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Abstract: Carpal tunnel syndrome (CTS) is a condition in which the median nerve is compressed between the transverse ligament and
the carpal bones. There are various techniques used in the surgical treatment of CTS. The present study aimed to investigate the
reasons for reoperation by examining the reoperated cases diagnosed with CTS. Patients who underwent surgery for CTS at
Kahramanmaras Siit¢ii imam University Department of Neurosurgery between January 1, 2015 and September 1, 2022 were evaluated
retrospectively. All patients were operated by the same surgical team. Patients who underwent two or more operations with the same
diagnosis were included in the study, while those operated for the first time due to CTS and with missing data were excluded. The
included patients were analyzed in terms of gender, age, occupation, side of the surgery, presence of systemic diseases causing CTS
such as diabetes mellitus (DM), number of the operations they underwent, time until the next operation, surgical technique, and
medical branch that performed the surgery (orthopedics, neurosurgery, or plastic surgery). Forty-eight patients who met the study
criteria were evaluated. Out of the 48 reoperated patients, 14 were male and 34 were female. Eighteen patients had been operated
using the mini-incision open method, while 22 had undergone laparoscopic surgery, including 14 patients with biportal endoscopic
surgery, and eight with uniportal endoscopic surgery. Out of the 48 patients, 31 (64.6%), 11 (22.9%), and six patients were first
operated by orthopedic and traumatology physicians, plastic and reconstructive surgeons, and neurosurgeons, respectively. The use of
open surgical technique is the gold standard in CTS and complete incision of the transverse ligament provides complete
decompression of the median nerve. We believe that decompression with closed or small incisions due to aesthetic concerns may not
be sufficient and may increase the risk of complications.
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1. Introduction

Carpal tunnel syndrome (CTS) is a condition in which the
median nerve is compressed between the transverse
ligament and the carpal bones. One of the most common
but tricky neuropathies is CTS (Vogelin et al., 2014).

In 1854, Sir James Paget described CTS for the first time
in a patient with distal radius fracture (Pfeffer et al,
1988; Lee et al, 1999). Marie and Foix demonstrated
pathologic
compression in an 80-year-old patient with thenar
atrophy (Rengahary, 1985). Learmonth described the

changes after long-term median nerve

first decompression of the median nerve in 1933
(Tindall, 1990). Brain, Wright, and Wilkinson used the
term “carpal tunnel syndrome” for the first time in 1947
in a series of patients who underwent surgical treatment
and recovered (Dorwart, 1984).

After the studies, the prevalence of CTS was found to be
3.72%, but this rate increases up to 35% in professions
that require constant use of the wrist (Jimenez et al,
1998). It is five times higher in women compared to men
in the age range of 30-60 years and involves both wrists
(Papanicolaou et al.,, 2001).

The most important factor in the development of CTS is
the increase in pressure inside the carpal tunnel. This
pressure increase disrupts the feeding of the median
nerve and damage occurs in the nerve (Osiak et al,
2022). When the literature is reviewed in terms of the
etiology of CTS, the cause is usually idiopathic in 50% of
patients (Skuladottir, 2022). Causes other than the
idiopathic include anatomical problems, abnormalities in
the carpal bones, amyloidosis, DM, secondary causes
related to tumors, rheumatic diseases, repetitive
microtraumas due to occupation, and systemic diseases
(Kibic and Koéksal, 2010; Zimmerman et al., 2022).

In CTS, surgical treatment is still the most accurate
method in cases that cannot be improved with
conservative treatment (Jimenez et al, 1998; Karjalanen,
et al,, 2022). Until now, different surgical methods have
been applied in the treatment of CTS, including the
classical open surgical method, endoscopic methods and
the mini-incision open surgical technique. Although there
is not much difference between these surgical techniques
in terms of clinical and electrophysiologic values, cases
with recurrent CTS occur due to incomplete incision of
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the transverse ligament, damage to the median nerve,
and scar tissue formation (Abdullah et al, 1995).
Although it varies depending on how a specific surgical
technique is applied, the recurrence rate in CTS
operations performed with popular endoscopic
techniques is 0%-10% in 5-year follow-up, and these
recurrent cases are reoperated with the classical open
surgical technique within 3-6 months (Oertel et al., 2006;
Acikgoz, 2010).

In the current study, we aimed to minimize neural tissue
damage with appropriate surgical technique by
examining cases with recurrent CTS that developed as a
result of inadequate decompression of the carpal tunnel
due to incomplete incision of the transverse carpal
ligament.

