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Early Surgical Treatment of Pronator Teres Syndrome
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We report a rare case of pronator teres syndrome in a young female patient. She reported that her right hand grip had weakened and development
of tingling sensation in the first-third fingers two months previous. Thenar muscle atrophy was prominent, and hypoesthesia was also examined on
median nerve territory. The pronation test and Tinel sign on the proximal forearm were positive. Severe pinch grip power weakness and production
of a weak “OK” sign were also noted. Routine electromyography and nerve conduction velocity showed incomplete median neuropathy above the
elbow level with severe axonal loss. Surgical treatment was performed because spontaneous recovery was not seen one month later.
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INTRODUCTION

Pronator teres syndrome (PTS) and anterior interosseous
nerve (AIN) syndrome are proximal median neuropathies of
the elbow and forearm. Seyfarth first described PTS as a repre-
sentative proximal forearm median neuropathy?®. However,
PTS is very rare and can be challenging to diagnose and treat.

Some authors have suggested that the incidence of proximal
median neuropathy is 5% (61 of 1128) of all median neuropathies,
however the actual incidence of PTS is very rare and limited**®.
In fact, our institution did not have any record of PT'S operations
until recent years, although approximately 80 cases of upper and
lower peripheral nerve surgeries including carpal tunnel syn-
drome (CTYS), cubital tunnel syndrome, and other procedures are
performed annually. Because proximal median neuropathies have
multiple anatomical compression or pathologic lesions, it can be
difficult to diagnose PTS among the many median neuropathies
and providing a proper treatment strategy can also be challenging.
This case study reports treatment of patient with PTS accompa-
nied by muscular branch dysfunction of the median nerve (AIN
and recurrent thenar motor nerve) and good surgical result.

CASE REPORT

A 21-year-old female presented with a two-month history of

sudden weakness in right hand grip strength and a tingling sen-
sation in the thumb, index, and middle fingers (radial side).
There was no neck or shoulder pain, and no precipitating trau-
matic event to her affected arm was identified. She was previ-
ously very healthy and did not have any specific medical history.
She had an office job for approximately two years and denied
any repetitive hand stress from her job or daily life.

On physical examination, definite thenar muscle atrophy
(right hand) was found and the index and middle finger flexion
strength was 3/5 (Medical Research Council scale). Thumb ab-
duction strength was 3/5 (Fig. 1), and ring and little finger flex-
ion strength was 5/5. Hypoesthesia was found in the median
nerve territory, and deep tendon reflexes of the bilateral upper
extremities were within normal limits. At first, we thought CTS
was the most likely pathology. Electrodiagnostic studies were
performed seven days after the patient was first seen, and elec-
tromyographic (EMG) examination revealed abnormal sponta-
neous activity in the right pronator teres, flexor carpi radialis,
pronator quadratus, and abductor pollicis brevis and decreased
insertional activity in the right pronator teres, flexor carpi radi-
alis, pronator quadrates, and abductor pollicis brevis muscles.
We repeated the physical examination and performed an addi-
tional neurologic test for proximal median neuropathy. The pa-
tient was able to perform a weak “OK” sign, and had decreased
pinch grip strength. The Tinel sign and a forearm compression
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Fig. 2. A positive Tinel sign and pronation test are observed on the volar
aspect of the proximal forearm.

Fig. 3. Axial T2-weighted magnetic resonance imaging depicts in-
creased signal intensity in the pronator teres, flexor carpi radialis, flexor
digitorum superficialis, and palmaris longus (arrow).

test were identified only on the volar aspect of the elbow and
forearm area (ulnar aspect). She had pain with pronation and
discomfort in the forearm under the pronator teres, which was
produced by passive supination of the wrist and active prona-
tion from this position against resistance (Fig. 2). T2-weighted
magnetic resonance imaging (MRI) of the right proximal fore-
arm showed abnormally increased signal intensity in the prona-
tor teres, flexor carpi radialis, the proximal portion of the flexor
digitorum superficialis, and the flexor digitorum profundus in-

Surgery of Pronator Teres Syndrome | HJ Leeg, et al.

Fig. 4. A 10-cm classical “lazy-S” shaped skin incision is made from 3
cm distal to the medial epicondyle over the flexor/pronator muscles.

Fig. 5. The thickened and tight superficial fascia of the pronator teres
(asterisk) compresses the median nerve. After the median nerve was re-
leased, a thin, grayish, discolored median nerve (arrowhead) is ob-
served.

nervated by the median nerve (Fig. 3).

Based on the physical examination, MRI findings, and electro-
diagnostic studies, median nerve compression was suspected
just distal to the elbow joint. There was no improvement in pain
or muscle weakness after one month of conservative care, there-
fore we decided to proceed with surgery. A 10 cm classic “lazy-
S”-shaped skin incision was made from 3 cm distal to the medi-
al epicondyle over the flexor/pronator muscles (Fig. 4). After
lysis of bicipital aponeuroses, the median nerve was exposed via
pronator teres splitting. Diffuse fascial bands were confirmed
around the median nerve and released carefully, and thickened
and tight superficial fascia of the pronator teres was found to
compress the median nerve. After the superficial fascia of the
pronator teres was released along the distal course of the medi-
an nerve, a thin grayish discolored median nerve was noticed
beneath the pronator teres fascia (Fig. 5). Resection of the ten-
don origin decompressed the median nerve. The wound was
closed in a routine fashion, and a Penrose drain was kept in the
wound for about 48 hours. There was no injury to the medial
cutaneous nerve of the forearm.

