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Objectives: We evaluated the mid-term follow-up results
of patients who were treated by minimal epicondylectomy
and decompression for cubital tunnel syndrome.

Methods: The study included 17 elbows of 15 patients (9
females, 6 males; mean age 45 years; range 35 to 63 years)
who underwent minimal medial epicondylectomy and in situ
decompression for cubital tunnel syndrome, which was diag-
nosed through history, physical examination, and electrodiag-
nostic tests. Before surgery, all the patients received various
conservative treatments for at least six months, with no bene-
ficial effect. Thirteen patients had unilateral, two patients had
bilateral involvement, with 11 elbows on the dominant side.
The mean duration of symptoms was 14 months (range 8 to
36 months). Preoperative grading of nerve compression
according to the McGowan system was as follows: three
patients (20%) grade I, 11 patients (73.3%) grade II, and one
patient (6.7%) grade III. The results of surgical treatment was
evaluated according to the Wilson-Krout criteria. The mean
follow-up was 32 months (range 25 to 64 months).

Results: Symptomatic improvement was achieved in all the
patients. The results were excellent in 11 elbows (64.7%),
good in five elbows (29.4%), and fair in one elbow (5.9%).
None of the patients developed ulnar nerve palsy or subluxa-
tion, medial elbow instability, or weakness of the flexor-prona-
tor origin. Pain and tenderness detected at the osteotomy site
in four elbows disappeared after a mean of three months.

Conclusion: Minimal medial epicondylectomy and
decompression was found to be a safe and effective
method with a low complication rate in the treatment of
cubital tunnel syndrome.
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Amaç: Kubital tünel sendromu tan›s›yla minimal medial
epikondilektomi ve dekompresyon uygulanan hastalarda
orta dönem izlem sonuçlar› de¤erlendirildi.

Çal›flma plan›: Kubital tünel sendromu tan›s›yla minimal
medial epikondilektomi ve in situ dekompresyon uygula-
nan 15 hastan›n (9 kad›n, 6 erkek; ort. yafl 45; da¤›l›m 35-
63) 17 dirse¤i geriye dönük olarak incelendi. Tan›, tüm has-
talarda öykü, fizik muayene ve elektrodiagnostik testlerle
kondu. Tüm hastalarda ameliyattan önce en az alt› ay sü-
reyle uygulanan çeflitli konservatif tedavi yöntemlerinden
yarar sa¤lanamam›flt›. Ulnar sinir tutulumu 13 hastada tek
tarafl›, iki hastada iki tarafl› idi. Tutulum 11 dirsekte domi-
nant taraftayd›. Ameliyat an›na kadar flikayetlerin ortalama
süresi 14 ayd› (da¤›l›m 8-36 ay). Ameliyat öncesinde,
McGowan sistemine göre üç hastada (%20) derece I, 11
hastada (%73.3) derece II, bir hastada (%6.7) derece III si-
nir s›k›flmas› vard›. Cerrahi tedavinin sonuçlar› Wilson-
Krout ölçütleriyle de¤erlendirildi. Hastalar ortalama 32 ay
(da¤›l›m 25-64 ay) süreyle izlendi.

Sonuçlar: Tüm hastalarda semptomatik iyileflme sa¤land›.
Sonuçlar 11 dirsekte (%64.7) mükemmel, befl dirsekte
(%29.4) iyi, bir dirsekte (%5.9) orta olarak de¤erlendirildi.
Hiçbir olguda ulnar sinirde paralizi veya subluksasyon, me-
dial dirsek instabilitesi ve pronator-fleksör tutunma yerinde
zay›fl›k gözlenmedi. Dört dirsekte osteotomi bölgesinde ge-
liflen a¤r› ve hassasiyet ortalama üç ay sonra kayboldu.

Ç›kar›mlar: Minimal medial epikondilektomi ve de-
kompresyon uygulamas›, kubital tünel sendromunun te-
davisinde güvenilir, etkili ve komplikasyon oran› düflük
bir yöntemdir.
Anahtar sözcükler: Kubital tünel sendromu/komplikasyon/cer-
rahi; dekompresyon/cerrahi; dirsek; humerus; sinir s›k›flma
sendromlar›/cerrahi; hareket aç›kl›¤›, artiküler; ulnar sinir/cerra-
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Ulnar nerve compression at the elbow and
cubital tunnel is very common, and mainly results
from bone anomalies (osteofits, cubitis valgus),
soft tissue mass (ganglion, tumor), narrowing by
facial structures and subluxation of ulnar nerve on
the medial epicondyle.[1] Pain is observed in the
forearm and ulnar part of the hand and loss of
sense is detected in the fourth and fifth fingers in
the cases with mild compression while weakness,
muscle atrophy and clawhand deformity may be
observed in advanced conditions. Symptoms
becoming permanent cause remarkable restriction
in the functions of the upper extremities.

