
PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2020, VOL. 9 (02) 15

Outcome of Single Dose Prophylactic 
Antibiotic in Carpal Tunnel Release Surgery

ORIGINAL ARTICLE

Inayat Ali Khan
Department of Neurosurgery, Dammam Medical Complex, Dammam, Saudi Arabia.

ABSTRACT
 
Background: It has been well documented that administering a prophylactic antibiotic brings down the rate 
of postoperative wound infection very strikingly in carpal tunnel release (CTR) surgery. Carpal tunnel 
syndrome (CTS) is definitely a compressive neuropathy of the upper limbs, which is both benign and 
frequent. The study objective was to determine the postoperative wound infection rate in carpal tunnel 
release surgery after having administered a single dose of a prophylactic antibiotic.

Methods: This cross-sectional study was carried out at the department of Neurosurgery, Dammam Medical 
Complex-Saudi Arabia. The study was based on 122 patients who were operated for carpal tunnel release 
procedures at the centre. Pre-operatively all patients were subjected to nerve conduction studies (NCS) to 
document CTS as the definitive diagnosis. As a routine, every patient was administered intravenous loading 
dose of cefuroxime (1.5g) at least 1 hour prior to surgery. All patients were treated as day care cases and 
were discharged after a few hours of surgery. On discharge, no further antibiotics were administered. Their 
wounds were examined at three, ten and fourteen days. Suture removal was performed on the fourteenth 
postoperative day.

Results: Superficial redness over the site of incision was noted in three of the patients and wound infection in 
two others. These two patients improved with oral antibiotics. Not a single patient needed re-exploration. 

Conclusion: The current study showed that this is an efficacious and a very safe protocol to follow. Assuming 
the fact that the incidence of surgical site infection (SSI) in CTR surgery is low, the results were not different 
when compared to the results from other centres. 
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INTRODUCTION

Carpal Tunnel Syndrome (CTS) continues to present 
as a disabling condition, which is seen in 3.8% of the 
general population, and on the average around 
20% of patients diagnosed with CTS undergo 
surgery1, 2. It is the most frequently occurring form of 
entrapment of the median nerve and accounts for 
90% of all entrapment neuropathies3. It results from a 
compressive neuropathy involving the median 
nerve as it travels through the wrist at the carpel 
tunnel4. The syndrome of median nerve entrapment 
is a mono-neuropathy that can result in altered 

sensations in the hand while affecting motor 
function as well5. Being the commonest neuropathy 
of the upper limb at least one million, new cases are 
diagnosed each year in the United States2, 6. 

Pain being the main symptom, other common 
symptoms include numbness and tingling sensations 
in the middle and index finger and the thumb, as 
well as the lateral aspect (lateral half) of the ring 
finger5. Sleep disorders were also a frequently 
reported problem in some studies7. The options of 
nonsurgical treatments include physiotherapy, 
steroids8 (per oral or locally injectable) and 
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splinting.9 The American Academy of Orthopaedic 
Surgeons however prefers a trial of conservative 
(nonsurgical) therapy before considering surgical 
release10. When nonsurgical attempts to treat CTS 
fail, surgical decompression also known as carpal 
tunnel release (CTR) is indicated and this is in fact a 
transverse carpal ligament release. 

Early surgery with CTR is preferred when there is 
clinical and investigative proof of denervation of 
the median nerve or a patient prefers to go ahead 
directly for the surgical option10. Success rate after 
CTR is now well-documented11 as is the low 
complication rate12.

Ambiguity for preoperative antibiotic prophylaxis 
does persist in clean soft tissue procedures of the 
hand in which the rate of infection is still low13, 14. In 
particular, the prevalence and frequency of 
surgical site infection (SSI) has not been addressed 
in detail in the guidelines by Centre for Disease 
Control (CDC) and its subsequent relationship 
determination with preoperative prophylactic 
antibiotics as well15.

The objective of the study is to ascertain the safety 
and efficacy of single dose prophylactic antibiotics 
alone in CTR surgery. The role of single dose 
antibiotic prophylaxis has been studied in various 
parts of the globe but in Dammam, data on carpal 
tunnel surgery and the efficacy of single dose 
antibiotics is sparse. Hence, apparently there 
seemed a necessity to collect data on this topic 

and simultaneously ensuring patient safety.

