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Is epineurectomy necessary in the surgical
management of carpal tunnel syndrome?
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Abstract

Background: In this study, it was aimed to determine whether median nerve epineurectomy is beneficial in the surgical
management of carpal tunnel syndrome (CTS).

Materials and Methods: The study enrolled 72 patients including 34 patients without epineurectomy (Group A) and
38 patients with epineurectomy (Group B). Surgery was performed in patients with severe electrodiagnostic CTS findings,
CTS duration >1 year and flattening along with hypervascularization in median nerve. All patients were assessed by
visual analog scale, two-point discrimination test as well as subjective and objective findings at baseline and on the
months 1, 3, and 6 after surgery.

Results: The mean age was 58.3 years (42—75 years) in 38 patients who underwent an epineurectomy, whereas it
was 61.5 years (41-82 years) in 34 patients who did not have an epineurectomy. The groups were similar with regard
to age, gender, duration of symptoms, and preoperative physical findings. Mean visual analog scale (VAS) scores
were 1.7 in Group A and 1.8 in Group B. Again, these differences were not significant, on physical examination, the
average two-point discrimination in the distribution of the median nerve was 4.9 mm (range: 3—11 mm) in Group A and
5.3 mm (range: 3—10 mm) in Group B. In postoperative evaluations, there was a better improvement in visual analog
scale scores, two-point discrimination test and subjective symptoms including dysesthesia, pain and nocturnal pain
within first 3 months; however, there was no marked difference in objective and subjective findings on the 6" month.
No complication or recurrence was observed.

Conclusion: We believe that median nerve epineurectomy is unnecessary in the surgical management of primary CTS

since it has no influence on the midterm outcomes.
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Introduction

Carpal tunnel syndrome (CTS) is the most commonly
seen entrapment neuropathy.!!! It occurs due to acute or
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chronic compression of the median nerve while passing
through the carpal tunnel. It is assumed that increased
pressure in the carpal tunnel results in chronic ischemia
in the median nerve and subsequent demyelination;!*?!
however, the pathophysiology of the underlying factors
causing the increased pressure is unclear.! A number of
authors have suggested that, in addition to operative release
of the transverse carpal ligament, operative treatment
should include adjuvant manipulation of the median nerve.
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Surgical release of the tunnel reduces pressure, allows for
restoration of the intraneuronal blood flow and physiological
function, and is the treatment of choice in persistent/
progressive cases.”! Open-field and endoscopic techniques
do not seem to differ in efficacy and patient satisfaction.!!
However, the open-field approach allows for manipulations
that could additionally improve the outcomes. Long-lasting
nerve compression may result in fibrotic changes generating
further mechanical pressure and narrowing of the nerve. In
such cases, longitudinal epineurotomy of the nerve has been
suggested as an option that could convey a greater pressure
release, a more prominent nerve volume recovery and better
outcomes.” ! The purpose of this study was to evaluate the
effect of epineuroctomy and without epineurectomy of the
median nerve on the outcome of operative treatment of
median nerve compression in the carpal canal.

Materials and Methods

All patients requiring operative treatment for CTS between
January 2012 and January 2014 were enrolled in this study
after they had given informed consent in Beypazar State
Hospital. All patients were retrospectively evaluated. Local
ethical approval was gained (Ethical Committee of Kirikkale
University, Kirikkale). The study included 72 patients, who
were randomized into two groups: Group A had a release
of the transverse carpal ligament alone, and Group B
had a release and adjuvant epineuroctomy of the median
nerve. Surgery was performed in patients with severe
electrodiagnostic CTS findings, CTS duration >1 year and
flattening along with hypervascularization in the median
nerve. All surgical interventions were performed by one
surgeon. In all patients, open CTS release was performed
via a mini palmar incision with a tourniquet under regional
anesthesia. During surgery, compression of the transverse
carpal ligament on the median nerve and morphology, color,
and vascularization of the median nerve outside of and
within the tunnel were explored [Figure 1]. Then, the motor
branch of the median nerve was released. Patients <40 years
of age, those with polyneuropathy, sudeck atrophy,
rheumatoid arthritis, and those with a history of previous
fractures in the wrist were excluded from the study. The
patients were assessed at baseline and on the months
1, 2, 6, and 12 by subjective symptoms (pain, nocturnal
pain, dysesthesia, and paresthesia) and physical examination
findings (thenar atrophy, visual analog scale [VAS]
score, two-point discrimination, Tinnel test, and Phalen
maneuver). The classification of two-point-discrimination
values advocated by the American Society for Surgery of
the hand was used: Normal (0—-6 mm), fair (7-10 mm),
poor (11-15 mm), and protective sensation (>15 mm).
All statistical analyses were performed using SPSS
version 16.0 software (SPSS Inc., Chicago, IL, USA). The
data were analyzed statistically by an independent examiner,
using Chi-square and t-tests. P < 0.05 were accepted as
statistically significant.
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Results

