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Carpal tunnel syndrome
Treatment with small transverse incision
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ABSTRACT

Objective: To evaluate the application of a limited transverse incision technique to treat the
carpal tunnel syndrome, with concern to its safety and efficacy in the opening of the flexor
retinaculum (FR). Method: A prospective analysis of thirty FR release procedures performed
on twenty-eight patients subjected to the proposed incision technique. Safety and total
opening of the FR were evaluated through a questionnaire and an endoscopic inspection
respectively. Results: No major complications were observed. Two cases presented small
local hematoma. One patient presented with transient neuropraxia of digital branch. In two
of the first five cases, incomplete FR opening was identified during endoscopic revision with
need of complementary opening. All patients reported relief of paresthesias and nocturnal
pain symptoms. Conclusion: The technique was safely performed on the prospection
group, no major complications were detected and the opening of FR was observed in the
majority of the patients.
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Utilizacdo de técnica de incisdo transversal minima no tratamento da sindrome do
tunel do carpo

RESUMO

Objetivo: Avaliacdo de técnica de incisao limitada no tratamento da sindrome do
tunel do carpo, quanto a seguranca clinica e efetividade na abertura do Retinéculo
Flexor (RF). Método: Estudo prospectivo de trinta procedimentos realizados em vinte
e oito pacientes submetidos a técnica com incisdo transversa minima. A seguranca da
técnica e a abertura total do RF foram avaliadas através de questionério baseado em
observacdes clinicas e inspecdo endoscopica, respectivamente. Resultados: N&o foram
observadas complicacdes maiores. Um Unico paciente apresentou neuropraxia de nervo
interdigital. Dois pacientes apresentaram hematoma local pequeno. Em dois dos cinco
primeiros casos observou-se uma abertura incompleta do RF, sendo necesséria abertura
complementar. Todos os pacientes apresentaram melhora do quadro clinico de dor noturna
e parestesias. Conclusdo: A técnica foi executada com seguranca no grupo analisado, sem
a ocorréncia de complicacdes graves, e com abertura do RF na quase totalidade dos casos.
Palavras-chave: sindrome do tunel do carpo, cirurgia, minimamente invasiva, seguranca.

The carpal tunnel syndrome (CTS) is
the most common compressive neuropa-
thy in clinical practice. It is caused by the
compression of the median nerve at the
wrist, more precisely at the carpal tunnel.
It is more frequent in women. The gener-

al clinical presentation is of painful par-
esthesias and/or burning pain in the later-
al half of the hand, predominantly in the
three first fingers. Typically, the paresthe-
sias are predominantly nocturnal. The pa-
tients may also complain of anesthesia, loss
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of dexterity, weakness and in more advanced cases loss
of motor function and thenar atrophy'?. The diagnosis is
based on clinical presentation and physical examination,
which may be confirmed by electrophysiological testing,
specifically electroneuromyography (ENMG) based on
sensory and motor latency, and the observation of con-
duction abnormalities'. The idiopathic CTS is generat-
ed by increased intra-carpal canal pressure with reports
demonstrating that the carpal ligament section causes a
significant decrease in the intracanal pressure and an in-
crease in the cross-sectional area of the carpal tunnel®*,
Clinical treatment, with medication, physiotherapy,
splinting or local infiltration can be considered initially,
but surgical intervention is indicated in more advanced
cases, and when there is no response to adequate clinical
treatment'. Surgical intervention is traditionally accept-
ed as bearing good results in the treatment of CTS, with
strong clinical evidence®. Carpal tunnel release has be-
come one of the most commonly performed operations.

Many surgical techniques, have been used to treat
CTS, such as the classical open carpal tunnel release
(OCTR) technique, the “mini-open” or limited visualiza-
tion techniques and the endoscopic carpal tunnel release
(ECTR) methods, as well as variations thereof. The ad-
vantages and disadvantages of the above techniques are
a matter of debate, but their common goal is to release
the median nerve by completely transecting the flexor
retinaculum (FR)*'°, Whatever the technique, important
structures such as the palmar cutaneous, recurrent mo-
tor and digital branches of the median nerve and the ul-
nar nerve, the superficial palmar arch and tendons must
be protected during the operation’. Preferably, the cho-
sen technique should be cost effective and performable
with simple instrumentation.

In this study, results obtained by a small transverse in-
cision technique that can be performed without the need
of expensive and specific surgical instruments, using the
hardware available in virtually all health facilities, are re-
ported. To apply that technique on a routine basis, or for
its clinical evaluation on a larger population to compare
with other techniques, the present prospective controlled
study was designed in order to evaluate the technique’s
safety, and effectiveness in the opening of the FR.