METHODS

In the cross sectional study, the researcher 
reviewed the results of single dose antibiotic 
prophylaxis protocol in 122 consecutive patients of 
which 105 were females and 17 were males who 
underwent CTR surgery at the centre (Dammam 
Medical Complex, Saudi Arabia). The study was 
performed between September 1, 2013 and 
February 28, 2016 and it was also approved by the 
Ethical Board of Dammam Medical Complex. 
Further, SPSS was used to check the significance of 
the results with the reported studies of the past.

The noted mean age of the patients (Graph 1) at 
the time of admission was 56 years. The most 
patients – around 46% – were admitted for surgery 
from the age range 50-59 years, followed by 60-69 
years (30%), 40-49 years (14%) and 70-79 years (just 
under 10%). All patients were screened for a 30-day 
period considering the fact that there is a high 
probability that infection can be seen within this 
given period for any soft tissue procedure such as a 
carpal tunnel release surgery. Additionally, 30 days 
is the given period employed to define a wound 
infection after a soft tissue procedure in which 
implants are not being used as recommended 
under the CDC guidelines15. Interestingly we also 
noted that many patients reported symptoms 
beyond the territory of the median nerve as well. 
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Graph 1: Mean age of the participants. 
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All 122 patients underwent nerve conduction 
studies (NCS) of both upper limbs to confirm the 
clinical diagnosis of CTS. NCS has been recom-
mended by Stevens et al.16 and labelled as the gold 
standard by Kasundra et al17. Interestingly symp-
toms of CTS were reported more commonly in both 
the median and ulnar digits than in the median 
digits alone. Symptoms were also reported in areas 
other than the digits. Thus, 23% of patients had 
forearm paresthesias and pain; 14% reported elbow 
pain; 11% reported arm pain; 6.5% reported pain in 
the shoulder; and 2.45% reported neck pain, almost 
similar to what has been noted in literature 
review18,19.

All patients were operated as day care cases. 
Males and females of all age groups were included 
in this study. Although two common options avail-
able to the patients included the endoscopic 
approach and the open method, we only used the 
open method of CTR surgery at the centre. A 
detailed informed consent was obtained in the day 
care area where the patients initially reported for 
their surgery. All patients were mandated to take 
an early morning shower using any antimicrobial 
soap. All procedures were performed under local 
anaesthesia, with the patient lying in the supine 
position and the arm stretched out. No additional 
staffs were allowed in the operating room, as per 
ASHP (American Society of Health-system Pharma-
cists) recommendations20.

The choice of selecting an ideal antibiotic for 
prophylaxis in clean surgical cases must include the 
following considerations: relatively inexpensive, 
limited adverse effects, an acceptably long half-life 
in tissue and serum, optimal subcutaneous and 
muscular tissue penetration and should be 
adequately broad to be efficacious but confined 
to avoid resistance and superinfections21. Hence 
keeping the protocol of antimicrobial prophylaxis 
(for primary prophylaxis) of a single-dose therapy 
affront, a second-generation cephalosporin (Cefu-
roxime) was chosen for the study. 

Preoperative antibiotics are given within thirty 
minutes to one hour before starting the surgical 
procedure and this has been the practice at sever-
al centres around the globe22. Interestingly, one 
study confirmed that in humans, antibiotics given 2 
hours prior to the start of the surgical procedure had 
the best effect on scaling down the rate of surgical 
wound infections21. Hence, for all patients, injection 
cefuroxime 1.5 gram was given at least two hours 
before the start of the procedure. 

After reaching the operating theatre, each patient 
was given a ten-minute betadine scrub. An alcohol 
scrub followed this and then dry gauze was 
applied. The surgeon and the scrub nurse used 
double gloves (and this has always been an inher-
ent protocol for all procedures whether under local 

or general anaesthesia).

The local anaesthetic agent used was Xylocaine 1% 
with adrenaline (1:200,000). Adrenaline was added 
as a vasoconstrictor to lessen the chances of bleed-
ing during surgery.  A palmar crease incision was 
used in all patients (Figure 1); and the incision never 
crossed the wrist flexion crease as recommended 
by Shapiro23. A two-inch incision was given and the 
transverse carpal ligament was brought into view 
and cut hence exposing the decompressed 
median nerve.

Figure 1: Palmar crease incision (this is purely hand 
drawn).

Bleeding was meticulously handled and at the end 
of the procedure the wound was generously irrigat-
ed first with hydrogen peroxide and then with saline 
containing Gentamicin. The skin was then sutured.  
After surgery, all patients were shifted to the ward 
(day care) and were monitored for a minimum of 
two hours after which they were discharged home. 
The wound was examined on the third, tenth and 
fourteenth day of surgery. The patients were 
followed for any evidence or suspicion of infection 
like wound redness and Edema, wound dehis-
cence, purulent or serous discharge from the 
wound, severe pain and fever.  

