
O
riginal Article

Copyright © 2020  The Korean Society of Plastic and Reconstructive Surgeons
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https://creativecommons.org/ 
licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. www.e-aps.org

597

INTRODUCTION

Carpal tunnel syndrome is the most common peripheral nerve 
compression neuropathy involving the upper limb. In this con-
dition, the median nerve in the carpal tunnel is compressed, re-
sulting in a tingling or dull sensation in the hand. As nerve com-
pression progresses, it leads to dysesthesia of the median nerve 
in the dominant region and weakening of the thenar muscle.

The treatment of carpal tunnel syndrome includes conserva-

tive procedures such as topical injection of steroids, splinting, 
and surgery. Surgery is recommended when there is no response 
to conservative treatment or when symptoms are severe. In 
1933, carpal tunnel decompression via transverse carpal liga-
ment (TCL) incision was performed by Learmonth [1]. Al-
though conventional invasive decompression is widely used, it 
is associated with cicatricial and pillar pain at the surgical site 
due to the large extent of the incision. To address this issue, 
minimally invasive techniques such as release with minimal inci-
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sion and endoscopy have become more common. Minimally 
invasive decompression combines the benefits of both conven-
tional and endoscopic methods. This method ensures prompt 
recovery after surgery with a minor scar on the skin, and it is 
safe, as the surgeon has a clear view of the TCL as the incision is 
performed [2]. 

Although it is common to use a tourniquet for a clean surgical 
field, compression by a tourniquet induces additional pain [3]. 
In patients receiving hemodialysis, the use of a tourniquet is lim-
ited in the presence of an ipsilateral arteriovenous fistula in the 
arm [4]. The wide-awake local anesthesia with no tourniquet 
(WALANT) technique has recently received attention [5]. In 
the WALANT technique, no preoperative examination for gen-
eral anesthesia is needed and there is no discomfort due to tour-
niquet compression; this technique is also cost-effective and pa-
tient satisfaction is high [6,7]. 

The authors of the present study performed minimally inva-
sive release through local anesthesia without using a tourniquet 
and compared the preoperative and postoperative Boston Car-
pal Tunnel Syndrome Questionnaire (BCTQ) scores [8]. In ad-
dition, we analyzed the outcomes and complications of patients 
with and without a bleeding tendency.

METHODS

Patients
This retrospective study received approval from the Institution-
al Review Board of Keimyung University Dongsan Hospital 
(IRB No. 2020-03-028). This study included 73 patients from 
June 2010 to February 2018. Of these, 17 patients had bilateral 
carpal tunnel syndrome, resulting in a total of 90 cases of carpal 
tunnel syndrome that were treated with single palmar-incision 
carpal tunnel release without using a tourniquet. Patients with 
liver cirrhosis, those who had chronic renal failure (with or 
without dialysis), and those treated with anticoagulants were 
considered to have a bleeding tendency group. Anticoagulant 
therapy was discontinued 2 weeks before surgery in those pa-
tients. 

Based on physical examination, the choice to perform surgical 
treatment was made for patients who had severe atrophy of the 
thenar muscle, those who did not respond to persistent conser-
vative treatment, and those with severe sensory depression and 
pain.

Based on the medical records, we analyzed patients’ age and 
sex, the frequency of left- and right-sided symptoms, and the 
presence of accompanying diseases. The preoperative and post-
operative symptoms, functions, and results were analyzed using 
BCTQ scores. We also analyzed the outcomes and complica-

tions of patients with and without a bleeding tendency.

