnosed with SCC after
of malignancy from OLP. histological examination.
(Bindakhil et a., | Retrospective N=82 To  examine if Topical | Thetime duration between
2022)[22 study Women= | Corticosteroid Therapy impacts | OLP and OSCC increased
48 the time  of malignant | by 4 yearsin patients with
(58.25%) | transformation of OLPto OSCC. | TCT therapy.
Men= 34 And decreased by 3 years
(41.5%) in patients with candida
Mean age overgrowth.
= 65.9yrs.
(Caspariset al., | Retrospective | 10years | N=542 Incidence of malignant | Malignant transformation
2015)[23 study patients transformation of OLP. rate [MTR] = Higher in
692 OLL (44%) in OLP
biopsies (1.2%).
Men= 207
(38.2%)
Women=
335(61.8%)

Figure No. 1: clinical and histological picturesof OLP and OLL. OLP (A) and OLL (B) Both have similar clinical features of
Wickham stria within erythematous background. Histological features are also indistinguishable. (C) and (D) Show band like
lymphocytic infiltrate subjacent to mucosal epithelium with basal layer degeneration and hyperkeratosis. (Clinical and
histological photos are retrieved from the author’s own archive)

Management and Future Directions: Treatment of
OLP and OLL is mainly related to the control and
reduction of symptoms and mitigation of malignant
risk. Topical and systemic corticosteroids form the

basis of treatment and there is some evidence to show
that they can slow malignant transformation, though no
established effect of protection has been recognised.

Therapies adjunctive like photodynamic therapy, ozone
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therapy and others have been researched and have
shown benefits mostly due to symptomatic relief and
not cancer prevention. Future studies must focus on the
discovery of credible biomarkers and new imaging
modalities to facilitate early distinguishing OLP and
OLL and longitudinal studies on the effects of
therapeutic interventions on the malignant outcomesin
thelong term.

DISCUSSION

This review suggests that the rate of malignant
transformation of oral lichen planus (OLP) is low but
clinically significant (0-5.4%), although risk assessment
is made difficult by its association with oral lichenoid
lesons (OLL) and its similarities to early ora
squamous cell carcinoma (OSCC). It seems OLL may
have a greater malignant potential, highlighting the
need for accurate diagnosis®. The inflammatory process
in OLP leads to oxidative stress, DNA damage and
molecular changes, such as p53 overexpression, which
supports its involvement in carcinogenesis, especially
in erosive and erythematous forms and at high-risk
sites, such as the lateral tongue. Moreover, systemic
disease, lifestyle factors and misdiagnosis (e.g.
leukoplakia and lichenoid drug reactions) add to the
challenge'®. This underscores the importance of clear
diagnostic criteria, risk stratification based on lesion
type, and regular surveillance, with early detection
through clinical assessment being crucial for better
outcomes.

CONCLUSION

Thisreview highlights that while OLP/OLL carry alow
but significant malignant potential, the diagnostic
challenge due to overlapping clinical and histologic
features of both conditions still persists. Advancesin
imaging and targeted therapy show promise, but long-
term follow-up and precise diagnostic criteria are
essential  for reducing chances of malignant
transformation.

Conflict of Interest: The study has no conflict of
interest to declare by any author.

Sour ce of Funding: None
Ethical Approval: No.25-41-19 Dated 30.06.2025

REFERENCES

1. Zahid E, Bhatti O, Zahid MA, Stubbs M. Overview
of common ora lesions. Maaysian family
physician: the officid J Academy Family
Physicians Malaysia 2022;17(3):9.

2. Mortazavi H, Sdafi Y, Baharvand M, Jofari S,
Anbari F, Rahmani S. Oral white lesions: an
updated clinical diagnostic decision tree. DentistryJ
2019;7(1):15.

10.

11.

12.

13.

14.

15.

16.

Boch K, Langan EA, Kridin K, Zillikens D,
Ludwig RJ, Bieber K. Lichen planus. Frontiers
Med 2021;8:737813.

