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ABSTRACT 

Objective: To investigate the relationship between patient characteristics and the development of postoperative 

seroma following ventral hernia repair. 

Study Design: Observational / descriptive study 

Place and Duration of Study: This study was conducted at the Al-Basrah Teaching Hospital between 1st March 

2024 and 31st August 2024. 

Methods: One hundred and twenty four patients diagnosed with ventral hernias undergoing treatment and age 

between 28-78 years was enrolled. The patients’ demographic criteria, body mass index, waist circumference, 

comorbidities, postoperative seroma formation, and hernia type were evaluated. All patients were followed up for 

six weeks after surgery. 

Results: There were predominance of females 71% and males 29%. A significant proportion of the participants 

over 40 years of age constituted the majority of the cohort. Nearly half of the patients were obese, and almost half of 

the patients presented with umbilical hernia; nearly half of the patients developed post-operative seroma. Patients 

with larger hernia defect sizes developed postoperative seroma significantly more often than the others. 

Conclusion: Seroma formation after ventral hernia repair is frequent but often self-limiting. The incidence varies 

due to many factors, such as technique, preventive strategies, and the size of the hernia defect, which is critical to 

mitigating morbidity. 
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INTRODUCTION 

Seroma can be defined as a collection of 

serosanguinous fluid that is localized within the tissue, 

and is responsible for the most frequently observed 

complications after ventral hernia repair.1,2 However, 

the occurrence of seroma/hematoma remains unclear.3,4 

The repair of these types of hernia is considered a 

frequent and common surgery worldwide.5 

Many patients with ventral hernia have a high body 

mass index (BMI). Obesity is still not a well-known 

independent risk factor for complications after ventral 

hernia surgery.6  
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Body mass index ≥35 kg/m2 is a known independent 

risk factor for complications following open ventral 

hernia repair (VHR).7 The precise cause of seroma 

formation remains uncertain; however, it is 

hypothesized to arise from the build-up of fluid caused 

by impaired lymphatic and vascular drainage pathways 

following surgical procedures involving substantial 

tissue manipulation. Additionally, inflammatory 

processes leading to fluid secretion may contribute to 

postoperative collection within a cavity devoid of 

natural drainage.8,9 Recent studies emphasize the need 

for a standardized classification to distinguish between 

transient seroma (incidents) and clinically significant 

complications. 

Morales-Conde et al10 proposed a seroma classification 

system (types 0-IV) based on duration, 

symptomatology, and intervention requirements, aiding 

in risk stratification and management protocols. 

Furthermore, preventive strategies, such as primary 

fascial closure (PFC), have shown promise in reducing 

the incidence by minimizing dead space.11,12 Despite 

these advances, debates persist regarding optimal mesh 

placement techniques, with sublay approaches 

demonstrating lower seroma risks than onlay 

methods.12 This study aimed to review the evidence of 

seroma formation following ventral hernia repair 

Original Article Seroma Formation 

in Ventral Hernia 

Repair 



Med. Forum, Vol. 36, No. 7 83 July, 2025 

concerning sex differences, BMI, and size of hernia 

defects. 

METHODS 

This Descriptive (observational) study was 

conducted at the Al-Basrah Teaching Hospital in 

southern Iraq 1st March 2024 and 31st August 2024. 

involving 124 patients who underwent ventral hernia 

repair. Participants were stratified into five age-based 

categories and underwent elective open mesh repair for 

ventral hernias within the General Surgery Department. 

The males and females with ventral, aged 16 years and 

older, who agree to participate in this study were 

included. All patients under the age of 16 years and all 

patients who were offered laparoscopic procedures 

were excluded. All patients were monitored from 

admission to six weeks postoperatively. Written 

informed consent was obtained from all participants 

before enrolment and ethical approval was granted by 

the Institutional Ethics Review Board (IRB). An 

agreement between the Basrah Health Director and the 

scientific research committee was obtained before data 

collection, and accordingly, modulations and 

adjustments were performed to optimize the data 

collected. 

Demographic characteristics, anthropometric measures 

(body mass index, waist circumference), hernia 

classification, smoking status, pre-existing medical 

conditions, and postoperative complications, including 

seroma formation, were systematically recorded using 

standardized, pretested data collection tools. The data 

was entered and analyzed through SPSS-23. 