Surgical procedure
Surgery was performed without a tourniquet, while the patient 
lay on a bed with arms abducted and palms turned upwards. 
The surgical site was sterilized and draped before the surgical 
design. A Kaplan’s cardinal line was drawn on the completely 
open hand of the patient. An approximately 2-cm surgical inci-
sion line was drawn starting 1 cm distal to the wrist crease con-
sidering the position of the radial side of the ring finger, the emi-
nence between the thenar and hypothenar muscles, and the 
longitudinal crease (Fig. 1). To reduce the pain despite local an-
esthesia and anxiety, intravenous midazolam (midazolam 3 
mg/3 mL; Bukwang Pharm Co., Seoul, Korea) and ketamine 
(ketamine hydrochloride 57.68 mg/mL; Huons Co., Seong-
nam, Korea) injections were administered. One minute after the 
sedative injection, we administered 2 mL of lidocaine mixed 
with 1:100,000 epinephrine into the surgical site followed by 
rest for up to 7 minutes. An incision was made along the marked 

Kaplan’s cardinal and longitudinal lines are drawn from the ulnar 
side of the middle finger. The expected proximal and distal ends of 
the transverse carpal ligament are drawn. Based on these lines, the 
incisional line is drawn.

Fig. 1. Preoperative design
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surgical incision line, and the subcutaneous fat and the palmar 
fascia were spread using blunt Metzenbaum scissors (Fig. 2A). 
After securing a clear view with a small self-retractor, the TCL 
was exposed and an incision was made using a no. 15 blade to 
expose part of the median nerve. 

When the TCL was opened by 1–2 cm, the median nerve was 
pale in color. Subsequently, to release the proximal TCL, the 
wrist was slightly flexed, and the TCL was separated from the 
subcutaneous fat for visualization. The proximal portion of the 
TCL was completely cut using medium-sized Metzenbaum 
scissors, and dissection was performed using small scissors in 
the palmar fascia and the soft tissue from the remaining distal 
part of the TCL, and the ligament was exposed and completely 
incised (Fig. 2B, completely dissected TCL). The median nerve, 

which was pale after dissection of the TCL, gradually turned 
pink as blood flow resumed (Fig. 3, Supplemental Video 1). Fi-
nally, the hemorrhage was controlled, and the subcutaneous fat 
and skin were sutured. After applying a foam dressing, the surgi-
cal site was wrapped in a compression bandage with a splint, 
which was applied to the wrist in a neutral position. The pa-
tient’s discomfort was minimized by using a short splint (about 
10 cm). On the day following surgery, the wound was examined 
in the outpatient office. If no complications were observed, the 
patient was allowed to change the wound dressing at home. 
Stitches were removed 7–10 days postoperatively.

BCTQ scores
Both preoperative and postoperative BCTQ scores were evalu-

Fig. 3. Median nerve blood flow change

Fig. 2. Transverse carpal ligament release 

(A) Immediately after partial release of the 
transverse carpal ligament (TCL), the median 
nerve appeared pale. (B) Immediately after 
complete release of the TCL, the blood flow to 
the median nerve increased, which could be 
visualized. 

(A) After dissection, the subcutaneous fat is 
spread using blunt Metzenbaum scissors and 
the palmar fascia is seen. (B) The transverse 
carpal ligament is completely resected. 

A

A

B

B
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ated. Patients were surveyed preoperatively, 3 weeks after sur-
gery via telephone, and at the final follow-up. The BCTQ con-
sists of a symptom severity scale (SSS) with 11 items and a 
functional status scale (FSS) with eight items. Each item was as-
signed 1 point when the patient felt normal or no discomfort, 
and 5 points when the patient was maximally uncomfortable. 
After summing the items, the mean score was calculated and the 
final score was obtained. Forty of the 90 patients were inter-
viewed, and a comparative analysis was conducted based on the 
SSS, FSS, and BCTQ final scores.

Statistical analysis
The data were analyzed using the R stats package, version 3.6.0 
(The R Foundation for Statistical Computing Platform, Vienna, 
Austria). Variables were analyzed using the independent t-test, 
chi-square test, Fisher exact test, and repeated-measures analysis 
of variance. P-values of < 0.05 were considered to indicate sta-
tistical significance.