Solimani  F, Forchhammer S, Schloegl A,
Ghoreschi K, Meier K. Lichen planus—a clinical
guide. JDDG: J der Deutschen Dermatologischen
Gesellschaft 2021;19(6):864-882.

VillaTG, Sanchez-Pérez A, Sieiro C. Oral lichen
planus; A microbiologist point of view. Int
Microbiol 2021;24:275-289.

Cheng YSL, Gould A, Kurago Z, Fantasia J,
Muller S. Diagnosis of oral lichen planus: a
position paper of the American Academy of Oral
and Maxillofacial Pathology. Oral Surg Oral Med
Oral Pathol Ora Radiol 2016;122(3):332-354.
Wang Y, Zhou J, Fu S, Wang C, Zhou B.A study
of association between ora lichen planus and
immune balance of Th1/Th2 cells. Inflammation
2015;38:1874-1879.

DeAngelis LM, Cirillo N, McCullough MJ. The
immunopathogenesis of ora lichen planus—Is
there arole for mucosal associated invariant T
cells? J Oral Pathol Med 2019;48(7):552-559.
Schmidt-Westhausen AM. Oral lichen planus and
lichenoid lesions: what's new? Quintessence Int

2020;51(2).
Gupta S, Jawanda MK. Oral lichen planus: An
update on etiology, pathogenesis, clinical

presentation, diagnosis and management. Ind J
Dermatol 2015;60(3):222-229.

Tsushima F, Sakurai J, Uesugi A, Oikawa Y,
Ohsako T, Mochizuki Y, et a. Malignant
transformation of ora lichen planus. A
retrospective study of 565 Japanese patients. BMC
Ora Health 2021;21(1):298.

Zotti F, Nocini R, Capocasale G, Bertossi D, Fior
A, Peretti M, et al. Oral Lichen Planus: risk factors
of malignant transformation and follow up. Ten
years retrospective study. J Clin Exp Dentistry
2021;13(7), e630.

Guan G, Mei L, Polonowita A, Hussaini H, Seo B,
Rich AM. Malignant transformation in oral lichen
planus and lichenoid lesions: a 14-year longitudinal
retrospective cohort study of 829 patientsin New
Zealand. Oral Surg Oral Med Oral Pathol Oral
Radiol 2020;130(4):411-418.

Ruokonen HM, Juurikivi A, KauppilaT, Heikkinen
AM, Seppénen-Kaijansinkko R. High percentage
of oral lichen planus and lichenoid lesion in oral
sgquamous cell carcinomas. Acta Odontologica
Scandinavica 2017;75(6):442-445.

Cai X, Zhang J, Zhang H, Li T. Overestimated risk
of transformation in oral lichen planus. Oral Oncol
2022;133:106025.

Arduino PG, Magliano A, Gambino A, Macciotta
A, Carbone M, Conrotto D, et al. Risk of malignant
transformation  in 3173  subjects  with



Med. Forum, Vol. 37, No. 3

116

M ar ch, 2026

17.

18.

19.

20.

histopathol ogically confirmed oral lichen planus: a
33-year cohort study in northern Italy. Cancers
2021;13(22):5740.

Bandyopadhyay A, Behura SS, Nishat R, Dash KC,
Bhuyan L, Ramachandra S. Clinicopathological
profile and malignant transformation in oral lichen
planus. a retrospective study. J Int Society
Preventive Comm Dentistry 2017;7(3):116-124.
Gonzalez-Moles M, Gil-Montoya J, Ruiz-Avilal,
Bravo M. Is oral cancer incidence among patients
with ora lichen planus/oral lichenoid lesions
underestimated? J Oral Pathol Med 2017;46(2):
148-153.

Kakoei S, Torabi M, Rad M, Karbasi N, Mafi S.
Retrospective study of oral Lichen Planus and oral
lichenoid lesions: Clinical Profile and Malignant
Transformation. J Dent 2022;23(4):452.