METHOD

A prospective analysis was carried out covering 30
subsequent FR release procedures performed with the
here described technique on 28 patients with carpal tun-
nel syndrome, operated in our institution, between De-
cember 2006 and January 2008. There was no randomiza-
tion or control group. Table presents the characteristics
of the subject group: Sex, age, clinical presentation, du-
ration of symptoms, findings in the ENMG. The diagno-
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Table. Preoperative characteristics in 28 patients, subjected to 30
procedures, diagnosed with carpal tunnel syndrome.

Sex
Male 8 (26.7%)
Female 22 (73.3%)
Age 53410
Evolution time
<lyear 5(16.3%)
1-3 years 15 (53.3%)
>3years 8 (30%)
ENMG
Mild 8 (26.7%)
Moderate 19 (63.3%)
Severe 3 (10%)
Bilateral symptoms 2 patients

sis was based on clinical manifestation and confirmed by
ENMG studies. Only patients with an idiopathic disease
were considered; cases with suspected abnormal anato-
my (ie: wrist fractures, tumors) were excluded.

Definition of topographical landmarks

Before initiating the procedure the main anatomic ref-
erences are identified: Hook of the Hamate (HH) using
the technique described by Cobb'' (estimation after the
ring-metacarpal line and index-metacarpal-pisiform line)
or direct palpation; distal wrist crease; a straight line, per-
pendicular to the distal wrist crease, in line with 3™ inter-
digital web space long axis (3WL); palmaris longus tendon.

The presumed positions of important structures are
marked: The superficial arch 2.5 cm distal to the HH, the
distal edge of the carpal transverse ligament - 1 cm dis-
tal to the HH, both at the level of 3 WL. This orientation
line serves also for safe zone concerning recurrent branch
and palmar cutaneous branches.

Surgical technique

The procedure is conducted in the surgical theater,
under locorregional anesthesia with Bier technique, in an
outpatient clinic basis. An ideal hand position is obtained
with a wrist extension of 30 degrees, the hand held in
place by a cushion placed under the wrist joint and with
the thumb abducted.

A 1.5 cm transverse incision is made just proximal to
the distal palmar crease, ulnar to the palmaris longus ten-
don (Figure). Dissection is performed so that the palmaris
longus is isolated and stays laterally in the field. The deep
antebrachial fascia is identified, and the point of transi-
tion between the fascia and the transverse carpal liga-
ment is sought. A longitudinal opening is performed in
this transition point until the carpal tunnel is entered in
its middle aspect. Structures are identified, specially the
median nerve.
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Figure. Landmarks for orientation during surgery. Transverse in-
terrupted line: incision; Dashed area: safe zone after the FR, which
should be reached with the cannula; DWC: distal wrist crease; P:
pisiform; SPA: superficial palmar arch; PLT: palmar longus tendon;
FR: flexor retinaculum; 3WL: 3" webspace line; DWC: distal wrist
crease; (1) ring-metacarpal line; (2) index-metacarpal-pisiform line.

This is followed by the distal dissection of the ana-
tomic plane just above the FR in a distal fashion, follow-
ing the 3WL, until 1 cm distal of the HH’s estimated po-
sition .With this maneuver, a tunnel is created. A blunt tip
dissector is advanced in the carpal canal, the hamatus is
palpated medially. This step is important to avoid inad-
verted entry into Guyon’s canal. A wide, 15-30° posterior
bent, tentacannula is inserted under the transverse car-
pal ligament, following the 3WL and progressed beyond
the distal end of the ligament line. The tip can be felt by
palpation under the skin and agreement with the former-
ly identified topographical landmarks is sought. When
advancing the tentacannula, one should follow the liga-
ment by palpation, and feel no resistance. Forcefully in-
troducing the cannula can lead to misdirection through
the ligament or injury to the canal content. The goal with
such maneuver is to set an endpoint to the opening of
the distal ligament and to protect the superficial palmar
arch and the median and common digital nerves. The tip
of the tentacannula should not be advanced further than
3.5 cm to the distal wrist crease.

