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Abstract
Background 

The study aims to determine the incidence of surgical site infection (SSI) leading to reoperation 
following minor hand procedures performed outside the main operating room using field sterility.

Methods
The investigators retrospectively reviewed clinical records of 504 cases in 440 patients who 
underwent wide-awake local anaesthesia no tourniquet (WALANT) minor hand surgery in a field 
sterility setting over a four-year period between March 2019 and June 2023. The data was 
collected at a tertiary institution which serves members of the South African Military Service 
via a wide catchment area. SSI was defined according to the Centers for Disease Control and 
Prevention (CDC) occurring within four weeks postoperatively. Cases included were elective 
WALANT minor hand procedures in patients above 18 years.

Results
The deep SSI rate within four weeks postoperatively resulting in reoperation was 1% (95% 
confidence interval [CI] 0.01–0.02); infection rate for carpal tunnel release (CTR) was 2%, 
(95% CI 0.74–5.20). The majority of procedures performed were carpal tunnel and trigger finger 
releases, with a female predominance at 57% and the average age of patients being 57 years 
(SD ± 13 years). 

Conclusion
The study’s infection rate is comparable to international infection rates for similar surgeries 
performed using field sterility in an outpatient setting. Minor hand procedures performed under 
field sterility using WALANT have a low SSI rate with acceptable morbidity. This implies that 
WALANT under field sterility is a safe clinical practice.

Level of evidence: 4
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Introduction
Wide-awake local anaesthetic no tourniquet (WALANT) surgery 
has effectively introduced a new era of worldwide clinical practice 
in hand surgery throughout the past two decades. In recent years, 
the utilisation and efficacy of WALANT have increased substantially 
in South Africa.

WALANT appeals to low socioeconomic countries with  limited 
resources, lengthy elective surgery waiting lists, and restricted 
theatre time.1-5 WALANT surgery has expanded during resource-
scarce periods, such as during  the COVID-19 pandemic, as it 
averts the need for main operating rooms or hospital operations.6-9 

The Centers for Disease Control and Prevention (CDC) 
defines surgical site infection (SSI) as an infection of the 
skin or subcutaneous tissue at the incision site within 30  
days.10-11 According to the CDC’s definition, neither the diagnosis 
nor treatment of cellulitis or stitch abscess alone are considered 
adequate criteria for SSI. Depending on the definition of SSI used, 
the rate of SSI in the field sterility setting in carpal tunnel release 
(CTR) performed under WALANT in the outpatient context might 
range from 0.28 to 6.4%, according to a recent global publication.12 

Multiple factors contribute to SSI, including advanced age, 
nutritional status, obesity or incorrect patient management. 
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Effective preventative measures taken before, during and after 
surgery can improve the prevention and control of infection. 
Infection control practices in the operating room where complete 
sterility is practised, have surgeons gowned and capped, and the 
patients fully draped, as international guidelines recommend.13-14 
In contrast, with field sterility, surgeons use masks and sterile 
gloves when moving procedures to the outpatient setting but 
are not gowned and capped. The surgical site is prepared with 
a cleaning solution of iodine or chlorhexidine, a single drape, 
and a set of sterile instruments. Patients receive no prophylactic 
antibiotic therapy, as literature has shown it does not add any 
clinically significant protection in elective hand surgery.15-16 Unlike 
in a theatre room, there is no defined airflow within the procedure 
rooms, and the setup requires fewer staff members, limits 
disposable items, and reduces waste, cost and preparation time. 
Additionally, WALANT surgery allows mitigated use of opioids for 
postoperative pain management.17 However, there are concerns 
that WALANT may predispose patients to a higher risk of SSI,18-23 
and South African hand surgeons are cautious about transferring 
minor hand procedures from the operating room to an outpatient 
setting due to the presumed risk of infection. 