The mean age was 58.3 years (42—75 years) in 38 patients
who underwent an epineurectomy, whereas it was
61.5 years (41-82 years) in 34 patients who did not have
an epineurectomy. The groups were similar with regard to
age, gender, duration of symptoms, and preoperative physical
findings. The demographic characteristics of the patients
are presented in Table 1. Subjective symptoms, including
dysesthesia, pain and nocturnal pain disappeared rapidly
during the postoperative period. Subjective symptoms,
the 1% month after surgery, were found to be better in
patients who had an epineurectomy when compared to
those without an epineurectomy; however, no significant
difference was detected between groups after the 1 month
[Table 2, P > 0.05]. Muscular atrophy was found to be less
in the epineurectomy group than in the nonepineurectomy
group in the 3" month; however, no significant difference
was detected between groups in the 6™ month and
beyond [Table 2, P > 0.05]. On physical examination, the
average two-point discrimination in the distribution of the
median nerve was 4.9 mm (range: 3—11 mm) in Group A
and 5.3 mm (range: 3—10 mm) in Group B. Two-point
discrimination assessments were found to be better in
patients who had an epineurectomy when compared to those
without an epineurectomy in the 3 month; however, no
significant difference was found between groups after the
34 month [Table 2, P > 0.05]. Mean VAS scores were 1.7
in Group A and 1.8 in Group B. Again, these differences
were not significant [Table 2, P > 0.05].

No significant difference was found in the Tinel’s test and
Phalen’s maneuver between groups [Table 2, P > 0.05]. No

/ \\ /l \

Figure 1: Epineurectomy was performed in those with
vascularization and severe flattening

Table 1: Demographical characteristics of the patients

Group A Group B (no
(epineurectomy), epineurectomy),
(n=38) (n=34)
Mean age (year) 58.3 (42-75) 61.5 (41-81)
Gender
Male 18 15
Female 20 19
Side
Right 29 27
Left 9 7
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Table 2: Clinical signs and findings in Groups A and B, preoperatively, 1 month, 3 months and 6 months

postoperatively

Group A (epineurectomy) (n=38)

Group B (no epineurectomy) (n=34)

Preoperative Postoperative (months) Preoperative Postoperative (months)
1 3 6 1 3 6
Pain (nocturnal pain) n=38 n=2 n=34 n=4 n=2
Hypoesthesia (hipoestezi) n=38 n=6 n=34 n=8 n=2 n=1
Muscle atrophy (thenar atrophy) n=36 n=31 n=17 n=17 n=32 n=27 n=19 n=8
Two-point discrimination N (n=2) N (n=10) N (n=28) N (n=34) N (n=1) N (n=4) N (n=18) N (n=28)
F (n=8) F (n=18) F (n=9) F (n=4) F (n=10) F (n=19) F (n=10) F (n=6)
P (n=28) P (n=10) P (n=2) P (n=0) P (n=23) P (n=11) P (n=6) P (n=0)
VAS (mean) 6.4 2.8 2.1 1.7 6.5 31 2.4 1.8
Phalen’s maneuver n=34 n=3 - - n=32 n=4 - -
Tinel’s test n=37 n=24 n=8 n=2 n=34 n=26 n=12 n=2

N=Normal; F=Fair; P=Poor; VAS=Visual analog scale (1-10)

significant difference was detected in all subjective symptoms
and clinical findings after the 3 month [Table 2, P > 0.05].
No recurrent CTS finding was detected in any patient.