RESULTS 

The mean was 58.45±10.90 years. Majority of the 

females 88 ((71%), whereas males accounted for 36 

(29%), resulting male to female ratio was 0.40. All 

patients underwent elective hernia repair using an open 

mesh method. Nearly one-third of patients were of class 

I obesity, 38 (30.6%), whereas other patients were of 

different body mass indices. Almost half of patient 66 

(53.2%) presented with umbilical hernia, and the others 

had other types of abdominal wall hernia, and they were 

classified according to the European Hernia Society 

(EHS) classification of abdominal wall hernia into four 

groups (Table 1). 

The patients were divided into three groups according 

to the size of the defect according to the European 

Hernia Society (EHS). The size of the hernia defect 

varied, ranging from small defects to larger defects (2-

9) cm, and the defect was measured intraoperatively; 

almost half of the patients had medium-sized defects 

(Table 2). 

Sixty (50%) patients developed post-operative seroma, 

most of them from the large size hernia group, 

22(78%), and the other groups developed seroma at a 

lower frequency (Table 3). Almost half of the patients 

with different classes of obesity developed 

postoperative seromas (Table 4). Post-operative seroma 

was not significantly (P>0.05) associated with patient 

sex (Table 5). 

Table No.1: Patient’s characteristics (N= 124) 

Variable No. % 

Age (years) 

2-29 2 1.6 

30-39 18 14.51 

40-49 54 43.54 

50-59 26 20.96 

60+ 24 19.35 

Gender 

Male 36 29.0 

Female 88 71.0 

Smoking 

Yes 12 9.7 

No 112 93 

Systemic Disease 

Present 68 54.8 

Absent 56 45.2 

Body mass index 

Normal weight(18.5-24.9) 12 9.7 

Overweight  (25.0-29.9) 32 25.8 

Class 1 obesity (30-34.9) 38 30.6 

Class 2 obesity(35-39.9) 22 17.7 

Class 3 obesity(>40) 20 16.1 

EHS Class 

Epigastric 12 9.7 

Umbilical 66 53.2 

Spigelian 4 3.2 

Incisional 42 33.9 

Table No. 2: Classification of hernia according to 

the defect size 

Size No. % 

Small <2 cm 32 25.80 

Medium 2-4 cm 64 51.61 

Large >4 cm 28 22.58 

Table No. 3: Seroma formation according to the size 

of the defect 

Size of 

defect 
Number 

No. 

patients 

with 

seroma 

% 
P. 

value 

Small <2 

cm 
32 16 50.0 

0.000 
Medium 

2-4 cm 
64 22 34.4 

Large >4 

cm 
28 22 78.6 

 

 

 



Med. Forum, Vol. 36, No. 7 84 July, 2025 

Table No. 4: Frequency of seroma by body mass 

index body mass index 

Body mass 

index 
Number 

No. 

patients 

with 

seroma 

% 
P. 

value 

Normal 

weight 
3 10 12.0 

0.083 
Overweight 22 24 46.0 

Obese 35 30 65.0 

Table No.5: Frequency of seroma concerning the 

gender of patients (N=124) 

Gender 

Occurrence of 

seroma 
Exact 

Sig.(2-

sided) 

Exact 

Sig.(1- 

sided) Present Absent 

Male 
16 

(12.9%) 

20 

(16.1%) 
.0693 .358 

Female 
44 

(35.4%) 

44 

(35.4%) 

DISCUSSION 

In this study, we found that most of the patients found 

to be middle-aged females, and they underwent an 

elective ventral hernia repair, particularly umbilical 

hernia (53.2%). Nearly two-thirds of the patients had 

different classes of obesity. Patients with larger hernia 

defects tend to develop post-operative seromas more 

frequently than other patients do. Consistent with 

existing studies, our findings demonstrated a 

predominance of female over male patients as observed 

by Howard et al10, Polcz et al11, and Bittner et al.12 In 

our study we observed that there was no significant 

association between sex differences and post-operative 

seroma formation p value more than (0.05), as nearly 

50% of female patients had seroma and 48 % of male 

patients who developed seroma, other researchers claim 

that females tend to have more seroma formations as a 

result of differences in the abdominal wall elasticity as 

well as the larger hernia defect.10-16 

Post-operative seroma formation is a common 

complication following ventral hernia repair, but the 

exact incidence is variable as asymptomatic patients are 

often missed, unlike those patients with large seroma or 

when seroma accumulates under tension that mandates 

both clinical and imaging workup for accurate 

diagnosis, which subsequently ensures adequate 

treatment.13,14 In the present study, almost half of the 

patients developed post-operative seromas. 

