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ABSTRACT

Objective: To compare the onset of block, duration of analgesia and complications when dexamethasone is added to
local anaesthetic bupivacaine in supraclavicular brachial plexus block for upper limb surgery.

Study Design: Quasi experimental study.

Place and Duration of Study: This study was conducted at the Department of Anaesthesia, PIMS, Islamabad from
July2007 to June 2008.

Materials and Methods: Total sixty patients were included in this study. 30 patients were given supraclavicular
block with 0.5% Bupivacaine plus normal saline and put in Group A and remaining 30 were given 0.5% bupivacaine
plus dexamethasone and put in Group B. Study inclusion criteria were surgery of upper limb, age of the patient
between 20 years to 60 years and anaesthesia physicial status (ASA) I, I, 1ll. Variables recorded were onset of
sensory and motor block for both groups and duration of sensory and motor block in both groups. Rescue analgesia
requirement and complications were also noted in both groups.

Results: Demographically both groups were well matched .T. Test was used to compare the onset of sensory and
motor block, duration of sensory and motor block and numerical pain score between the two groups. Chi-square test
was used to compare rescue analgesia required and complications between the two groups. P-value less than 0.05
was considered statistically significant. The onset of motor block was similar in both groups (p=0.82) while onset of
sensory block was earlier in dexamethasone group (P-0.014). The duration of sensory and motor block were
significantly longer in dexamethasone group(B) than Bupivacaine group alone(A) (P= <0.001). Rescue analgesia
required by the bupivacaine alone (A) was much earlier than dexamethasone group(B)(P= <0.001). No serious
complications were noted in both groups.

Conclusion: The addition of dexamethasone to bupivacaine 0.5% solution in supraclavicular brachial plexus block
prolongs the duration of sensory and motor blockade and provides greater pain relief also it shorten the onset of
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sensory block but has no effect on onset of motor block.

Key Words: Supraclavicular brachial plexus block, Dexamethasone, Bupivacaine.

INTRODUCTION

Regional anaesthesia has become more popular than
general anaesthesia in recent years especially for limb
surgeriest. Many studies are being done on benefits of
local blocks verses general anaesthesia showing that
regional blocks are associated with time efficient
anaesthesia, faster recovery, fewer side effects, better
analgesia and with better acceptance than general
anaesthesia?.

Regional anaesthesia technique used for surgery may
have positive effects with less nausea, vomiting,
reduced blood loss and excellent pain relief. There are
many local anaesthetic techniques which can be
continued in the postoperative period for postoperative
analgesia i-e local infiltration of incision with long
acting local anaesthetic®*. Blockade of peripheral
nerves and or plexuses® and continuous block
techniques peripherally or centrally®. Brachial plexus is
formed by the ventral rami of Cs-T1. Nerve converge to
form trunk, divisions and cords which are enclosed in a
facial sheath. Brachial plexus anaesthesia is a technique

well suited for upper limb surgeries’, side effects like
nausea ,vomiting ,sedation and poor pain control
associated with general anaesthesia  are possibly
reduced with regional anaesthesia. Also the recovery
time for the patient receiving Brachial plexus
anaesthesia is reduced®. Brachial plexus block can be
performed through many approaches like axillary,
intersclenea, supraclavicular and infraclavicular®. In
this study supraclavicular approach was used as it
provides anaesthesia to entire limb, is easy to perform,
has few complications, provide good postoperative
analgesia and reduce the analgesic requirement in first
24 hrs. Inadequate post operative pain relief can delay
the recovery, necessitate rehospitalization, increase the
duration of hospital stay, increase health care cost and
reduce patient satisfaction. A recent survey
investigation of severity of pain following ambulatory
surgery in 5703 patients indicated that 30% of the
patients experienced moderate to severe pain post
operatively®®. Another study revealed 57% of patients
experience moderate to severe pain following an
operation in many cases'. Various local anaesthetics in
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different concentrations have been used to evaluated the
onset of block and duration of post operative pain relief
in brachial. Plexus blocks!?. Various adjuvant drugs
like opioids, clonidine, midazolam, neostigmine,
vasoconstritors and buprinorphin have been evaluated
in conjunction with local anaesthetics to prolong the
period of analgesia and provide postoperative pain
relief314, Dexamethasone has been used in conjunction
with local anaesthetic for pain relief in oral, general,
ENT, ophthalmology and orthopedic surgeries's.
Studies are being done in Pakistan to evaluate its role
for post operative pain, nausea and vomiting®. This
study was designed to evaluate the role of
dexamethasone as adjuvant to bupivacaine for onset
and duration of analgesia for post operative pain relief
in supraclavicular block and also to observe
complications associated with them. In this study we
compared the role of Bupivacaine 0.5% 30 ml plus 2 ml
of normal saline with Bupivacaine 0.5% 30 ml Plus
Dexamethasone 8 mg 2 ml to see the onset of block,
duration of analgesia and complications.