2. Materials and Methods

Patients who surgery for CTS at
Kahramanmaras Siitgii Imam University Department of
Neurosurgery between January 1, 2015 and September 1,
2022 were evaluated retrospectively. Total number of
the patients was 578. The number of patients who had
CTS surgery for the first time was 521. The number of
patients with missing data was 9. The inclusion criteria
were as follows: Patients having complaints for at least
three months, having no additional neurological
pathology, and having conduction disturbances in motor
and sensory fibers on electromyography (EMG). Patients
who underwent two or more operations with the same
diagnosis were included in the study, while those
operated for the first time due to CTS and with missing
data were excluded. 48 patients who met the study
criteria were evaluated (Figure 1). 2 Neurosurgeons
performed all surgeries. The same surgical team
operated all patients with the same surgical technique.

underwent

Patients diagnosed
with carpal tunnel
syndrome on EMG

n=578 |

Patients diagnosed with
Primary Carpal Tunnel
Syndrome

Cases with
Recurrence

=
n=:57

Patients with
missing data

! n—9

Cases with
Recurrence

n=48 |

Figure 1. Flow chart of the study.

In all patients, EMG examination was performed once
before the surgical procedure and twice after the surgical
procedure (postoperative first and sixth month). The
surgery was performed by the same surgical team and
the patients were discharged postoperatively on the
same day. Sutures were removed on the postoperative
Day 15 and the patients were instructed to exercise with
a stress ball. The mean follow-up period was 7.5 months.
The included patients were analyzed in terms of gender,
age, occupation, side of the surgery, presence of systemic
diseases causing CTS such as DM, number of the
operations they underwent, time until the next operation,
surgical technique, and medical branch that performed
the surgery (orthopedics, neurosurgery, or plastic
surgery).

2.2. Surgical Technique

Open surgery using a mini incision, open surgery using a
classic standard incision, or biportal or uniportal
endoscopic surgical techniques in CTS
operations. In these cases, we used the standard open
technique with complete exposure of the transverse
ligament. All surgeries was performed with this
technique and by same surgical team.

In the standard open surgical technique, after local
anesthesia, the procedure is started with a curved
incision parallel to the thenar crease and close to the
ulnar side. The incision is extended obliquely past the
wrist crease along the ulnar side of the palmaris longus
tendon to 2-3 cm distal to the forearm. The sensory
palmar branch of the median nerve is preserved. With
the help of blunt dissection, the subcutaneous tissues are
passed and the antebrachial, palmar fascia, and the
transverse carpal ligament are exposed. After dissection,
the entry site of the median nerve under the transverse
carpal ligament is visualized and this ligament is cut from
proximal to distal on the ulnar side. Considering the
variations of the median nerve, care is taken to preserve
the recurrent branch of the median nerve.

2.3. Statistical Analysis

Statistical Package for Social Sciences software (SPSS),
version 20.0, was used to analyze the data. Numerical
data were given as
(minimum-maximum values). Categorical data were
given as number (n) and percentage (%). Kolmogorov-
Smirnov test was used to determine the conformity or

are used

mean = standard deviation

non-conformity of the numerical data to normal
distribution. One-sample chi-square test and binomial
test were used to compare the numerical data between
the groups. P<0.05 was statistically

significant (Onder, 2018).

considered

3. Results

Out of 578 patients who were diagnosed with carpal
tunnel on EMG, 57 patients were considered as cases
with recurrence after the examinations performed
because their complaints continued after the operation.
Nine of these patients were excluded from the study
because their data was incomplete. The remaining 48
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patients were included in the study.

Out of the 48 patients with reoperation, 14 were male
and 34 were female. Female patients accounted for a
significant group of the patients (70.8%). There was no
right or left hand dominance in any of the groups and the
numbers were similar. 31.25% of the patients had
comorbidities, including DM in 14 patients and
hypothyroidism in one patient. Thirty-three patients had
no comorbidities.

Eighteen of the 48 reoperated patients had been
operated using the mini-incision open method, while 22

had undergone laparoscopic surgery, including 14
patients with biportal endoscopic surgery and eight with
uniportal endoscopic surgery. Only eight of them were
operated using the classical open surgery technique.

Out of the 48 patients, 31 patients (64.6%) were first
operated by orthopedic and traumatology physicians, 11
patients (22.9%) were first operated by plastic and
reconstructive surgeons, and six patients were first
operated by neurosurgeons. Out of the 48 patients,
45.8% were housewives, 20.8% were factory workers,
and 18.8% were agricultural workers (Table 1).