With a small Senn retractor, the subcutaneous-skin
layer is elevated to allow for direct visualization of the
opening through the tunnel. The opening of the FR is
performed using slim straight scissors. The upper tip of
the scissors runs in the dissected supraligamentar space.
The lower tip runs between the FR and the tentacannu-
la. The ligament is cut and the characteristic snap of the
ER opening is heard and felt. Without withdrawing the
tentacannula, the opening of the FR is palpated with a
small hemostat, with is tip upwards; any residual liga-
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ment should be opened then. After removal of the tenta-
canulla, hemostasis is checked. At this point, the retractor
placed longitudinally should clearly expose the decom-
pressed median nerve and total section of the FR. Open-
ing of the thickened portion of distal antebrachial fascia,
under direct vision is completed.

For the purposes of this study a 30° angled optic en-
doscope (regular knee arthroscope or wrist arthroscope)
is introduced and advanced to visualize the adequate per-
formance of the opening. After local irrigation, the skin is
closed with absorbable intra-dermic stitches.

FR opening confirmation — In order to ensure the ef-
fectiveness of the FR opening, visual confirmation of to-
tal opening was checked by the surgeon during the pro-
cedure by means of endoscopic images. The opening was
considered successful, when it included all portions of the
ER, “U” shaped opening was achieved and the FR opened
portions could be clearly visualized from the antebrachi-
al fascia to the palmar fat. Data concerning the opening
of the FR were recorded in a separate field in the safety
evaluation chart.

Safety evaluation — An evaluation chart was used,
which included the following parameters: intra-operative
evaluation, evaluation at surgery discharge day, 30 day
post-operative evaluation. Intra-operative evaluation: ad-
verse events, arterial bleeding. Discharge evaluation: me-
dian nerve examination, ulnar nerve examination, tendon
lesion, hematoma, pain. 30-day post-operative evaluation:
median nerve examination, ulnar nerve examination, ten-
don lesion, hematoma, revision surgery, pain, symptom
relief. Median and ulnar nerve examination consisted in
pinprick sensibility examination, two point discrimina-
tion, motor function of abductor policis brevis muscle,
and motor function of ulnar nerve innervated muscles.
Abnormalities in examination were recorded.

The study was approved by the local ethics commit-
tee, CEP- FCM/UNICAMDP, under number 045/2007, and
registered in the CONEP- FR 122073. Informed consent
was obtained from all patients.

RESULTS

No major complications were observed in any of the
patients. No intra-operative adverse events were observed
either.

In the first post operative evaluation two patients pre-
sented small palmar and antebrachial hematoma, which
in neither case demanded a direct approach. The hema-
toma was attributed to the use of a pneumatic cuff for the
venous local anesthetic blockade, and the nonidentifica-
tion of the bleeder because of transitory ischemia.

Anesthesia and tingling of the 4™ digit were observed
in one patient. No direct intervention was needed and
symptoms had disappeared at the patient’s 30-day nor-
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mal neurological evaluation examination. Probably, neu-
ropraxia of the common digital nerve was produced by
the cannula, or during dilation and dissection of the car-
pal canal synovia. Mild local pain was reported by six pa-
tients but with relief after a few days’ use of non steroidal
anti-inflammatory drugs.

In all but two patients, who needed complementa-
ry opening or another “pass” of the scissors, total open-
ing of the FR was confirmed by endoscopic inspection.
The incomplete release was observed in the 2" and 4™
case of the prospection series. All patients reported re-
lief of paresthesias and nocturnal pain symptoms at the
30-day evaluation.

DISCUSSION

The surgical options for carpal CTS treatment can be
divided into three major groups: the classic open carpal
tunnel release techniques, which remains as the golden
standard for the surgical treatment, the endoscopic carpal
tunnel release methods and the “mini-open” or limited vi-
sualization techniques, including their variations®.

From the open techniques the main example is the ap-
proach through a variable interthenar longitudinal inci-
sion. This approach has the advantage of wide exposure
of crucial anatomical structures as well as direct visualiza-
tion of the FR opening. Some complications such as pillar
pain, tender scars and delayed return to work were associ-
ated to those techniques'®. With the intent to reduce those
complications the alternative techniques were developed.

Endoscopic techniques showed to be a valuable op-
tion to the classic techniques, including some advantages
such as small scar, less postoperative pain, early return to
work and preservation of grip strength''*. Some aspects
such as availability of hardware, need of disposable items
for some techniques with impact on direct costs and need
of training with endoscopic equipment preclude their ap-
plication in some environments, specially where low bud-
get is a reality".

Limited incision techniques try to combine the sim-
plicity and safety of OCTR with the reduced tissue trau-
ma and postoperative morbidity of ECTR by using a short
incision. A variety of techniques has been described such
as: approaches using two incisions, palmar incision with
distal to proximal FR opening, palmar and wrist oblique
and longitudinally oriented incisions or using auxiliary
tools such as translumination'*"®.