One day after surgery, the tingling sensations in the first and
-second fingers were much improved, but the middle finger
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symptoms persisted. One month later, thenar muscle atrophy
had improved, the first-second finger symptoms had further im-
proved, and the Tinel sign was negative. Motor power of the first-
third fingers had improved to nearly G4-; however, she showed
some difficulty in performing dexterous daily living activities.
Three months later, motor power of the first-third fingers had
improved to nearly G4+, and she showed no difficulty in dexter-
ous activities. Follow-up EMG examination was not performed.

DISCUSSION

Although median neuropathy symptoms can vary substantial-
ly according to the site of entrapment, the symptoms can also be
very similar and ambiguous. Interestingly, many previous re-
ports showed that multiple cases of PTS were misdiagnosed as
CTS or other pathology (13-50%)"*”. Moreover, specific neu-
rological testing is not always reliable to distinguish entrapment
lesions or identify the specific type of median neuropathy. For
example, the pronator compression test and Phalen test can be
positive in both CTS and PTS?. PTS can present with pain and
numbness in the volar aspect of the elbow and forearm as well
as in the hand, and hand grip weakness may be present in CTS
and PTS"”. Bridgeman et al.” showed that the clinical symp-
toms of PTS were numbness (58%), weakness (49%), forearm
pain (39%), paresthesia (25%), nocturnal paresthesia (2%), a
positive Tinel sign over the pronator teres (7%), and tenderness
over the pronator teres lesion (12%) in 83 cases of PTS. In addi-
tion, although most patients with PTS range between 30-60
years of age, our patient was relatively young (21 years of age).
Entrapment of the AIN gives rise to pure motor weakness in the
flexor pollicis longus and the radial half of the flexor digitorum
profundus, which can cause difficulty in formation of the “OK”
sign. Our patient showed symptoms typical of PTS in addition
to a partial AIN-syndrome. The etiology of PTS remains un-
clear, although some authors have reported an immune related
or viral-mediated origin'®'".

EMG and nerve conduction velocity (NCV) may be helpful
for evaluating proximal median nerve neuropathy patients. Our
patient showed a decreased motor conduction velocity of 43.8
m/s, spontaneous muscular fibrillation, and decreased maximal
volitional activity on the muscles innervated by the proximal
median nerve and the AIN. The measurement level was com-
patible for confirming PTS.

A typical pattern of muscle denervation is a key for the diag-
nosis of PTS. Additionally, on MR imaging, patient lesions show
abnormally high signal intensity on T2-weighed fat-suppressed
images. Decision and timing of surgery and the effectiveness of
the surgical approach with PTS treatment can be difficult for
the operating surgeon, because of the lack of established objec-
tive criteria; there are few treatment strategies in the literature.
We opted for early surgical exploration in our patient for sever-
al reasons. First, some authors recommend surgical exploration
when active denervation of the median nerve is confirmed by

electrodiagnostic tests". The trend toward poorer results in the
presence of an abnormal NCV suggests that there may be more
extensive involvement and more severe compression in these pa-
tients”. Clinically, our patient showed severe thenar muscle atro-
phy within a relatively short time period (about two-months),
which could indicate the progression of axonal loss in the me-
dian nerve. Finally, conservative medical treatment did not re-
sult in any improvement. Rather her symptoms were slightly
aggravated during the one-month follow-up period.

Proximal forearm surgical outcomes have not been usually
not as good as those for CTS release*”. Although the exact rea-
sons for this are unclear, re-adhesion of the median nerve in the
surgical field and increased lesions are thought to be the main
causes. Second, surgeons have limited surgical experience in
proximal median pathology. Third, the proximal median nerve
trunk has more individual branches and bundles than the distal
median nerve trunk when considering the ‘intraneural topo-
graphic aspect. Jabaley et al.” suggested the ‘intraneural topog-
raphy concept, which explains that individual motor or sensory
fascicle compartments can be divided and traced within the
main median nerve trunk. Therefore, the proximal median nerve
trunk has more complex motor and sensory bundles than the
distal trunk. Intraneural topography of the median nerve may
provide reasons for the variable symptoms and signs of median
neuropathy. Fourth, PTS can arise without prominent compres-
sion lesions around the median nerve such as with the sponta-
neous type or neuritis origin PTS, which can not be resolved
with surgery. Some authors have reported that there were no
compression origins with proximal median neuropathic pa-
tients during operation*?.

In this case, the surgery outcome was favorable because we
identified a prominent tension band or compression lesion
around the median nerve which fully decompressed during op-
eration. We propose parameters for tension band or compression
lesions around the median nerve based on this case. In our study,
the pronator teres (PT) test was positive. The pronator teres test
dose not directly stimulate the median nerve, rather the test in-
directly stimulates the median nerve by dynamic normal mus-
cle or ligament movement. However, PTS with neuritis may not
have a positive, prominent positive PT test.

Thenar muscle atrophy and pseudo-AIN syndrome can also
be related to the intraneural topograhy of the median nerve. Al-
though, thenar muscle atrophy is very rare, thenar muscle
weakness may be induced by pseudo-AIN syndrome. The re-
current branch of the median nerve to the thenar muscles (op-
ponens pollicis, abductor pollicis brevis, and flexor pollicis bre-
vis) is located near the carpal tunnel ligament; however, our
patient had improved thenar muscle atrophy after proximal
median nerve release, not carpal tunnel release. Pseudo-AIN
syndrome leads to paralysis of the muscles supplied not only by
the AIN but also by the other median branch, because the actu-
al site of compression is located more proximal to the origin of
the AIN'2.
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CONCLUSION

This case showed somewhat atypical PTS symptoms patterns
including a very young patient and combined thenar muscle at-
rophy. In similar cases, early surgical exploration can be consid-
ered if there is convincing evidence of compression lesions
around the median nerve and progressive axonal loss.
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