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INTRODUCTION:  Vascular  malformation  can  present  as nerve  compression  syndrome  in  middle  age  due
to  slow  lesion  growth,  after  first  appearing  in  childhood.  In  a case  of  vascular  malformation  involv-
ing  the  peripheral  nerve,  surgical  resection  may  cause  uncontrollable  hemorrhage  and  further  nerve
compression.  Therefore,  a more  conservative  approach  is  needed  in  such  cases.
CASE PRESENTATION:  A  48-year-old  woman  complained  of  pain  and  paresthesia  of  the  fingers,  and  was
diagnosed  with  a  large  vascular  malformation  expanding  from  the proximal  forearm  to  the  palm  on  MRI.
Because  of  the  size  of  the lesion  and  involvement  of  soft tissue,  resection  had  a  risk  of major  hemorrhage
and  incomplete  removal.  Thus,  carpal  tunnel  release  was  performed  as a less  invasive  procedure,  and
was  effective  for reducing  pain  while  avoiding  the  risks  associated  with  resection.
DISCUSSION:  Our case  indicates  that  a vascular  lesion  is  a possible  cause  of nerve  compression  in  the
carpal  tunnel.  Finger  numbness  and  pain  were  caused  by this  nerve  compression,  but  the  lesion itself

was  not  painful.  The  median  nerve  was  separate  from  the  venous  structure,  and  the case  was  diagnosed
as  an  extraneural  type.
CONCLUSION:  Symptoms  that develop  in  middle  age  due  to  an extraneural  vascular  malformation  in  the
carpal tunnel  can  be  treated  successfully  using  carpal  tunnel  release,  instead  of more  invasive  resection
of  the  lesion.

©  2020  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

Vascular malformation may  occur in any part of the body and
s difficult to diagnose and treat, especially if the condition causes
eripheral nerve compression [1]. In carpal tunnel syndrome, the
edian nerve is compressed, causing pain and numbness in the

and. This syndrome is usually idiopathic, but a certain etiology
s present in some patients. A space occupying lesion is included
mong the causes, but this is relatively rare [2].

Here, we report a case in which vascular malformation present-
ng as median nerve neuropathy was diagnosed in middle age due
o slow growth of the lesion. Resection had a risk of inadequate
xcision and subsequent persistent expansion, whereas carpal tun-
el release had the advantage of improving the symptoms without
ffecting the lesion, as well as being a less invasive procedure. This
ase is reported in line with SCARE criteria [3].
∗ Corresponding author.
E-mail addresses: morisaki@koto.kpu-m.ac.jp (S. Morisaki),

uchi-kf@koto.kpu-m.ac.jp (S. Tsuchida), roda@koto.kpu-m.ac.jp (R. Oda),
jwr@koto.kpu-m.ac.jp (H. Fujiwara).

ttps://doi.org/10.1016/j.ijscr.2020.04.089
210-2612/© 2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Grou
rg/licenses/by/4.0/).
le under  the CC  BY  license  (http://creativecommons.org/licenses/by/4.0/).

2. Case presentation

The patient was a 48-year-old woman  who  had occasionally felt
pain and swelling in her left forearm since childhood, but she had
not visited a clinic because the pain resolved naturally. She had
no medication history or surgical history, and no relevant family
history. She had felt increasing pain and numbness in her left finger
for about 1 month, and she was referred to our hospital after the
pain increased further.

Her forearm were broadly distended (Fig. 1) and the circumfer-
ence of the left wrist was  1.2 cm longer than that of the right wrist.
Grip strength was  reduced by 11.4 kg on the left. Pain in the dor-
siflexion of the wrist joint was  noted, and the patient complained
of numbness in the fingers. Electromyography showed a decreased
amplitude of motor nerve conduction of the median nerve com-
pared to the healthy side, but there was no delay in latency. Sensory
nerve conduction velocity was undetectable on the affected side in
the median nerve. The visual analogue scale for pain was  30/100.