Discussion

Surgical management is indicated in CTS patient
refractory to conservative therapy and in those with
severe hypoesthesia, muscle atrophy, or loss of muscle
strength. The goal of surgical management is to eliminate
compression within the carpal tunnel by releasing the carpal
ligament.® Qutcomes are worse in patients presenting
with muscle weakness and severe atrophy when compared
to those without.!'®! Surgery can be performed using open,
endoscopic or minimally invasive techniques.!'!! The open
carpal tunnel release is the gold standard in CTS surgery;
although, the endoscopic method has become more popular
in recent years. Patients who undergo surgery via the
endoscopic method return to daily life in a shorter time
with less scar tissue formation; however, complication
rates are higher when compared to open surgery.'>3! In
previous studies, complication rates, including incomplete
decompression or tendon and neurovascular injuries,
were found to be higher.!'! In addition to many methods,
preserving the median nerve with the hypothenar fat flap is
a simple and good alternative.!' In this study, we released
the median nerve via a 4-5 cm incision at the palmar region.
Proximal and distal parts of the median nerve were explored
and median nerve epineurectomy was made without causing
iatrogenic injury to the median nerve and structures within
the carpal tunnel.

In a study by Braun et al., symptomatic recovery rate was
found to be 100% in 17 patients who had surgery due to
CTS.!! In the studies, symptomatic recovery rate varied
from 75% to 97.8%.51¢ Median nerve compression via the
release of transverse carpal ligament resulted in a clinical
recovery in a vast majority of patients.['”! In all patients,
subjective symptoms disappeared rapidly after surgery.
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Epineurectomy didn’t lead to a more rapid recovery in
subjective symptoms.

In this study, a two-point discrimination test was used to
assess sensorial functions. A two-point discrimination test
can show recovery at the earliest postoperative period.!'8!
In this study, two-point discrimination assessments were
found to be better in the 3* month in patients who had
an epineurectomy when compared to those without an
epineurectomy; however, no significant difference was found
between groups after the 3 month [Table 2, P > 0.05].

Electrophysiological evaluations are considered to be
highly sensitive and specific in assessing nerve functions in
patients with CTS.["! In this study, CTS diagnosis was also
confirmed by an electrophysiological test (EMG). Surgery
was performed in patients with severe neuropathy on
EMG. In some studies, there was no recovery in some EMG
findings after surgery.”” We did not perform EMG at the
postoperative period in our study. Sonographic measurements
of the median nerve can provide information about the
severity of CTS. An electrodiagnostic test is an appropriate
alternative as a first-line confirmatory test.l?'*?! Magnetic
resonance imaging (MRI) has the highest sensitivity and
specificity in the diagnosis of CTS.»* We think that pre- and
post-operative sonography and MRI could be used in the
follow-up for the patients with CTS in the future.

The most frequent causes of recurrence include incomplete
resection of flexor retinaculum (1-11%), fibrous proliferation
or scarring (0.5-1%), inflammatory flexor tenosynovitis
(0.1-0.7%), reformation of flexor retinaculum, and
entrapment of the palmar sensorial branch in the median
nerve.!?»! Epineurectomy and interfasciculotomy are
recommended in the treatment of recurrent entrapment
neuropathy.?" Zieske et al. detected the insufficient
release of flexor retinaculum and scar formation in median
nerve tissues in all patients during recurrent CT'S surgery.1?8)
In this study, no recurrence was detected at any patient.
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In a previous study, it has been reported that epineurectomy
is a safe and effective treatment in severe CTS.?*l However,
in the study by Mackinnon et al., it was reported that
internal neurolysis is useless in models of primary CTS.5B%
In addition, Lowry et al. concluded that internal neurolysis
is found to be unsafe.P!

In a study on the effectiveness of epineurectomy, Foulkes
et al. assessed patients by using sensorial tests, motor tests,
two-point discriminations tests, a Semmes-Weinstein
monofilament test and grasping strength in months 6 and
12 after surgery. Authors reported complete recovery in
sensorial tests at the postoperative period and found no
significant difference between groups in months 6 and
12.B% Leinberry et al. reported that epineurectomy had
no advantage in long-term follow-up regarding objective
findings and electrophysiological findings.?* In our study,
we found that the epineurectomy group achieved more
rapid recovery in sensorial and subjective symptoms during
the first 3 months. However, no significant difference was
found in the assessment in the 6™ month and beyond, as

Foulkes et al. did.

Conclusion

CTS is an important clinical problem. It has increasing
incidence and its pathophysiology is still unclear. The
physical findings and patient perceptions of outcome after
surgery were similar. Furthermore, epineurectomy achieved
earlier recovery in sensorial functions. It was concluded that
the study data do not support the use of epineurotomy as an
adjunctive procedure during carpal tunnel release.
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