RESULTS

The study involved 10 men (13 cases) and 65 women (77 cas-
es). The mean age at the time of surgery was 59.7 years (range, 
36–79 years): three patients (three cases) were in their 30s, five 
patients (nine cases) in their 40s, 27 patients (31 cases) in their 
50s, 27 patients (32 cases) in their 60s, and 13 patients (15 cas-
es) in their 70s. Carpal tunnel syndrome was diagnosed in 34 

Characteristics BT group Non-BT group P-value

No. of cases 15 75
Age (yr) 67.5±10.5 61.2±10.1 0.002a)

Sex  
Female 7 (46.7) 69 (92.0) <0.001b)

Male 8 (53.3) 6 (8.0)
Laterality 

Right 8 (53.3) 38 (50.7) 0.850b)

Left 7 (46.7) 37 (49.3)
Diabetes 5 (33.3) 13 (17.3) 0.157b)

Hypertension 13 (86.7) 21 (28) <0.001b)

NCV 0.023c)

Mild (grade 2) 0 4 (5.3)
Moderate (grade 3) 1 (6.7) 23 (30.7)
Severe (grade 4) 5 (33.3) 9 (12.0)
Very severe (grade 5) 2 (13.3) 9 (12.0)
Extremely severe (grade 6) 2 (13.3) 22 (29.3)
No data 5 (33.3) 8 (10.7)

Mean follow-up (day) 33.4 103.6

Values are presented as mean±SD or number (%).
BT, bleeding tendency; NCV, nerve conduction velocity. 
a)Independent t-test; b)Chi-square test; c)Fisher exact test.

Table 1. Demographics of patient groups with and without 
a bleeding tendency 

(37.8%), 29 (32.2%), and 27 (30%) cases involving both hands, 
the right hand, and the left hand, respectively. Ten patients had a 
bleeding tendency. Seven of these patients were treated with an 
anticoagulant; one had liver cirrhosis; and five had chronic renal 
failure, of whom four received hemodialysis. All cases manifest-
ed hand paresthesia and abnormal sensations. Of the 90 cases, 
77 were tested preoperatively for nerve conduction velocity, and 
the results were analyzed using the Bland classification scale [9]. 
Grade 3 (moderate) and grade 6 (extremely severe) symptoms 
were the most common, with each occurring in 24 cases (31.2%), 
followed by grade 4 (severe) in 14 cases (18.2%), grade 5 in 11 
cases (14.3%), and grade 2 (mild) in four cases (5.1%) (Table 1).

Twenty-five cases (28%) showed symptom improvement 
within 1 week, 36 cases (40%) within 1 month, 22 (24%) with-
in 3 months, and seven (8%) within 6 months. 

Responses to the BCTQ survey was limited to six cases with a 
bleeding tendency and 34 cases with no bleeding tendency. The 
demographic characteristics of patients who responded to the 
BCTQ survey are summarized in Table 2. In the bleeding ten-
dency group, the proportion of men and the severity of nerve 
conduction velocity were high. In the BCTQ analysis, the pa-
tients’ SSS score before surgery was 3.89 ± 0.80, which gradually 
decreased to 1.41 ± 0.95 at 3 weeks postoperatively and 1.18 ±  
0.40 at the final follow-up. The FSS score also decreased gradu-
ally from 3.50 ± 1.61 before surgery to 1.31 ± 0.85 at 3 weeks 
postoperatively and 1.24 ± 0.69 at the final follow-up. The total 
scores of SSS and FSS improved from 3.70 ± 1.06 before surgery 
to 1.36 ± 0.86 at 3 weeks postoperatively and 1.21 ± 0.52 at the 

Characteristics BT group Non-BT group P-value

No. of cases 6 34
Age (yr) 62.7±5.9 58.3±8.8 0.247a)

Sex  
Female 3 (50.0) 33 (97.1) 0.008b)

Male 3 (50.0) 1 (2.9)
Laterality 

Right 4 (66.7) 16 (47.1) 0.661b)

Left 2 (33.3) 18 (52.9)
NCV 0.049c)

Mild (grade 2) 0 3 (8,8)
Moderate (grade 3) 0 10 (29.4)
Severe (grade 4) 3 (50.0) 4 (11.8)
Very severe (grade 5) 2 (33.3) 6 (17.7)
Extremely severe (grade 6) 0 9 (26.5)
No data 1 (16.7) 2 (5.9) 

Values are presented as mean±SD or number (%).  
BCTQ, Boston Carpal Tunnel Syndrome Questionnaire; BT, bleeding tendency; 
NCV, nerve conduction velocity.    
a)Independent t-test; b)Chi-square test; c)Fisher exact test.