MATERIALS AND METHODS

The proposed study was a interventional, simple
randomized, spanning over a period of one year was
carried out at the department of Anaesthesia PIMS
Islamabad. The study population included sixty
patients. After approval of hospital ethical committee
each patient eligible for the study as determined by
inclusion and exclusion criteria was asked to give
written informed consent for participation. The
inclusion criteria was patients requiring upper limb
surgery, ages between 20 to 60 years, Anaesthesia
physicial status (ASA) I, Il, I1l. The exclusion criteria
was bleeding disorders, pregnant patients, psychiatric
patients , patients with sepsis and patients with history
of allergy to local anaesthetic. The study drug was
prepared that is 0.5% Bupivacain 30 mls pulse 2 ml of
N/S Group(A) or 0.5% Bupivacain 30 mls pulse 2 ml of
Dexamethasone 8 mg Group(B). On arrival in OT
intravenous access with 22 G cannula was established
on contralateral arm. ECG, SPO2 and BP was
monitored. Patient was placed in supine position with
head turned away and ipsilateral arm adducted. The
interscalenea groove and midpoint of clavical was
identified.

After aseptic preparation of the area at a point 1.5 to
2.0 cm posterior to the mid point of clavical. A skin
wheal with local anaesthetic 2% xylocain 3 ml was
raised. A 22 G — 4 cm short bevel needle were placed
caudally slightly in the medial and posterior direction
until paraesthesia elicited in arm or hand. After the
elicitation of paraesthesia and a negative aspiration of
blood study drug was injected. Anaesthesia and
analgesia was observed in post operative period up to
24 hrs. The assessment of onset of sensory and motor
block was done every five minutes from time of

injection of drug till the block is established. Sensory
block was evaluated by temperature. Testing using sprit
soaked cotton on skin dermatomes C, — T, where as the
motor block was assessed by asking the patient to
adduct the shoulder and flex the forearm and hand
against gravity. Onset of sensory block is defined as
time between injection of drug and complete loss of
cold perception of hand while onset of motor block is
defined as time from injection of drug to complete
paralysis. Patient with incomplete block were excluded.
Duration of sensory block is the time interval between
injection of drug and onset of pain requiring analgesia.
Duration of motor block is time interval between
injection of drug and complete return of motor power.
Pain was noted by numerical rating pain score scale.
Zero (0) defined as no pain and 10 mean worst pain
possible.

Rescue analgesia pethedine 0.5 mg /kg was given when
pain score was more than 04. Pain score was recorded
at (0) minute, 30 minutes, 2,6,12 and 24 hrs.
Complications were also noted.

RESULTS

In this study sixty patients in two groups having 30
patients each were studied independently and then
compared for onset of block, duration of analgesia and
complications. The mean age for patients in
dexamethasone group (B) was 34.37 with standered
deviation of 11.30 versus 31.50 and standered deviation
of 9.91 in bupivacaine alone group(A), which are
almost similar as shown 1 in (Tablel). There was a
significant difference in the onset time of the sensory
block (15.73 = 2.92 min) in dexamethasone group(B)
versus (17.97 = 4.41 min) in bupivacaine alone
group(A). A p value of (p=0.04) showing that onset was
early in the dexamethasone group(B) (Table 2).

Table No. 1: Distribution of cases by age

Bupivacaine plus Dexamethason
Age normal saline(A) adjucant

to Bupivacaine (B)

Number % Number %
20-30 18 60.0 14 46.7
31-40 08 26.7 09 30.0
41-50 03 10.0 04 13.3
51-60 01 03.3 03 10.0
Total 30 100.0 30 100.0

Mean + SD 31.50+9.91 31.50+9.91

However onset time of motor blockade (7.77 = 2.64
min) in dexamethasone group (B) versus (9.13 = 3.29
min) in bupivacaine alone group (A) were not
significantly different and p value of (p=0.082)
showing that onset of motor block was similar in both
groups (Table 2). The duration of sensory blockade
(17.37 = 1.58 hrs) in dexamethasone group (B) versus
(10.4 = 0.93 hrs) in bupivacaine alone group(A)
showed a prolonged effect of sensory blockade with
addition of dexamethasone (p=<0.001) (Table 3). Also
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duration of motor blockade (8.23 = 0.97 hrs) in
dexamethasone group (B) versus (6.23 = 0.81 hrs) in
bupivacaine alone group(A) was significantly longer in
the dexamethasone group (P<0.001) (Table 3).