In our study, we observed that 64.5% of patients were 

obese, and nearly half of them, 52.5%, developed post-

operative seroma, which was statistically not significant 

p p-value more than 0.05). Similar findings were also 

documented by other similar studies.16 Other similar 

studies mentioned that obesity classes I, II, and III do 

not significantly affect the rate of seroma after ventral 

hernia repair, but other factors such as larger hernia 

defect size and prior repair had a significant impact on 

post-operative seroma formation.15,17-19 

In this study, we observed that patients with large 

hernia defects developed postoperative seroma, which 

was statistically significant. P-value less than (0.05), 

similar findings were also reported by Holihan et al20 

who found that hernias 10 cm wide had a 2.5-fold 

higher risk of seroma compared to smaller defects. A 

similar results were found by other researchers21-23, and 

they mention that the association between large hernia 

defect size and post-operative seroma formation post 

ventral hernia repair results mostly due to multiple 

mechanisms and was well documented in surgical 

literature, larger defects require extensive dissection to 

mobilize tissue for closure, this will result in creation of 

dead space where fluid (seroma) can accumulate and as 

a result of lymphatic channels and vascular network 

disruption during dissection impairs fluid reabsorption, 

closure under tension reduces tissue perfusion, 

exacerbating inflammation and fluid leakage, in 

addition to that larger hernias often necessitate longer 

operative times and more aggressive tissue handling, 

leading to inflammation and exudate production.21-23 

In our study, we observed that all patients with seroma 

formation were improved by short-term antibiotics and 

aspiration under ultrasound guidance with follow-up, 

and only they developed short-term morbidity; other 

researchers have nearly similar results.14,24-26 

In summary, this study highlights a significant 

association between seroma development and the size 

of ventral hernia defects, with additional factors such as 

obesity and sex-related variations that potentially exert 

indirect influences. Conservative approaches appear to 

be optimal for the management of asymptomatic cases. 

To validate these findings, future research should 

prioritize randomized controlled trials and prospective 

studies involving larger cohorts and control groups. We 

recommend that future research should focus on the 

closure of hernia defects, optimizing mesh materials, 

and fixation methods to further reduce seroma rates. 

CONCLUSION 

Seroma formation after ventral hernia repair is frequent 

but often self-limiting. Incidence is affected by many 

factors such as technique, preventive strategies (e.g., 

fascial closure, drains), and the size of hernia defects, 

which are critical to mitigating morbidity. 

Author’s Contribution: 

Concept & Design or 

acquisition of analysis or 

interpretation of data: 

Ahmed Ziarra Khalaf, 

Mazin A. Abdulaa  

Drafting or Revising 

Critically: 

Hashim Jakob, Ahmed 

A.R. Issa 

Final Approval of version: All the above authors 

Agreement to accountable 

for all aspects of work: 

All the above authors 



Med. Forum, Vol. 36, No. 7 85 July, 2025 

Conflict of Interest: The study has no conflict of 

interest to declare by any author. 

Source of Funding: None 

Ethical Approval: No.7-36-55 dated 25th February 

2024 

REFERENCES 

1. Cihan A, Ozdemir H, Uçan BH, et al. Fade or fate: 
seroma in laparoscopic inguinal hernia repair. 
Surg Endosc 2006;20(2):325-8. 

2. Zhou Y, Ge Y, Liu J, Shen W, Gu H, Cheng G, et 
al. Modified frailty index and albumin-fibrinogen 
ratio predict postoperative seroma after 
laparoscopic TAPP. Clin Interv Aging 2023;18: 
1397-403. 

3. Morito A, Kosumi K, Kubota T, et al. 
Investigation of risk factors for postoperative 
seroma/hematoma after TAPP. Surg Endosc 2022; 
36(7):4741-7. 

4. Li J, Gong W, Liu Q. Intraoperative adjunctive 
techniques to reduce seroma formation in 
laparoscopic inguinal hernioplasty: a systematic 
review. Hernia 2019;23(4):723-31. 

5. Lindmark M, Strigård K, Löwenmark T, 
Dahlstrand U, Gunnarsson U. Risk factors for 
surgical complications in ventral hernia repair. 
World J Surg 2018;42(11):3528-36. 

6. Owei L, Swendiman RA, Kelz RR, Dempsey DT, 
Dumon KR. Impact of body mass index on open 
ventral hernia repair: a retrospective review. 
Surgery 2017;162(6):1320-9. 