Saepoo J, Kerdpon D, Pangsomboon K. Malignant
Transformation in Oral Lichen Planus and

21.

22.

23.

Lichenoid Reactions in Southern Thai Population.
Oral Sci Rep 2023;44:27-34.

Cozzani E, Russo R, Mazzola F, Garofolo S
Camerino M, Burlando M, et a. Narrow-band
imaging: a useful tool for early recognition of oral
lichen planus malignant transformation? Eur J
Dermatol 2019;29:500-506.

Bindakhil M, Akintoye S, Corby P, Stoopler ET,
Greenberg MS, Shanti R, et al. Influence of topical
corticosteroids on malignant transformation of oral
lichen planus. J Ora Pathol Med 2022;51(2):
188-193.

Casparis S, Borm J, Tektas S, Kamarachev J,
Locher M, Damerau G, et al. Oral lichen planus
(OLP), ord lichenoid lesions (OLL), ora
dysplasia, and oral cancer: retrospective analysis of
clinicopathological datafrom 2002—2011. Oral and
Maxillofacial Surg 2015;19:149-156.



Med. Forum, Vol. 37, No. 3 117 March, 2026
L ca=Reprt |\ gssive Pericardial Effusion in Pericardial
Young Woman as I nitial Presentation of Wornan with

Systemic Lupus Erythematosus
Hashfi Khairuddin® and Deri Arara?

ABSTRACT

Life-threatening cardiovascular compromise may occur when extensive pericardial effusion represents the initial
manifestation of an underlying autoimmune disorder such as systemic lupus erythematosus. An 18-year-old woman
presented with worsening dyspnea, palpitations, and peripheral edema. Physical examination revealed tachycardia
and muffled heart sounds. Laboratory evaluation demonstrated anemia, leukopenia, thrombocytopenia, elevated
creatinine levels, and significant proteinuria. Electrocardiography showed low-voltage QRS complexes, while chest
radiography revealed a characteristic “water bottle” cardiac silhouette. Transthoracic echocardiography confirmed
massive pericardial effusion with right atrial systolic collapse and marked respiratory variation in tricuspid inflow,
indicating hemodynamic significance. The diagnosis was established by a positive antinuclear antibody test and an
EULAR/ACR classification score of 13. Treatment with anti-inflammatory agents, immunosuppressive therapy, and
supportive cardiovascular management resulted in clinical improvement, and the patient was discharged after five
days. This case underscores the importance of considering autoimmune etiologies in young patients presenting with
unexplained massive pericardial effusion.

Key Words:. Pericardia Effusion, Systemic Lupus Erythematosus, Women and Cardiovascular Disease
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INTRODUCTION

Systemic lupus erythematosus represents a long-
standing immune-mediated condition characterized by
dysregulated antibody production and inflammatory

diseasein SLE, identified in 20-50% of patients during
the illness when assessed using echocardiography 23

CASE PRESENTATION
A previously hedthy 18-year-old female sought

processes driven by immune complex deposition, with
the capacity to involve multiple organ systems across
the body. It disproportionately impacts women of
reproductive age, with a clinical spectrum ranging from
mild mucocutaneous involvement to life-threatening
organ dysfunction. SLE is associated with a diverse
array of cardiovascular manifestations, including
pericarditis, myocarditis, coronary artery disease, and
conduction abnormalities.! Pericardia involvement
is one of the most prevalent manifestations of cardiac
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medical attention after experiencing progressive
shortness of breath over two days, associated with
episodic palpitations, along with bilateral leg swelling
that had developed over the preceding month. Initial
assessment  revedled stable arterial  pressure  with
marked tachycardia and tachypnea, while body
temperature and peripheral oxygenation remained
within normal limits. Cardiovascular examination
demonstrated diminished cardiac auscultation findings
in the absence of neck vein distension.