RESULTS

This study was conducted at the department of 
neurosurgery, Dammam Medical Complex. A total 
of 122 patients were operated of which 105 were 
females. The prevalence of CTS in diabetic patients 
is well known24 (Figure 2) while Table 1 represented 
the aspects of CTS in the study.
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Table 1: Parameters and co-morbidities specifically 
defined for the study.

Less than 0.05 is significant

Figure 2: Diabetic profile of the patients.

Age related status reported that most patients in 
the age range of 50-59 years with CTS in the study 
were referred for surgery, hence accounting for 
40% of the total patients, followed by 40-49 years 
(25%), 21-39 years (13%), 60-69 years (12%) and 
70-79 years (10%). The mean age of all patients at 
the time of admission was 54 years (range 21-79). 
Symptoms at the time of presentation actually 
divided the patients into two major groups. The first 
group consisted of those patients -89 (73%) in whom 
the most prominent symptom to start with was 
numbness along the median nerve distribution 
followed by hand pain, weakness and decreased 
sensations. The second group consisted of those 
patients -33 (27%) who first experienced hand pain 
followed by numbness, weakness and decreased 
sensations. Still others had experienced a mixture of 
other symptoms like weakness, stiffness and hand 
swelling. Bilaterality and handedness indicated that 
most of the patients were right-handed -117 (96%), 
while 5 patients (4%) were left handed. At the time 
of presentation, 59 patients (48%) had right hand 
CTS, 28 patients (34%) had bilateral CTS and the 
remaining 22 patients (18%) had left hand CTS.

Rate of surgical site infection reported that
Readmission was not required in any of the patients 

Variables No. of Patients p-Value 
Total carpal tunnel releases 122
Gender

p = 0.01

Males
Females

17
105

Co-morbidities

Diabetes Mellitus
Positive 
Negative 

24%
76%

Total 100%

neither was surgical re-exploration needed for 
infection or other complications. However in two 
patients superficial wound redness was noted when 
suture removal was done, this improved with oral 
Augmentin (amoxicillin and potassium clavulanic 
acid) 1 gm. twice a day for 5 days. We did not have 
a single case of deep (organ/space) infection in 
the series.

DISCUSSION

In one study, the rate of infection in diabetics was 
not statistically different from the non-diabetics25. 
The strength of this study includes the diversity of 
patient population and the fact that every patient 
had a proven electro-physiological diagnosis. A 
possible potential limitation of this study is that the 
study sample may not be too big and for the fact 
that the study was not stratified by endoscopic 
versus the open release, which in any case was not 
the objective of the study. 

With respect to the antibiotic efficacy, the 
antibiotic prophylaxis protocol employed in the 
study has shown that the approach is safe and 
efficacious, assuming that an infection rate of less 
than 1% is considered as acceptable for CTR 
surgery4. Injudicious and the prolonged use of 
postoperative antibiotics does not significantly 
bring down the infection rate and its unwarranted 
prolonged use can expose the patient to more 
adverse drug effects, hence increasing the 
probability of infections by antibiotic-resistant 
bacteria and inhibiting normalisation of body 
temperature. It may also elevate the CRP levels 
prolonging the duration of hospital stay and 
increasing the overall medical cost26.

The assessment checked on the results for patients 
who experienced just CTR. Further roads of study 
may incorporate exploring the pace of patients 
experiencing other delicate tissue techniques of 
the hand and wrist that do not require preoperative 
anti-infection agents, including trigger finger 
discharges and first dorsal compartment 
discharges. By and by, this examination speaks to 
the primary examination concerning auxiliary to 
delicate tissue techniques of the hand. Despite the 
fact that the utilization of prophylaxis must be 
considered concerning the hazard profile of every 
individual patient, routine prophylactic antibiotics 
may not be demonstrated in CTR.

CONCLUSION

Single dose antibiotic is best suited for patients with 
CTS. Infection rate in CTR surgery cases is low. 
Furthermore, unilateral involvement was more 
common than bilateral involvement in the study. In 
addition, handedness definitely had a role to play 
in unilaterality. Thus, for the patients the prime 
motive to undergo surgery was the troublesome 
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symptoms of pain and paresthesia.
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