Various conservative and surgical methods
have been used in the treatment of ulnar nerve
compression at the elbow. Main surgical options
include in situ decompression and anterior trans-
position of the ulnar nerve and medial epi-
condylectomy. The medial epicondylectomy is an
effective method in treating the cubital tunnel syn-
drome; however, it has some disadvantages such
as causing medial instability and bone loss, devel-
opment of postoperative tenderness in the site of
the osteotomy, subluxation of the ulnar nerve and
weakness of flexor-pronator origin. [2-6] In order to
minimize such disadvantages, it has been suggest-
ed that the ulnar nerve decompression should be
carried out by minimal medial epicondylectomy,
which is a modification of the conventional proce-
dure.[5,7]

In this study, we retrospectively evaluated the
mid-term results in patients who underwent mini-
mal medial epicondylectomy and in situ decom-
pression due to non-responding cubital tunnel syn-
drome.

Patients and method

Medial epicondylectomy and in situ decom-
pression were performed in seventeen elbows of
15 patients (9 females and 6 males; mean age 45
years; range 35 to 63 years) between 1996 and
2001 for the cubital tunnel syndrome not respond-
ing to conventional treatment. The patients were
evaluated through history, physical examination
and electrodiagnostic tests. The profession of the
patients was as follows; three instructors, three
secretaries, four officers, two nurses, and the
remaining three were retired. The ulnar nerve

involvement was unilateral in 13 patients (right in
8, left in 5) and bilateral in two patients. The
involvement was at the dominant side in 11
elbows. Although the cause of ulnar nerve
involvement was not detected in most of the
patients (11 patients), recurrent pain activity
requiring elbow flexion was found in three, and a
traumatic event (olecranon fracture) in one of the
patients. It has been revealed by clinical and labo-
ratory tests (electrodiagnostic tests) that no neu-
ropathy of peripheric nerve compression was pre-
sent other than ulnar nerve compression at the
elbow.

The mean duration of the complaints was 14
months (range 8 to 36 months) before the opera-
tion time.  All patients had pain in the forearm dis-
tal, wrist and ulnar part of the hand, and loss of
sensitivity at the fourth and fifth fingers. During
the physical examination, a mild numbness in
mostly ulnar part of the fourth and fifth fingers and
a positive Tinel sign at the elbow level (not at
wrist) were found. It was observed that the numb-
ness in the fourth and fifth fingers increased when
the arm was hold at full flexion at the elbow level
for a period of nearly 30 seconds. Almost half of
the patients had various degrees of weakness in the
muscles of affected site, and one had muscle atro-
phy. No clawhand deformity was observed in the
fingers in any of the patients.

Presence of any bone pathology, which may
cause nerve entrapment, was examined by bilater-
al (postanterior and lateral) elbow radiographies.
None of the cases had osteoid formation or an
abnormal valgus carrying angle. All patients
underwent electrodiagnostic tests-electroneu-
romyography; and these examinations revealed
some abnormalities in 15 elbows. 

The preoperative involvement grades were
evaluated according to the McGowan system.[8]

Findings were consistent with entrapment due to
ulnar compression at the elbow level, which has an
influence on daily and occupational activities, and
the compression was regarded as grade I in
patients with normal electromyography and nerve
transmission findings (three patients, 20%). In
patients with grade II compression (eleven
patients, 73,3%), weakness in the muscles of the
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affected site was observed and abnormal results
were obtained in the two-points differentiation
test. And, one patient with remarkable atrophy and
advanced numbness in the muscles (6,7%) was
considered to have grade III nerve compression.
Two patients with bilateral involvement had grade
II nerve compression. The clinical findings were
totally consistent with the cubital tunnel syndrome
in two patients who had normal electrodiagnostic
test results. Those two patients and another patient
who was detected to have a weak ulnar nerve
involvement by electroneuromyography were
included in the group of grade I of the McGowan
system.