Hematologic evaluation demonstrated a reduction
across al major blood cell lines, including decreased
hemoglobin concentration, suppressed leukocyte count,
and a markedly low platelet level. Renal function was
impaired, with serum creatinine elevated to 2.4 mg/dL
and significant proteinuria (+3). Electrocardiography

showed low-voltage QRS complexes. Chest
radiography revealed a “water bottle” cardiac
silhouette, and  transthoracic  echocardiography

confirmed a massive pericardial effusion (2.5-3.5 cm)
with right atrial systolic collapse and a 50% respiratory
varigtion in tricuspid inflow, consistent with
hemodynamically significant effusion.
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Figure No. 1: Electrocardiogram showed sinus tachycardia with right axis deviation and generalized low QRS voltages

FigureNo. 2. The ‘Water Bottle' Sign

(SRSt |
Figure No. 3: Transthoracic echocar diography showed Good global LV systolic function, LVEF 62% (Teich); massive
pericardial effusion around the heart (2.5-3.5 cm); right atrium systolic collapsed (+); tricuspid inflow variation 50%



Med. Forum, Vol. 37, No. 3

119

M ar ch, 2026

Serologic evaluation demonstrated a markedly elevated
antinuclear antibody level, with atiter reaching 1:320.
Diagnostic classification was subsequently established
through application of the European Alliance of
Associations for Rheumatology and American College
of Rheumatology criteria, yielding a cumulative score
of 13. Management consisted of combined anti-
inflammatory, immunosuppressive, and cardiovascular
supportive therapy. Following treatment initiation, the
patient showed progressive clinical recovery and was
discharged after afive-day inpatient course.

DISCUSSION

While cardiac involvement forms an integral part of
lupus-related organ damage, it is often overlooked in
routine assessment of disease activity. Pericardial fluid
collection remains the most frequently observed cardiac
feature, with imaging studies documenting its presence
in asignificant subset of patients over time. In contrast,
massive pericardial  effusion causing clinically
significant hemodynamic compromise as an initia
presentation of SLE israre. Only a small proportion of
patients present with severe pericardial involvement at
onset, which illustrates the importance of high clinical
suspicion in  young patients with unexplained
pericardial effusion.*®

Pericardial effusion in systemic lupus erythematosus
(SLE) results from autoimmune-mediated serosal
inflammation. Immune complex deposition on
pericardial surfaces activates complement and recruits
inflammatory cells, increasing vascular permeability
and fluid exudation into the pericardial space. Serositis
is part of the SLE classification criteria, but most
effusions are small, don't cause any symptoms, and are
found by chance. In contrast, massive effusions with
echocardiographic features of tamponade indicate more
severe inflammatory activity and are often associated
with additional systemic manifestations, such as
cytopenias and renal involvement.®8

Management of SLE-associated pericardial effusion
centers on suppression of autoimmune inflammation
with supportive therapy. High-dose corticosteroids are
first-line treatment for significant lupus serositis, with

additional immunosuppressive agents, such as
hydroxychloroquine or azathioprine, considered

according to disease severity and systemic
involvement.® Diuretics may alleviate symptoms of
volume overload, particularly in patients with
concomitant renal disease. Nonsteroidal  anti-
inflammatory drugs and colchicine are standard
therapies for inflammatory pericarditis, reducing
symptoms and recurrence risk. Colchicine exerts anti-
inflammatory effects through inhibition of leukocyte
activation, complementing corticosteroid therapy in
controlling pericardial inflammation.®

CONCLUSION

The rarity of massive pericardial effusion as an initial
feature of SLE emphasizes the need for clinicians to

maintain a broad differential diagnosis when
encountering young patients with large effusions,
especially in the context of hematologic abnormalities
or proteinuria. Recognition of this association can
accelerate diagnosis, enable timely immunomodul atory
treatment, and prevent progression to life-threatening
complications such as cardiac tamponade.
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