The mean of rescue analgesia required in
dexamethasone group(B) was 17.57 hrs with standered
deviation of 1.52 verses 10.40 hrs with standered
deviation of 0.93 in bupivacaine alone group(A)was

more than seven hours later than bupivacaine alone
group(B) providing prolonged post operative pain relief
(Table 4).

Complications observed were two cases of horners
syndrome and one case of phrenic nerve block. No
medical intervention was needed in these instances and
condition resolved after 3 to 4 hours. No case of
pnemothorax was observed in this study.

Table No. 2: Onset of sensory & Motor Block Comparison between Group A and B

Onset of Sensory Block

Onset of Motor Block

Group A Mean SD tvalue | pvalue | Mean SD t value p value
Bupivacaine + Saline 17.97 441 9013 3.29

Bupivac + Group 15.73 2.92 2.311 0.024 7.77 2.64 1.770 0.082
Dexamethason

Key: SD Standard Deviation.

Table No.3: Duration of Motor Block Sensory & Motor Comparison of Group A and B

Duration of Sensory Block

Duration of Motor Block

Group A Mean | SD Tvalue | Pvalue | Mean | SD t value p value
Bupivacaine + Saline 10.40 | 0.93 6.23 0.81

Group B 1737 | 158 -20.74 <0.001 0.97 -8.629 <0.001
Bupivac+ Dexamethason 8.23

Key: SDStandard deviation

Table No.4: Rescue Analgesia required Comparison
between Group -A and Group-B

Group Mean | SD t P value
value
Group-A
(Bupivacaine + 10.40 | 0.93
Saline) -21.97 | <0.001
Group-B 17.57 1.52
Bupivacaine +
Dexamethason
Key: SDStandard deviation
DISCUSSION

Brachial plexus blocks are most extensively used
peripheral nerve block technique. The advantages of
Brachial plexus block include less nausea, vomiting, no
airway intervention and earlier discharge for out
patients. The Brachial Plexus supplies all of the motor
and most of the sensory function of upper limb. The
supraclavicular approach blocks the Brachial plexus in
the area where it is more compact, Thus it has fastest
onset time of any of the arm blocks and is ideal for
surgery of forearm, elbow and hand. Supraclavicular
block provide postoperative analgesia of short duration
even when local anaesthetic like bupivacaine is used
alone. Use of Dexamethasone with Bupivacain has been
shown to reduce the overall pain scores and analgesia
requirement in the post operative period without any
apparent adverse effect’’. Adding a steroid to local
anaesthetic solution may not be indicated for all
patients, for example diabetic patient may experience
hyperglycemia and patient with continuing infectious
process may be effected by anti-inflammatory effects of

steroids. The safety of dexamethasone use in nerve
sheath may raise some concerns.

In animal experiments, repeated intrathecal injection of
small dose betamethasone® and triamecilononacetate!®
did not induce spinal neurotoxicity. In one study after
approximately 2000 intrathecal injection  of
dexamethasone (8 mg) in 200 patients for treatment of
post traumatic visual disturbance, no neurological
disorders were found at one month follow up?. Nerve
injury is a rare complication of dexamethasone
injection and it usually occurs in the context of needle
trauma®l. Adverse effects with single dose of
dexamethasone are probably extremely rare and minor
in nature and previous studies have demonstrated that
the short term (<24h) use of dexamethasone was safe?.
Complications observed in this study were two cases of
Horner’s syndrome and one case of pherenic nerve
block. All of these complications were watched
carefully without any intervention and they all resolved
in two to four hours. No case of pnemothorax was
observed in  this study. Complications of
supraclavicular  block of brachial plexus using
compound classic and perivascular technique was
studied in Iran in 320 patient over 3 years with result
showing that most common complication was Horner’s
Syndrom 34%?. The second most common
complication was hematoma 8.8% and lastly vascular
injuries 2.5%. Rate of hematoma was directly related to
the number of needle punctures. It was concluded in the
study that with attention to avoidance of excessive
needle advancement after the beginning of paraesthesia
and slow injection of drugs, the rate of failure and
complications can be reduced. Our results showed that
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sensory block tended to last longer as compared to
motor block which agrees with the observation be de
Jong et a1?*, These authors explained that larger motor
fibers require a higher concentration of local
anaesthetic than small sensory fibers. In recent years
work done on supraclavicular block  with
dexamethasone as an adjuvant to local anesthetic shows
significant increase in duration of post operative
analgesia. Shrestha BR etal, compared the analgesic
efficacy of local anaesthetic with and without
dexamethasone in supraclavicular brachial plexus
blocks®. In this study brachial plexus block was done
with 40 — 50 ml of local anaesthetic with 1: 200, 000
adrenaline in one group and in the other group the block
was performed with the same amount of local
anaesthetic with dexamethasone. The onset of action
and duration of analgesia in the two groups were
compared and found to be significantly increased in
dexamethasone group without any unwanted effects.
The analgesic effects of corticosteroids are suspected to
be medicated by their anti inflammatory or immune
suppressive effects. Holte and Kehlet investigated with
the strong anti-inflammatory effect of glucocorticoids
following major surgeries and found that single dose of
glucocorticoid inhibits the synthesis and release of Pro
inflammatory and anti inflammatory mediators®. The
use of corticosteroid as an adjuvant to local anaesthetic
for peripheral nerve block rarely has been described,
and its mechanism of action is not clearly understood.
The glucocorticoids cause skin vasoconstriction which
is mediated by occupancy of classical glucocorticoid
receptors rather than nonspecific pharmacological
mechanism?’. One possibility of prolong local
anaesthetic effect is because of systemic effects of
dexamethasone. Another believes that analgesic
properties of corticosteroid are the result of their
systemic effect?.