Table 2. Demographics of patients participating in the BCTQ 
survey
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final follow-up (Table 3). Preoperative and postoperative symp-
tom scores improved in 39 of 40 patients (97.5%), and func-
tional scores improved in 38 of 40 patients (95%). 

There were three cases of mild complications, including two 
cases of mild infection and one case of mild widening of the 
wound. In all cases, conservative treatment was completed and 
the symptoms did not recur. 

We also compared BCTQ scores and complications according 
to whether patients had a bleeding tendency. The preoperative 
BCTQ scores did not show a statistically significant difference 
between the two groups (Table 4). The BCTQ scores improved 
after surgery in both groups, but no statistically significant be-
tween-group difference was detected (Table 5). A minor com-
plication (minimal wound dehiscence) occurred in one of the 
15 cases (6.67%) in the bleeding tendency group and a mild in-
fection occurred in two of the 75 cases (2.67%) in the non-
bleeding tendency group. 

DISCUSSION

Studies investigating open or endoscopic release of the carpal 
tunnel have reported advantages and disadvantages of each 

technique, and it is up to the surgeon to decide the surgical 
method [10-13]. Carpal tunnel release through a small incision, 
in which the TCL is incised through a minimal skin incision, al-
leviates the side effects and challenges of endoscopic decom-
pression. Depending on the number of skin incisions, the tech-
nique may entail one or two incisions. The technique using a 
single incision was introduced by Bromley in 1994 [14]. The 
TCL was divided under direct vision through a small incision of 
1.5–2.0 cm in the mid-palm. A recent method entails a minimal 
incision of 2 cm in the distal wrist crease [15]. The two-incision 
technique was introduced by Biyani and Downes in 1993 [16] 
and Wilson in 1994 [17]. This technique allows a surgeon to in-
spect the median and adjacent nerves via separate incisions in 
the distal and proximal TCL and to perform an incision while 
examining the entire ligament. This technique, which involves a 
broad operative field, has the advantage of preventing incom-
plete incisions and damage to the peripheral structure, although 
it leaves behind two scars after surgery. 

The authors made a single incision of 2 cm at 1 cm distal to the 
wrist crease, which is the midpoint of the total TCL length. The 
first incision was made with a no. 15 blade in the middle of the 
TCL to release 1–1.5 cm of the ligament under direct vision. Up 
to this point, the carpal tunnel was not fully released a tourniquet 

Table 3. Analysis of BCTQ scores 

Parameter Preoperative 3 Months after 
surgerya)

Final 
follow-upa)

SSS 3.89±0.80 1.41±0.95 1.18±0.40
FSS 3.50±1.61 1.31±0.85 1.24±0.69
Total 3.70±1.06 1.36±0.86 1.21±0.52

Values are presented as mean±SD. 
BCTQ, Boston Carpal Tunnel Syndrome Questionnaire; SSS, symptom severity 
scale; FSS, functional status scale. 
a)The results of comparison with preoperative scores (paired t-test) were statistically 
significant (P<0.01).

Parameter Bleeding 
tendency

No bleeding 
tendency P-value

SSS 3.68±0.66 3.92±0.82 0.494
FSS 3.04±1.27 3.58±1.67 0.455
Total 3.36±0.92 3.76±1.08 0.408

Values are presented as mean±SD.   
BCTQ, Boston Carpal Tunnel Syndrome Questionnaire; SSS, symptom severity 
scale; FSS, functional status scale.