7. Owei L, Swendiman RA, Torres-Landa S, 
Dempsey DT, Dumon KR. Impact of body mass 
index on minimally invasive ventral hernia repair: 
an ACS-NSQIP analysis. Hernia 2019;23(5): 
899-907. 

8. Kazzam ME, Ng P. Postoperative seroma 
management. In: StatPearls [Internet]. Treasure 
Island (FL): StatPearls Publishing; 2023. 

9. Xie HY, Chen B, Shen J, Wang YP, Shen WC, 
Dai CS, et al. Risk factors and clinical impact of 
seroma formation following laparoscopic inguinal 
hernia repair: a retrospective study. BMC Surg 
2024;24(1):274. 

10. Howard R, Ehlers A, Delaney L, et al. Sex 
disparities in the treatment and outcomes of 
ventral and incisional hernia repair. Surg Endosc 
2023;37(4):3061-8. 

11. Polcz ME, Petro CC, Krpata DM, et al. Evaluation 
of treatment differences between men and women 
undergoing ventral hernia repair: an analysis of 
the Abdominal Core Health Quality Collaborative. 
J Am Coll Surg 2022;235(4):603-11. 

12. Bittner E, Ueland W, Nisiewicz MJ, et al. Ventral 
hernia patient outcomes postoperatively housed on 
surgical vs non-surgical units. Surg Endosc 
2021;35(7):4003-7. 

13. Morales-Conde S. A new classification for seroma 
after laparoscopic ventral hernia repair. Hernia 
2012;16:261-7. 

14. Miller BT, Plymale MA, Davenport DL, Roth JS. 
Long-term outcomes of seromas after ventral 
hernia repair: a propensity score-matched analysis 
of the Abdominal Core Health Quality 
Collaborative. Hernia 2023;27(2):373-8. 

15. Beckers Perletti L, Spoelders F, Berrevoet F. 
Association between surgical hernia repair 
techniques and the incidence of seroma: a 
systematic review and meta-analysis of 
randomized controlled trials. Hernia 2022;26: 
3-15. 

16. Jadhav GS, Patil P, Bhandarkar DS, et al. A 
prospective observational study of ventral hernia. 
Cureus 2022;14(8):e28240. 

17. Maspero M, Campanelli G, Cavalli M, et al. 
Laparoscopic ventral hernia repair in patients with 
obesity: should we be scared of body mass index? 
Surg Endosc 2021;35:5229-36. 

18. Imaralu J, Oguntade F, Nwankpa C, Adelowo O. 
Pathogenesis of peritoneal drain complications; a 
case report of evolving adnexal evisceration 
following difficult retrieval of a retained 
peritoneal drain. Babcock Univ Med J 2022;5(1). 

19. Fekkes JF, Velanovich V. Amelioration of the 
effects of obesity on short-term postoperative 
complications of laparoscopic and open ventral 
hernia repair. Surg Laparosc Endosc Percutan 
Tech 2015;25(2):151-7. 

20. Holihan JL, Nguyen DH, Nguyen MT, et al. Mesh 
location in open ventral hernia repair: a systematic 
review and network meta-analysis. World J Surg 
2016;40(1):89-99. 

21. Poulose BK, Shelton J, Phillips S, et al. Does 
ventral hernia defect length, width, or area predict 
postoperative quality of life? Answers from a 
prospective, international study. J Surg Res 2013; 
184(1):169-77. 

22. Ross SW, Oommen B, Kim M, et al. Defining 
surgical outcomes and quality of life in massive 
ventral hernia repair: an international multicenter 
prospective study. Am J Surg 2015;210(5): 
801-13. 

23. Poruk KE, Farrow N, Azar F, et al. Effect of 
hernia size on operative repair and post-operative 
outcomes after open ventral hernia repair. Hernia 
2016;20:805 

24. Yousef AJ, Lafi SS, Mahmood BS. Microbiology 
and cardiovascular health: The gut-heart axis in 
focus. Clin Res Cardiol Diagn 2025;5(1):23–24. 

25. Morales-Conde S, Socas M, Barranco A, et al. 
Retroprosthetic seroma after laparoscopic ventral 
hernia repair: incidence, risk factors and clinical 
significance. Hernia 2015;19(6):943-7. 

26. He C, Lu J, Ong MW, et al. Seroma prevention 
strategies in laparoscopic ventral hernia repair: a 
systematic review. Hernia 2020; 24:717-31. 

 