Conservative methods were applied in all
patients preoperatively at least for a period of six
months (range 6 to 12 months) including activity
modification, night splint and nonsteroid anti-
inflammatory and corticosteroid medications;
however none had beneficial effect. The pre- and
post-operative examinations and surgery of the
patients, who were recommended to undergo min-
imal medial epicondylectomy and in situ decom-
pression, were all carried out by the same surgeon
(CT). Two patients with bilateral involvement
were operated successively at three months; firstly
the arm with obvious symptoms and findings, and
then the other arm were operated.

Surgical technique

Eleven elbows were operated under axillary
block, and others under general anesthesia.
Hemostatis was obtained by tourniquet, and a
medial incision was performed, starting from 8 cm
proximal and extending to the 8 cm distal of the
medial epicondyle (Figure 1a). Skin and subcuta-
neous tissues were passed through paying specific
attention to the medial antebracial cutaneous
nerves. Following the successful relief of the ulnar
nerve from the medial intermuscular septum, the
septum was released and excised (Figure 1b). After
releasing the arcade of Struthers in the proximal,
the nerve was freed by advancing the ulnar nerve
dissection toward the proximal and distal (Figure
1c). The aponeurosis of flexor carpi ulnaris and
cubital tunnel were released while whole branches
of ulnar and medial antebracial cutaneous nerves
were maintained. Utmost care was given not to
harm the blood circulation of the nerve.

Figure 1. 38 years old female patient who was operated
for the cubital tunnel syndrome at the elbow. (a) The
skin was incised at the elbow medial, starting from
8 cm proximal extending up to 8 cm distal of the epi-
condlyle. (b) After the medial of the ulnar nerve was
isolated under the intermuscular septum, the nerve
was released by advancing the dissection toward
the proximal and distal.  (c) Subsequently, the medi-
al epicondyle was osteotomized, and the top of this
site was closed by the suturation of the periost flap,
which was previously slipped off the epicondyle. 

(a)

(c)

(b)
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Then, a subperiosteal dissection was performed,
incising through the point where the flexor-prona-
tor muscle attachs to the medial epicondyle, which
was followed by the initiation of the medial epi-
condylectomy. By osteotom (0.8 mm) the medial
collateral ligament in the medial epicondyle was
maintained, and the bone was resected enough to
maintain the sliding of the ulnar nerve forward and
backward on the epicondyle. After all the sharp
edges at the osteotomy site were removed, the dis-
sected periost was sutured onto this site (Figure
1c). A final examination confirmed that the nerve
was not compressed by the medial epicondyle par-
ticularly during the flexion of the elbow since it
slided easily on a smooth surface. The tourniquet
was removed, bleeding was controlled, and the
wound was closed in accordance with the tissue
layers. The wound was dressed, and no splint was
used. Motion activities were initiated right after the
operation. The sutures were removed at the end of
the postoperative week 1.

The patients, whose postoperative follow-ups
were done at our clinic, were examined for compli-
cations and motion range of the elbow every week
during the early period (6 weeks). Then, they were
evaluated at months 3,6 and 12, followed by annu-
al examinations. The results of the surgical treat-
ment were classified as excellent, good, fair and
poor based on the Wilson-Krout criteria.[9]

Achieving a normal elbow was the excellent result
while removal of symptoms, but persistence of a
local tenderness from time to time was considered
a good result. Along with a remarkable improve-
ment in the symptoms, mild or moderate (less
severe than the preoperative level) persistence or
recurrence of the sense and motor symptoms or
both was regarded as a fair result while absence of
any improvement or worsening of the symptoms
was evaluated as a poor result. The mean follow-up
period for patients was 32 months (range 25 to 64
months). Statistical analyses were performed by
the one-way ANOVA method.

Results

Symptomatic improvement was achieved in all
patients following the surgical treatment. The results
were excellent in 11 elbows (64.7%), good in five
elbows (29.4%), and fair (5.9%) in one elbow.
Excellent-good results were obtained in patients with

a preoperative lower involvement grade (McGowan
grades I and II). Fair result was obtained in one
patient with advanced nerve entrapment. The elevat-
ed intrinsic muscle functions, muscle mass and sense
functions were determined by objective measure-
ments in this patient. It was demonstrated that there
was no significant difference between the surgical
results in terms of parameters like gender, dominant
extremity, preoperative duration of the symptoms,
electrodiagnostic tests with abnormal results and
involvement grade in accordance with the McGowan
system (p>0.05).