Avoricani et al. studied 217 patients who underwent 265 upper 
extremity procedures. They reported 0% 14-day and 0.37%  
30-day SSI rates for hand/upper extremity procedures done in 
a minor procedure room using field sterility. These rates were 
comparable to SSI rates for similar operations in a primary theatre 
setting with standard sterilisation procedures.24 Leblanc et al. 
conducted a multicentre study on SSI in CTR surgery performed 
in a minor procedure room using field sterility and no prophylactic 
antibiotics. They reported a superficial infection rate of 0.4% and 
deep infection rate of 0%. The study spanned two years, with  
1 054 cases collected; they had six superficial infections but 
no deep wound infections. No patient required an intravenous 
antibiotic, an incision, drainage, or hospitalisation. These findings 
further suggest a low incidence of postoperative infection in field 
sterility.25 China has reported over 12 000 cases of WALANT with 
minimum problems and no increase in infection rates compared to 
the old standard approach.26 

Several studies have been conducted on South African patients’ 
viewpoints on pain and patient preferences regarding WALANT 
in the context of government healthcare facilities. However, more 
information on the local SSI rate related to field sterility is needed. 
Health institutions need infection surveillance to manage SSI. Each 
facility should create systems to monitor changes in SSI incidence 
over time.14

In this study, the authors sought to determine the SSI deep 
infection rate necessitating reoperation in minor hand surgeries 
performed under WALANT in an outpatient field sterility setting. 
Given the increasing utilisation of WALANT in South Africa, this 
study aimed to contribute to the body of evidence on SSI in the 
outpatient setting. We hypothesised that the infection rate would 
be comparable to those reported in international literature and 
similar to rates observed in the main operating room setting. 

Methods
A retrospective, longitudinal study was conducted at a single facility 
to ascertain the incidence of deep SSI necessitating reoperation in 
elective minor hand surgery patients who underwent the procedure 
under WALANT and field sterility. The research team examined all 
minor hand surgery cases performed between March 2019 and 
June 2023. The authors obtained research, ethical authorisation, 
and hospital approval before the study’s commencement.

A deep SSI infection was diagnosed if purulent drainage of 
pus was found involving the skin and subcutaneous tissues, or if 
infection was noted to be progressing beyond a stitch abscess on 
clinical examination, organisms identified on specimen cultures, 

and occurring within the 30-day period post-surgery according to 
the CDC’s guidance. Inclusion criteria included patients older than 
18 years who underwent minor hand surgery performed under 
WALANT in a field sterility setting with complete medical records 
and at least four weeks of follow-up post-surgery. Acute trauma-
related operations, surgeries performed in a traditional operating 
room adhering to standard surgical sterility protocols, and cases 
with incomplete clinical records were excluded. Data essential to 
the study, including sex, age, patient diagnosis, surgical procedure 
performed, and setting of operative environment, was sought and, 
if absent, these records were excluded from the study.

The study was conducted at a tertiary institution that treats 
military personnel, their families, and war veterans. The facility’s 
patients receive postoperative follow-up care at the institution or 
local sick bay facilities, all equipped with electronic record-keeping 
systems. Should the patient require additional surgery for sepsis, it 
must be performed exclusively at the institution. A thorough follow-
up of all participants reduced the likelihood of missed outcomes.

The institution’s orthopaedic outpatient clinic has a dedicated 
WALANT procedure room, which accommodates five to eight 
cases per day, once weekly. All cases are minor hand procedures 
performed as a day case operation, with minimal risk of inducing 
permanent impairment of physical or physiological function. 
The central sterile services department supplies the facility with 
the required sterile sets. Patients were not given prophylactic 
antibiotics. The WALANT mixture administered to patients was at a 
concentration of 1:100 000 adrenaline, 0.85% sodium bicarbonate, 
and pH value between 7.38 and 7.62. In all patients, lignocaine 
dosing was below 7 mg per kg. Procedures were performed 
under a field sterility set-up which included skin preparation with 
chlorhexidine and alcohol solution, and minimal draping (two 
draping towels and one rolled-up towel as a positioner). The 
surgeons wore only sterile gloves and masks without donning 
sterile gowns. 

The authors analysed the institution’s computerised data 
system, outpatient registry, theatre, WALANT procedure lists, and 
clinical records. The captured data includes patient characteristics, 
diagnosis, coexisting medical conditions, and surgical procedures. 
Postoperative infections requiring reoperation for infection were 
identified through examination of the follow-up notes and theatre 
notes within four weeks of the WALANT surgical procedure. The 
electronically gathered data was manually cross-checked with the 
physical patient records.