The concept of steroid administration to address
postoperative pain is still evolving. Steroids with or
without local anaesthetic agents have been administered
by surgeons across various medical specialties and with
the use of different methods. The ideal dose and mode
of administration are yet to be determined, but there is
overwhelming evidence that corticosteroid increase the
efficacy of postoperative pain reduction in a manner
that does not compromise patient safety. The approach
is simple and inexpensive. However there is still a need
for further studies to validate the use of dexamethasone
with bupivacaine or similar combinations as protocols
of choice for post operative analgesic.

CONCLUSION

In conclusion, the addition of dexamethasone to
bupivacaine 0.5% solution in supraclavicular brachial
plexus block prolongs the duration of sensory and
motor blockade and provides greater pain relief, also it
shorten the onset of sensory block but has no effect on

onset of motor block. Complications associated with the
block and dexamethasones were also negligible. Further
studies are needed to evaluate the optimal dose of
dexamethasone to be used for prolonged brachial
plexus block as well as the mechanism of this effect,
also to evaluate any side effects associated with it.

REFERENCES

1. Khalid C, Kimmo M, William S, Nicholas B.
Efficacy of brachial plexus block after elbow
fracture repair in children. Can J An esth 2005;52:
A45,

2. Hadzic A, Arliss J, Kerimoglu B, Karaca PE, Yufa
M, Claudio RE, et al. A comparison of
infraclavicular nerve block versus general
anesthesia for hand and wrist day- case surgeries.
Anesthesiol 2004; 101:127-32.

3. Nikandish R, Maghsoodi B, Khademi §S,
Motazedian S, Kaboodkhani R.Peritonsillar
infiltration with bupivacaine and pethidine for
relief of post-tonsillectomy pain: a randomized
double-blind study. Anaesthesia 2008; 63:20-5.

4. Rezaii J, Esfandiari K, Tavakoli H, Haji-
Mahmoodi M, Pouya JK, Malakian F, et al. Effect
of wound infiltration with 0.5% bupivacaine on
post-herniorrhaphy pain. ANZ J Surg 2008;78:
107-8.

5. Jan MS, Sikandar AM, Sher MS, Faisal GS, Amna
M, Caudal epidural for postoperative analgesia in
male children. J Liaquat Uni Med Health Sci 2006;
5:110-3.

6. Beaussier M, EI, Ayoubi H, Schiffer E, Rollin M,
Pare Y, Mazoit JX, et al. Continuous preperitoneal
infusion of ropivacaine provides effective analgesia
and accelerates recovery after colorectal surgery: a
randomized, double-blind,  placebo-controlled
study. Anesthesiol 2007;107:461-8.

7. Stephen M, Holly E, Karen CN, Marcy ST, David
S, Susan MS. Peripheral Nerve Block Techniques
for Ambulatory Surgery. Anesth Analg 2005; 101;
1663-76.

8. Hadzic A, Karaca PE, Hobeika P, Unis G,
Dermksian J, Yufa M, et al. Peripheral nerve
blocks result in superior recovery profile compared
with general anesthesia in outpatient knee
arthroscopy. Anesth Analg 2005; 100: 976-81.

9. Quang HDT, Antonio C, Julian D, Roderick JF.
Brachial plexus blocks: a review of approaches and
techniques. Can J Anesth 2007; 54:662-74.