Full motion range was achieved in all of the
elbows after the operation. No ulnar nerve palsy and
subluxation or medial elbow instability was observed.
Clinically there was no weakness in the pronator-flex-
or origin. The mild pain and tenderness in the osteoto-
my site observed in four patients spontaneously dis-
appeared in a mean period of three months (range 1 to
6 months). No superficial or deep wound infection
was seen.

Discussion

Ulnar nerve compression is the most common
syndrome among the peripheral nerve entrapment
neuropathies following the Carpal tunnel syndrome,
and it usually occurs at the elbow. Several etiologic
factors have been discussed and various treatment
methods have been developed for this condition,
which is called the Cubital tunnel syndrome. 

Most of the reported cases are idiopathic. The
leading one among all known mechanisms is the
compression and entrapment effect of the natural or
traumatic anatomic structures on the ulnar nerve.[1]

Although no progression was observed in the condi-
tions of our patients, the natural course would be the
gradual progression of the symptoms, resulting in an
inevitably irreversible damage in the nerve.

Even tough the prognosis is better and conserva-
tive treatment is well responded in acute cases, the
prognosis is worse in chronic cases with advanced
neurological deficit, and usually surgical treatment
is required. McGowan[8] graded the cases with
cubital tunnel syndrome according to its severity.
This grading system, even tough it is partially sub-
jective, determines the severity of the nerve damage
occurred by evaluating the pain, sense, deformity
and functions, and enables to make a good estima-
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tion about the potential feedback. Surgical treatment
is indicated for chronic neuropathies grade I and
over in the McGowan system. [8]

Several conservative and surgical methods have
been developed for the treatment of cubital tunnel
syndrome. Conservative approach includes activity
modification, night splints, non-steroid, anti-inflam-
matory and corticosteroid medications. The objec-
tive of surgical procedures, which are applied when
the conservative treatment fails, is to decompress the
ulnar nerve in an appropriate way. The most com-
mon surgical treatment methods are the in situ
decompression, anterior transposition and medial
humeral epicondylectomy of the ulnar nerve.

Ulnar nerve can be decompressed by incision of
the arcoid ligament (in situ simple decompression),
which is an aponeurotic fibrotic band, composing
the ceiling of the cubital tunnel.[10] Arcoid ligament
extends from olecranon till the medial epicondyle,
and composes the ceiling of the tunnel where the
ulnar nerve passes through at the elbow level. This
ligament with limited flexibility compresses the ede-
matous or traumatized nerve. Furthermore, it may
lead to narrowing of the tunnel due to the elevation
of the troclear base during the flexion of the elbow,
restricting the movement of the nerve toward the
medial.[6]The incision of the arcoid ligament
removes the compression, enabling the nerve to
move without any restriction. In situ decompression
has advantages like performing just a small incision
and a restricted surgical dissection; these conditions
do not influence the blood supply of the ulnar nerve
too much. This method can be used in patients
whose neuropathy is mild and bone anatomy is nor-
mal, and no pain is present at the site of the medial
epicondyle and in situations where it was detected
during the operation that the arcoid ligament is the
cause of the compression.[1] Several studies com-
pared the in situ decompression with the anterior
transposition, and found out that the results are less
successful. [11,12]

Subcutaneous, intramuscular or submuscular
anterior transposition of the ulnar nerve inside the
antecubital fossa is still a very common method.
This method, which is effective in removing the
compression-associated symptoms, has some signif-
icant disadvantages. Among those disadvantages,

the major ones include remarkable reduction in the
extrinsic blood vessels in the related part as a result
of the anterior transposition of the ulnar nerve and
frequently removal of the small, proximal branches
of the nerve. Ogata and Naito [13] revealed that there
was a remarkable reduction in the intraneural blood
flow following the dissection of nerves, which are
located at sites where the vesseling around the joint
was intensive. The ulnar nerve is supplied well by
the upper and lower collateral vessels from the rear
recurrent ulnar artery inside the cubital tunnel.
Those vessels are destroyed during the anterior
transposition and the nerve relatively becomes hypo-
vascular. It has been demonstrated that this hypovas-
cularity lasted 3-7 days in experimental animals and
longer in human beings depending on the anatomy
of the vessel. [14] It has been suggested that this rela-
tive ischemia causes nerve dysfunction and in a way
is responsible from the developing complications. [15,

16]

Many studies have shown that conventional
medial epicondylectomy is an effective method in
treating the cubital tunnel syndrome.[ 3,4, 5,17-20]