Table 4. Analysis of the preoperative homogeneity of BCTQ 
scores 

Parameter 3 Months after surgery Final follow-up Source P-value

SSS G 0.644
Bleeding tendency 1.18±0.40 1.18±0.40 T 0.414
No bleeding tendency 1.45 ±1.02 1.18±0.41 G×T 0.414

FSS G 0.383
Bleeding tendency 1.04±0.10 1.00±0.00 T 0.323
No bleeding tendency 1.36±0.92 1.29±0.74 G×T 0.801

Total G 0.475
Bleeding tendency 1.11±0.20 1.09±0.20 T 0.371
No bleeding tendency 1.40±0.93 1.23±0.56 G×T 0.485

Values are presented as mean±SD.
BCTQ, Boston Carpal Tunnel Syndrome Questionnaire; SSS, symptom severity scale; FSS, functional status scale; G, bleeding tendency vs. no bleeding tendency; T, 3 months 
vs. final follow-up; G×T, interaction for G and T.
P-value by repeated-measures analysis of variance.

Table 5. Comparison of BCTQ scores
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was not applied, so the authors were able to observe the median 
nerve ischemia (Supplemental Video 1) [18]. Local anesthesia 
was injected into the dermis and subcutaneous fat, and was not 
administered to the carpal tunnel through the TCL. 

Many surgeons use a tourniquet when performing surgical 
procedures for carpal tunnel syndrome to induce hemostatic ef-
fects and to obtain a clear operative field. Recently, Olaiya et al. 
[19] evaluated the outcomes of wide-awake open carpal tunnel 
release with and without a tourniquet. According to their sys-
temic review and meta-analysis, the use of a tourniquet induces 
significantly more pain with no significant clinical benefit when 
compared with the wide-awake technique in which no tourni-
quet is used in carpal tunnel decompression. 

As the WALANT technique has been used in hand surgery, it 
has become a safe and effective alternative to carpal tunnel re-
lease [20]. The authors administered a sedative immediately 
before injecting local anesthesia, whereas sedation is not al-
lowed in the WALANT technique. Pain can be reduced in sev-
eral ways when injecting lidocaine for local anesthesia [21], but 
the pain following the injection is still uncomfortable for the pa-
tient. In a previous study analyzing open carpal release, the 
WALANT group and the sedation group (monitored anesthe-
sia care, MAC) showed a similar degree of satisfaction, with no 
statistically significant differences in surgical results [5]. Patients 
can choose freely between WALANT and MAC. Midazolam 
and ketamine, used by the authors, are effective and well-estab-
lished anesthetics commonly used in cosmetic surgery to induce 
conscious sedation [22]. The authors also found that patients 
were very comfortable with the surgical outcomes.

Although no tourniquet was used, bleeding was reduced by 
vasoconstriction induced by epinephrine diluted in lidocaine, 
and hemostasis was meticulously ensured at bleeding points us-
ing a bipolar coagulator to obtain a clear surgical field of view. In 
particular, in patients with a bleeding tendency, additional 
bleeding occurs at the skin incision, and comprehensive hemo-
stasis can provide a clear surgical field. If a tourniquet is applied 
in such a patient, the operation can be performed under a clear 
field of view, but when the tourniquet is released, the bleeding 
spreads throughout the surgical field and is difficult to control. 

Furthermore, in some patients (e.g., those undergoing hemo-
dialysis), the use of a tourniquet may trigger postoperative shunt 
thrombosis [23]. Therefore, to avoid this risk, Corradi et al. [4] 
released an open carpal tunnel without using tourniquets. Al-
Benna et al. [24] reported that carpal tunnel release without a 
tourniquet was straightforward as long as suitable hemostatic 
dissection techniques were used. In this study, all four patients 
undergoing dialysis in the bleeding tendency group recovered 
safely, with no complications. 

In this study, 15 cases showed a bleeding tendency, but no case 
of hemorrhage or hematoma after surgery was reported. There 
was also no statistically significant difference in BCTQ scores 
according to the presence of a bleeding tendency. We believe 
that this method is helpful, especially in patients prone to bleed-
ing and those receiving hemodialysis. 

In conclusion, carpal tunnel release through a single small inci-
sion in the middle of the TCL under local anesthesia without 
the use of a tourniquet is safe and painless, especially in patients 
with a bleeding tendency or after hemodialysis. The incision 
can be made under direct visualization of the TCL through the 
incision site, which reduces damage to the adjacent structures 
and minimizes incision site pain, pillar pain, and scar formation.
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