Some authors report approaches through small prox-
imal transverse incisions but those differ from the tech-
nique presented herein regarding both the instrumenta-
tion used and the differing landmarks and safety param-
eters adopted™™?.,

Complications from carpal tunnel release operations
unrelated to the kind of approach occur in all techniques,
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such as: reflex sympathetic dystrophy, infection, mild lo-
cal hematomas, causalgia, pisio-triquetal pain and trig-
ger finger. Important, and avoidable, complications occur
from direct injury to anatomic structures that can occur
in the ECTR or limited visualization techniques®*. Dur-
ing those operations, the palmar cutaneous branch; the
recurrent branches of the median nerve, ulnar nerve, ul-
nar artery, superficial palmar arch and the communicat-
ing branches of the ulnar nerve are potentially at risk. The
technique presented herein is tailored to avoid those in-
juries. A strict evaluation of such complications was con-
ducted during the intra-operative and postoperative peri-
ods. No major complications were identified.

Since it is a limited incision technique, a good man-
ner to keep it safe is to use reliable clinical topographic
landmarks and knowledge of the anatomical disposition
and relationship of the FR and vital structures. The use
of such landmarks was described to increase safety for
endoscopic surgery***. The specific localization of the
HH is crucial since it defines the medial limit of the car-
pal tunnel and gives the best estimation of the FR distal
edge and superficial palmar arch position, respectively 1
cm and 2.5 cm distal to the HA at the level of the 3WL'.
The HH showed to be more constant parameter than Ka-
plan’s cardinal line, which has many variations on its es-
timation furthermore®.

The 3WL is a safe zone for the motor recurrent branch
of the median nerve which despite of its variations is gen-
erally described radially to the 3" web space (>5 mm)?.
The cutaneous palmar branches from the median and ul-
nar nerves can be avoided by staying straight in this line,
since it corresponds to the long-ring finger web space,
which has the lowest innervation density of the base of
the palm. Preserving the skin and subcutaneous fat in that
axis also helps avoiding injury®.

Differences in the terms for the roof of the carpal tun-
nel are also a matter of discussion®. The parameters ad-
opted here are of a detailed anatomical study with de-
scription of three portions of the FR*: the proximal por-
tion or thickened antebrachial fascia, the “central por-
tion of the flexor retinaculum” described as the trans-
verse carpal ligament, which contains thick ligamentous
fibers with bony attachment, and a distal portion formed
by the interthenar muscle fascia. All portions should be
opened for a successful procedure; our opening was ad-
dressed to all portions.

For opening confirmation evaluation we considered
the ligament “U” shaped appearance (not the “V” shape
of incomplete opening)®, or when the palmar fat was
reached after following one side of the open ligament
form the proximal aspect to the distal aspect of the carpal
tunnel. During endoscopic longitudinal inspection, the
proximal, middle and distal portions of the FR could be
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clearly differentiated by the thickened aspect of the mid-
dle portion. In the two cases (2™ and 4™ case of this se-
ries) that needed complimentary opening of the ligament
after inspection, incomplete division was in the distal as-
pect of the ligament. It was clear that the cannula posi-
tioning through the ligament led to partial RF opening.
After the initial learning curve revision, we concluded
that this is avoidable, by carefully advancing a broad tip
cannula with concomitant palpation, and never forcing
the dissection. The “slopes” that occur because of the dif-
ference in ligament thickness in each portion can mislead
the cannula trajectory, leading to incomplete or partial
opening and consequent failure to improve symptoms.
The present technique aims the complete opening with-
out the aid of endoscope, in this study used only for com-
plimentary confirmation. Although, we feel that, when
available, the endoscope is valuable as an adjuvant tool
(canal inspection or FR opening confirmation).

As the immediate results were technically satisfacto-
ry, and no major complications were observed. Although
the number of patients studied is not large, and may not
adequately reflect the actual rate of occurrence of pos-
sible complications this technique is eligible for use in
a larger number of patients, to evaluate its clinical re-
sults at long term and routine use basis, with continu-
ous outcome survey. The application of this technique
would be of help in daily clinical practice, as another sur-
gical option, especially in facilities where endoscopic re-
lease is unaffordable and not available. Long term results
and with a larger number of patients should be evaluat-
ed in further studies.

In conclusion, the technique was safely performed in
this group, no major complications were detected and
the opening of FR was observed in the majority of the
patients.
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