Symptomatic improvement was reported over 90%,
and excellent-good results between 56% and 74% by
those studies. [3-5, 20] The major advantages of the
medial epicondylectomy reported in the literature
include removal or release of structures causing the
compression (medial epicondyle, arcoid ligament,
two heads of the flexor carpi ulnaris); less traumati-
zation of the ulnar nerve and maintenance of the
blood circulation; maintenance of small proximal
nerve branches which are necessarily removed by
other methods; enabling the nerve to move by con-
fronting with smallest amount of obstacles on its
way; and starting the arm activities at early postop-
erative period. However, the method also has some
disadvantages like development of medial elbow
instability, disappearance of the protective effect of
the medial epicondyle, tenderness at the osteotomy
site and weakness of the muscle strength of the flex-
or-pronator origin.

The problems developing after the medial epi-
condylectomy are mainly associated with the disap-
pearance of the protective effect of the medial epi-
condyle; loss of the protective projection composed
by the medial epicondyle makes the ulnar nerve
more vulnerable to traumas. Symptoms can reoccur



even after mild traumas.[7] O’Driscoll et al.[21]

informed that the medial epicondyle can be excised
at most 20% at the coronal plane without harming
the anterior medial collateral ligament. Heithoff et
al.[4] reported that they have established a grading
system based on the postoperative radiographic
analyses in patients who underwent medial epi-
condylectomy, and they evaluated the patients sepa-
rately who were operated for complete, partial and
minimal osteotomies. They indicated that in
patients, who underwent complete osteotomy, most-
ly (81%) excellent-good results were obtained; in
patients, who underwent minimal epicondylectomy,
the success rate was remarkably decreased (50%)
and all patients developed valgus instability at a rate
of 43%. However, recent studies showed that the
results of minimal epicondylectomy are similar to
the results of complete epicondylectomy, and devel-
opment of elbow instability is very rare.[7]

It has been reported that a persistent pain started
at the operation site following the medial epi-
condylectomy, and tenderness developed.[5,6] Heithoff
et al.[4] measured the strength of the flexor muscles
of the forearm after the medial epicondylectomy,
and found a reduction of 5% and 10% in the
strengths for pinching and gripping, respectively.
However, it has been agreed that such reductions are
very mild losses of strength, and they are clinically
hard to detect.  

It has been reported that minimal medial epi-
condylectomy and ulnar nerve decompression are
safe and effective in treating the cubital tunnel syn-
drome. This modified procedure was developed in
order to minimize the potential disadvantages of the
conventional medial epicondylectomy. Göbel et al.
[7] performed minimal medial epicondylectomy and
in situ decompression in 64 patients (66 elbows),
and obtained excellent-good results in 79% of them.
Same study highlighted that the complication rate
was low, and this method was very effective in the
treatment of the cubital tunnel syndrome; and they
indicated that the main complication was the pain in
the medial elbow, which was observed in 30% of the
patients, even one year after the operation.
Muermans and De Smet [22] obtained excellent-good
results in 75% of 54 patients (60 elbows) who under-
went partial medial epicondylectomy for cubital tun-
nel syndrome, and  an improvement  of at least one

grade in 88.3% according to the McGowan criteria.
It was also indicated that partial medial epi-
condylectomy is a successful surgical procedure in
the treatment of the lesions of McGowan grades I
and II, and the study also revealed a negative rela-
tion between the grade of the initial neurological
involvement and the complete improvement.

All of our fifteen patients (17 elbows) had clini-
cal improvement and 94% had excellent-good
results. In parallel to the literature, better results
were obtained in patients with initially lower rate of
neurological involvement. The pain and tenderness
in the osteotomy site were the main postoperative
complaints; no complications such as ulnar nerve
palsy and compression or medial elbow instability
were experienced. The pain in the osteotomy site
spontaneously disappeared in a shorter period (av. 3
months) than the one reported in the study by Göbel
et al. [7]

Our study showed that minimal medial epi-
condylectomy and in situ decompression is a safe
and effective method in treating the cubital tunnel
syndrome. Excellent-good results were obtained in
most of the patients; and as complication, all patients
had pain and tenderness, which were restricted with
the osteotomy site only and completely disappeared
within a few months after the operation. Minimal
medial epicondylectomy allows decompression of
all sites with nerve entrapment, and move the nerve
to front of the epicondyle without having any addi-
tional instability or devascularization risk. Potential
complications can be highly prevented by correct
implementation of the technique and an appropriate
postoperative follow-up schedule.
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