Statistical analysis
Data was recorded using Microsoft Excel 2019, then exported to 
Stata 18 format for analysis using Stata 18 software. The descriptive 
statistics provide the continuous characteristics’ means, standard 
deviation, and 95% confidence interval. A frequency summary 
provided percentages for discrete variables (such as definite 
diagnosis for the WALANT technique). In addition, contingency 
table analyses using the chi-square test were conducted to assess 
the relationship between infection and sex and side. Furthermore, 
a t-test was utilised to compare the means and proportions of 
specific characteristics between sexes.

Results
During the four-year investigation, a total of 525 WALANT 
procedures were identified. Twenty-one cases were excluded for 
incomplete clinical records, resulting in 504 cases for analysis. The 
average age of the patients was 57 years (SD ± 13 years); and 
females accounted for most patients, being 285 of 504 (57%). CTR 
accounted for the most significant proportion of the procedures 
conducted, at 221 of 504 (44%). Patient demographics are outlined 
in Table I, and a breakdown of procedures performed is shown in 
Figure 1.
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Six patients with single procedures performed developed deep SSI 
that required reoperation within 30 days of the surgery. The infection 
rate was 1% (95% CI 0.53–2.62). Further sub-analysis revealed 
that the infection rate for CTR was 2% (95% CI 0.74–5.20). Table 
II shows details of the deep infection rate per procedure. Three of 
the six cases with deep infection had negative cultures, while the 
remaining three showed minimal growth of Gram-positive cocci. All 
six cases were readmitted and underwent a single debridement in 
the main theatre setting, followed by a period of intravenous and 
oral antibiotics (co-amoxiclav in all cases); the six cases presented 
within 14 days of the index procedure. Due to the low number of 
infection cases, the investigators could not identify any critical 
contributing factors to SSI. An attempt was made to examine 
any association between the infection and sex on one hand, and 
infection and side on the other; however, the Fisher’s exact and 
chi-square tests showed no association. 

One patient, an 87-year-old gunsmith with a history of ischaemic 
heart disease, hypertension, hypercholesterolaemia, and benign 
prostatic hypertrophy required surgery after developing septic 
tenosynovitis from a trigger finger release. Notably, he had used 
gun oil in an attempt to heal his wound. He showed signs and 
symptoms of a deep infection in the flexor tendon sheath ten days 
after the index operation. After undergoing debridement in the 
operating room, the patient recovered without further complications. 

Another case involved a 56-year-old male paraplegic patient 
with lung cancer and hypertension, who experienced an acute 
infection nine days after undergoing CTR. He exerted pressure 
on his wound during transfers leading to wound breakdown and 
eventual SSI. Following the debridement in the operating room, 
he was cared for in the ward for eight days until his wound healed. 

Discussion
The results of the present investigation reveal that the deep SSI 
rate of 1% for WALANT surgery performed under field sterility 
necessitating reoperation is consistent with rates documented in 
existing literature.25,27,28 Avoricani et al., reported a 30-day SSI rate 
of 0.37% for a variety of surgeries involving the upper extremity. 
Given the similar variation in procedures and comparable follow-
up times, the infection rate of 1% observed aligns well with these 

findings. The marginal difference in infection rate can be attributed 
to the slightly larger population is this study.24 Lawand et al. pooled 
global data to perform a systematic review and meta-analysis of 
complications and side effects of WALANT in upper limb surgery; 
the report included a total of 79 papers involving 15 595 patients. 
They found a complication rate of 1.7%, of which the most 
common complications were superficial infection, unspecified 
minor complications and wound dehiscence at 41%, 12% and 7% 
respectively. The data further revealed traumatic procedures to 
have a slightly higher complication rate when compared to elective 
procedures.29 In the current study, the authors found deep infection 
to be the only adverse event; there were no reports of other 
complications such as ischaemic digits, local anaesthetic toxicity 
or syncope events.

The sub-analysis of CTR infection rates under field sterility was 
3%. The literature reports a wide range of variability of CTR infection 
rates, from 0–8.9%. Sandefur et al. reported on the infection rate 
in 748 CTR procedures performed under field sterility; their results 
showed a variable infection rate of 8.9%, 2.3% and 0.4%. The 
heterogeneity noted resulted from variable definitions used for 
SSI.12 Halvorson et al. compared SSI in CTR performed in theatre 
versus the procedure room, using the National Healthcare Safety 
Network criteria for SSI.13 They found an infection rate of 3.17% 
vs 2.2% respectively with an overall infection rate of 2.88% in 
312 procedures. However, the cohort comprised unequal groups. 
Rellán et al. compared WALANT versus monitored anaesthetic care 
(MAC) for carpal tunnel syndrome and trigger finger procedures in 
255 CTR and 64 trigger finger WALANT procedures. They had no 
cases of infection and overall, no increased risk of infections or 
complications when compared to the MAC cohort.30 The current 
study adhered to the CDC definition of SSI to ensure consistency 
in SSI case identification and reproducibility. 