Imaging findings showed no abnormalities on plain X-rays. MRI
revealed hyperintensity on T2-weighted imaging and suggested

that the vein had expanded from the proximal forearm to the palm
(Fig. 2). The size of the lesion was 16 × 2.2 × 3.3 cm. The median
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ig. 1. Macroscopic view of the left hand showing swelling of the volar aspects of
he  forearm and hand.

erve was compressed by the vascular malformation invading the
arpal tunnel.

Pregabalin was given for pain, but there was no improvement.
esection of the vascular malformation was considered to be inva-
ive and to have a risk of incomplete resection. Therefore, carpal
unnel release was performed as an alternative treatment. A skin
ncision was made from the distal forearm to the palm, and the
exor retinaculum was opened. The veins were present on the
lnar side of the median nerve (Fig. 3) and were not touched dur-

ng the procedure to avoid damage. Postoperatively, pain gradually
iminished. One year after the operation, numbness of the finger
isappeared and the patient was able to return to work. She has
ad no recurrence of symptoms due to the vascular malformation
o date.

. Discussion

This case shows that vascular malformation can present as
 nerve compression syndrome in middle age, after appearing
n childhood. A less invasive operative treatment of carpal tun-
el release was effective for reducing pain. Vascular anomalies
re divided into malformations and tumors such as hemangioma,
hich both occur in infancy and childhood. Hemangiomas dis-

lay rapid early growth, and resection may  be the only treatment
hat can control growth [1]. Several reports of hemangioma of
he median nerve have shown successful removal [4–8]. In con-
rast, vascular malformations tend to grow slowly and may  involve
ocal tissue and cause morbidity in adult age. A more conservative

pproach is required for treatment of these lesions [1].

The presence of a tumor or a tumor-like lesion should be consid-
red as a possible, but rare, cause of nerve compression syndrome.

 review of 541 cases of nerve compression syndrome found only

ig. 2. MRI  showing expansion of the venous malformation in the carpal tunnel, resultin
t  the level of the bar in the left image.
Fig. 3. Intraoperative photograph taken with the carpal tunnel held open. showing
the  swollen vein (arrowhead) compressing the median nerve (arrow).

three caused by vascular tumors, including a case with an intraneu-
ral invasive vascular tumor that could not be removed, resulting in
unchanged paresthesia [9]. In a review of 128 cases of carpal tun-
nel syndrome, seven had space-occupying lesions, including occult
ganglions, but none had vascular tumors [2].

In our case, finger numbness and pain were caused by median
nerve compression at the carpal tunnel. The lesion itself was  not
painful. MRI  showed relatively large expansion of the lesion from
the proximal forearm to the palm through the carpal tunnel. In
the carpal tunnel, the median nerve was  separate from the venous
structure, and the condition was  diagnosed as an extraneural type.
Resection of the lesion may  have resulted in incomplete excision
with subsequent persistent expansion and uncontrollable hemor-
rhage. Therefore, we performed carpal tunnel release, which is less
invasive and does not have these risks, and this procedure improved
the symptoms. The lesion remained untouched, and long-term
follow-up will be important to evaluate the need for additional

interventions if there is further expansion.

The symptoms of an intraneural vascular malformation may  not
be improved by carpal tunnel release. Furthermore, surgical exci-

g in compression of the median nerve (arrow). Left, sagittal view; right, axial view
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ion may  be most effective when the lesion is limited to the hand
nd upper extremity. Conservative treatment such as sclerotherapy
nd embolization can also be considered if surgery is inadequate,
ut these procedures also have a risk of nerve injury or ischemia
ecause of the agent and blood loss [1].

. Conclusion

In this case, vascular malformation in middle age presented as
ain due to expansion of the lesion from the proximal forearm to the
alm through the carpal tunnel. Less invasive treatment of carpal
unnel release was effective for reducing pain, as an alternative to
esection of the lesion.
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