10. McGrath B, Elgendy H, Chung F, Kamming D,
Curti B, King S. Thirty percent of patients have
moderate to severe pain 24 hr after ambulatory
surgery: a survey of 5,703 patients. Can J Anesth
2004; 51:886-91.

11. Mattila K, Toivonen J, Janhunen L, Rosenberg PH,
Hynynen M. Postdischarge symptoms after



Med. Forum, Vol. 23, No. 8

August, 2012

12.

13.

14,

15.

16.

17.

18.

19.

20.

ambulatory surgery: first week incidence, intensity,
and risk factors. Anesth Anag. 2005; 101 :1643-50.
Uzunlar H, Sener M, Akinturk Y, Erciyes NA
clinical comparison of equal concentration and
volume of ropivacaine and bupivacaine for
interscalene brachial plexus anesthesia and
analgesia in shoulder surgery. Reg Anesth Pain
Med 2004; 29: 539-43.

Jarbo K, Batra YK, Panda NB. Brachial plexus
block with midazolam and bupivacaine improves
analgesia. Can J Anesth 2005; 52 :822-6.

Duma. A, Urbanek B, Sitzwohl C, Kreiger A,
Zimpfer M, Kapral S. Clonidine as an adjuvant to
local anaesthetic axillary brachial plexus block: a
randomized, controlled study. Br J Anaesth 2005;
94:112-6.

Laureano Filho JR, Maurette PE, Allais M,
Cotinho M, Fernandes C. Clinical comparative
study of the effectiveness of two dosages of
Dexamethasone to control postoperative swelling,
trismus and pain after the surgical extraction of
mandibular impacted third molars. Med Oral Patol
Oral Cir Bucal 2008; 13:E129-32.

Nasreen L, Adnan, Muhammad N.K, Shahid K.
Dexamethasone reduces postoperative nausea and
vomiting in children undergoing tonsillectomy.
Ann Pak Inst Med Sci 2005; 1:158-61.

Elhakim M, Ali NM, Rashed I, Riad MK, Refat M,
Dexamethasone reduces postoperative vomiting
and pain after pediatric tonsillectomy. Can J
Anesth 2003; 50:392-7.

Latham JM, Fraser RD, Moore RJ, et al. The
pathologic effects of intrathecal betamethasone.
Spine 1997; 22: 1558-62.

Abram SE, Marsala M, Yaksh TL, Analgesic and
neurotoxic effects of intrathecal corticosteroids in
rats. Anesthesiol 1994; 81:1198-205.

Sugita K, Kobayashi S, Yokoo A, Intrathecal
steroid theraphy for post-traumatic visual
disturbance, Neurochirurgia (Stuttg)1983;26:112-7.

21.

22.

23.

24.

25.

26.

27.

28.

Stahl S, Kaufman T. Ulnar nerve injury at the
elbow after steroid injection for medical
epicondylitis. J Hand Surg Br 1997; 22:69-70.
Splinter WM, Rhine EJ. Low-dose ondansetrone
with dexamethasone more effectively decreases
vomiting after strabismus surgery in children than
does high-dose ondansetron. Anesthesiol 1998;
88:72-5.

Masoud NG, Taghi MM, Reza MG, Maarouf A,
Seyedabolhasan S, Naser G. Complications of
supraclavicular block of brachial plexus using
compound classic and perivascular techniques
Rawal Med J 2007;32:60-2.

de Jong RH, Wagman IH. Physiological
mechanisms of peripheral nerve block by local
anesthetics. Anaesthesiol 1963;24 :684-727.
Sherestha BR, Maharajan SK, Tabedar S.
Supraclavicular brachial plexus block with and
without dexamethasone- a comparative study.
Kathmandu Univ Med J (KUMJ) 2003;1: 158 -60.
McCormack K. The spinal actions of non steroidal
anti-inflammatory drugs and the dissociation
between their anti-inflammatory and analgesic
effects. Drugs 1994;47 :28-45.

Seidenari S, Di Nardo A, Mantovani L, Giannetti
A. Parallel intraindividual evaluation of the
vasoconstrictory action and the anti-allergic
activity of topical corticosteroids. Exp Dermol
1997; 6 :75-80.

Aasboe V, Raeder JC, Groegaard B,
Betamethasone reduces postoperative pain and
nausea after ambulatory surgery. Anesth Analg
1998; 87:913-7.

Address for Corresponding Author:
Dr. Nadia Omer,

Sr Registrar Fauji Foundation Hospital,
Rawalpindi.