Local surgeons are cautious about outpatient procedures in 
the field sterility setting for minor hand cases due to the possible 
infection risk. However, Oakes et al.’s findings in transitioning hand 
procedures from main theatre to field sterility shows acceptable 
outcomes. They observed a higher infection rate of 2.78% in the 
operating theatre compared to the office-based setting of 1.24% 
during a WALANT transition period. The difference was not 

Table I: Patient demographics

Patient demographics Counts (n) % of total 

Total patients 504

Mean age (years) 57.1 (SD ± 13.0)

Sex
Male 219 44%

Female 285 57%

Comorbidity
Diabetes 70 14%

Cholesterol 158 31%
SD: standard deviation; %: percentage; n: number
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Figure 1. Distribution of procedures performed

Table II: Breakdown of infections per surgical procedure

Procedure Cases Sepsis 95% CI

Carpal tunnel release 221 5 0.74–5.20

Trigger finger release 163 1 -

Other 120 0 -

Total 504 6 0.53–2.62
Categorical data, 95% confidence interval
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statistically significant. These findings suggest that the field sterility 
infection rate may be comparable to the operating theatre for 
WALANT surgery.31 

Diabetes, sex and age are risk factors linked to postoperative 
infection in CTR; other additional risk factors reported include 
local steroid injection, surgical drain use and obesity.32,33 Coffman 
et al. reviewed 1 228 office-based procedures performed with 
WALANT, encompassing a broad range of surgeries. They 
reported an infection rate of 2.77% and found patients known to 
have autoimmune disorders and who were active smokers to have 
a significant risk of complications.34 The outcome of a low SSI 
rate in this investigation restricted the possibility of identifying any 
associated risk factors for SSI. 

Schank et al. give a lengthy list of WALANT procedures 
recommended for the main operating theatre setting, especially 
in cases where infection would prove more devastating and 
lead to severe morbidity.35 There are no established guidelines 
on procedures contraindicated to procedure room/office-based 
settings. It is, therefore, up to the surgeon to decide what 
constitutes safe and appropriate care for each patient based on 
person and setting limitations.18 At this particular hospital, as per 
protocol, there is a restriction on radiology and power equipment 
use outside the operating room, which limits WALANT surgery to 
soft tissue procedures. 

Limitations in this paper include the retrospective nature of 
the study, which may result in selection bias. The exclusion of 
incomplete records reduced the population size. Multivariant 
analysis of individual risk factors could not be determined due 
to low infection rates. Comorbidities such as HIV, diabetes and 
anaemia, which can influence infection risk, were documented from 
patient records and not tested to determine the level of severity. 
Additionally, patient body mass index (BMI) and smoking status 
were not consistently captured and thus could not be analysed, and 
these factors may have highlighted possible associations to deep 
SSI. Patients treated at the institution are active or former members 
of the South African National Defence Force (their dependants 
are also included). They can be classified as a middle-income 
socioeconomic demographic, and this may differ from populations 
served at other government institutions, limiting generalisability 
of results to lower socioeconomic classes. The current study is a 
retrospective case series with no comparison group. Prospective, 
higher-powered, multicentre studies comparing the incidence of 
SSI in field sterility versus theatre settings would more effectively 
identify factors associated with SSI and provide clearer insights 
into the comparative safety standards of the two environments.

Conclusion
The low infection rate reported in this paper is consistent with 
findings in international literature, suggesting that field sterility 
in the procedure room can accommodate various procedures, 
yielding low and acceptable infections with minimal morbidity. This 
suggests that WALANT surgery under field sterility is a safe clinical 
practice. Given the results, WALANT under field sterility could be 
expanded to smaller district hospitals. Implementing in-service 
training programmes for these facilities could increase access to 
elective hand surgeries, thereby reducing the burden on tertiary 
hospitals and reaching more patients in need. 
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