Table 1. Demographic distribution of the patients operated for recurrent carpal tunnel syndrome

Data Number and Percentage of Patients P
n (%)
Male 14 (29.2%)
Gender Female 34 (70.8%) 0.006*
Total 48 (100%)
Right 25 (52.1%)
Side Left 23 (47.9%) 0.885
Total 48 (100%)
No 33 (68.75%)
Yes 15 (31.25%)
Comorbidity DM 14 (29.12%) 0.014*
Hypothyroidism 1(2.13%)
Total 48 (100%)
Open surgery 8 (16.7%)
Biportal endoscopic 14 (29.2%)
First Surgical Technique Transverse mini incision 18 (37.5%) 0.112
Uniportal endoscopic 8 (16.7%)
Total 48 (100%)
Neurosurgery 6 (12.5%)
Orthopedics and 31 (64.6%)
. Traumatology
Medical Branch . . <0.001*
Plastic and Reconstructive 11 (22.9%)
Surgery
Total 48 (100%)
Farmer 4 (8.3%)
Housewife 22 (45.8%)
Factory Worker 10 (20.8%)
Profession Officer 2 (4.2%) <0.001*
Agriculture Worker 9 (18.8%)
Tailor 1(1.1%)
Total 48 (100%)
*= P<0.05

4. Discussion

In patients with CTS, conservative treatments should be
tried first and then surgical treatment methods should be
applied if the patient does not benefit (Ziyal et al., 1999;
Karjalanen et al, 2022; Cage et al, 2023; Mao et al,
2023). Surgically, it is aimed to decompress the median
nerve by cutting the carpal ligament over the median
nerve, which results in clinically significant improvement
(Szabo and Steinberg, 1994; Ziyal et al., 1999).

Different methods for surgical treatment of CTS have
been developed by clinicians until today. Although these

methods are not clinically or electrophysiologically

superior to each other, insufficient or incomplete incision
of the transverse ligament contributes to the recurrence
rate (Lam et al., 2023; Lee et al,, 2023; Walker, 2023).
First performed in 1924 and still being performed today,
the results obtained by decompression of the transverse
ligament in the carpal tunnel with the open surgical
technique are satisfactory (Cellocco et al, 2009; Haglin et
al.,, 2023).

The disadvantages of the open surgical technique are
pain due to the incision and the possibility of scar tissue
formation (Ziyal et al, 1999). In addition to the open
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surgical technique, endoscopic surgical methods have
been developed over time with the development of
endoscopic instruments and surgeons gaining experience
in endoscopic procedures over time, and it has been
aimed for patients to return to work aesthetically better
and painlessly in the early postoperative period (Palmer
and Toivonen, 1999; Mende et al.,, 2023).

In surgeries performed with endoscopic methods,
knowledge of endoscopic anatomy and an adequate level
of experience are required; otherwise,
complications or inadequate surgical outcomes may
occur (Urbaniak and Desai, 1996; Yamamoto, et al., 2022;
Zhang et al., 2023).

In the endoscopic surgical technique, incision of the

serious

transverse ligament without visualization may cause
both inadequate surgical outcomes and median nerve
injury (Andrew Lee and Strickland, 1998; Graham et al,,
2023).

Another method used is the mini-incision open surgical
technique. In this method, it is aimed to release the
transverse ligament with a smaller incision compared to
the classical open surgical method to achieve a more
aesthetic appearance and less scar tissue (Topuz et al.,
2012; Murthy et al,, 2015).

However, the most important disadvantage of this
technique is inadequate decompression or median nerve
injury due to the inability to see the transverse ligament
completely as in the endoscopic techniques.

The gold standard in CTS surgery is the classical open
surgical technique (Jimenez et al., 1998). This technique
allows full command over both the carpal tunnel and the
transverse ligament. In addition, it is difficult to manage
various variations of the motor branches of the median
nerve with endoscopic or mini-incision techniques (Lanz,
1977; Agikgoz, 2010; Khalid et al., 2023).

All of the 48 patients included in our study were
operated in other centers and diagnosed with recurrence.
The common characteristic of these patients was
incomplete incision of the transverse ligament. The
majority of the patients were operated with the
endoscopic technique; however, in the endoscopic
technique, the qualification of the instruments used is
important just as much as the experience level of the
surgeon, and in endoscopic surgeries, inadequate
decompression is commonly observed (Chow, 1993).

In our classical technique, it is possible to cut the
transverse ligament with complete visualization and the
possibility of median nerve injury is minimized.

The next day after CTS surgery, the patient’s paresthesia
and pain are significantly reduced. In the absence of this
reduction, inadequate decompression should be
suspected.

5. Conclusion

We believe that, in CTS, the use of open surgical
technique and complete incision of the transverse
ligament provides complete decompression of the
median nerve, thereby significantly reducing the rate of

recurrence. We believe that decompression with closed
or small incisions due to aesthetic concerns may not be
sufficient and may increase the risk of complications.
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