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Abstract

Objective: This study was performed to analyze the clinical, radiographic, and pathological features
of hand angioleiomyoma causing nerve compression and assess the outcomes of surgical excision.
Methods: This case series included three men and one woman (mean age, 53.3 years; range,
49-56 years). The patients’ chief complaint was numbness of the fingers. The patients’ medical
histories were reviewed, and the diagnosis of angioleiomyoma with nerve compression was
confirmed by means of imaging examination and pathological analysis.

Results: Three tumors occurred in the palm and one in the finger, and the average maximum
tumor diameter was 1.8 cm (range, 0.8—2.6 cm). Preoperative magnetic resonance imaging dem-
onstrated well-defined masses with isointense signals on T| sequences, hyperintense signals on
T2 sequences, and strong heterogeneous enhancement after injection of contrast material. All
tumors were located near nerves, leading to nerve compression. The diagnosis of angioleio-
myoma was confirmed by postoperative pathology. Finger sensation recovered and no recur-
rence was found during an average follow-up of 37 months (range, 25-59 months).
Conclusions: Angioleiomyoma should be considered among the differential diagnoses of hand
tumors and timely resection should be performed, particularly if the mass is causing numbness
and/or pain with positive Tinel’s sign and/or tenderness.
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Angioleiomyoma rarely occurs in the
hand because of the paucity of smooth
muscle in this region. Hachisuga et al.’
reported 562 cases of angioleiomyoma in
1984; among these tumors, 89% occurred
in the extremities while only 56 cases
occurred in the hand. According to another
study, angioleiomyoma accounted for less
than 1% of all soft tissue tumors within
the upper extremity.® Angioleiomyoma is
considered an uncommon benign lesion
with a long course and has not received ade-
quate clinical attention, leading to missed
diagnosis and misdiagnosis. Most recorded
cases are single case presentations. Thus,
the etiology and pathogenesis of angioleio-
myoma remain unclear. This tumor is often
confused with a giant cell tumor of the
tendon sheath, ganglion cyst, hemangioma,
schwannoma, neurofibroma, and glomus
tumor, which are considered the most
common types of hand tumors.”* ' Only
one reported case of hand angioleiomyoma
included occasional symptoms of nerve
compression.'? No case series of angioleio-
myoma have included this symptom.
However, we encountered four patients
with numbness as their chief complaint.
The present case series describes these four
patients with hand angioleiomyomas,
focusing on their nerve compression symp-
toms, diagnosis, and treatment outcomes.

Methods

We reviewed four cases of angioleiomyoma
involving the palm or finger at the
Department of Orthopedics, The First
Affiliated Hospital, Zhejiang University
from January 2011 to January 2017. Three
of the four patients in this series were male
and one was female, with a mean age of
53.3 years (range, 49—56 years). No patients
had a history of obvious trauma. The
tumors had grown slowly from their initial
detection to surgical treatment, the dura-
tion of which ranged from 6 months to

10 years. The reason that the patients
sought treatment was not the mass but
numbness of the affected side of the
finger. Two patients reported occasional
mild pain. The patients’ basic information,
symptoms and signs, clinical photographs,
and histologic specimens were reviewed.
During the surgical excision, the general
character of the tumors and their relation-
ship to surrounding vessels and nerves were
examined. Hematoxylin- and eosin-stained
slides of all four tumors were reviewed.
This study protocol was approved by the
Medical Ethics Committee of the First
Affiliated Hospital, College of Medicine,
Zhejiang University. All patients provided
written informed consent for publication of
their clinical details and clinical images.

Results

All tumors occurred on the hand; three
were located in the palm near the metacar-
pophalangeal joints, and one was located
in the middle phalanx of the index
finger. Physical examination revealed a sub-
cutancous oval/round mass with a mean
maximum diameter of 1.8 cm (range,
0.8-2.6cm), positive Tinel’s sign, and
impaired finger sensation as verified by a
two-point discrimination test. Laboratory
studies revealed no abnormalities in routine
blood tests, the C-reaction protein level, or
tumor marker levels. Magnetic resonance
imaging (MRI) is the most helpful imaging
modality for determining whether the mass
is intrinsic or extrinsic to the nerve, delin-
eating involvement of adjacent structures,
and determining the malignant nature of
hand tumors.!® Therefore, each of the four
patients underwent preoperative MRI with
a 3.0-T imager (GE Medical Systems,
Milwaukee, WI, USA). Spin-echo T1-weight-
ed images (repetition time/echo time, 600/22)
and T2-weighted images (repetition time/echo
time, 4000/42) were obtained. MRI was also
performed after a rapid bolus injection of



Jin and Lu

0.1 mmol/kg of gadopentetate dimeglumine
(Magnevist; Bayer Schering Pharma, Berlin,
Germany) into the cubital vein. The MRI
findings of the four tumors were highly con-
sistent. MRI demonstrated well-defined
superficial masses that appeared isointense
to the surrounding muscular tissue on Tl1
sequences, appeared hyperintense on T2
sequences, and showed strong heterogeneous
enhancement after injection of contrast mate-
rial. According to the clinical symptoms and
imaging manifestations, mainly the MRI fea-
tures, the patients were initially diagnosed

(@)

with a hemangioma or giant cell tumor of
the tendon sheath; i.c., all of the patients
were misdiagnosed before resection. The
final diagnosis was achieved by postoperative
pathologic examination. During the opera-
tion, all of the tumors in this case series
were found to be adjacent to the neurovascu-
lar bundle, leading to compression of the
palmar digital nerve or unilateral digital
nerve (Figure 1).

The tumor was exposed through a volar
zigzag incision. Mild epineurial scarring
was observed under a surgical microscope

(b) pomn

(d)

Figure |. Intraoperative presentation of the tumors. All tumors appeared well encapsulated and very close
to the palmar digital nerve or digital nerve, pushing it to one side (arrow). (a) The angioleiomyoma in Patient
| compressed digital nerve of the index finger. (b) The angioleiomyoma in Patient 2 compressed the palmar
digital nerve to the index finger. (c) The angioleiomyoma in Patient 3 compressed the palmar digital nerve to
the little finger. (d) The angioleiomyoma in Patient 4 compressed the palmar digital nerve to the ring finger.
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at x 10 magnification (OPMI Vario; Carl
Zeiss Surgical GmbH, Jena, Germany).
After the feeding artery was ligated and
the tumor was marginally excised, the
affected epineurium was released with a
microsurgical technique. The whole process
was performed under the microscope.
Grossly, the excised tumors were smooth,
well-demarcated, whitish or reddish, hem-
orrhagic, elastic masses with a mean diam-
eter of 1.8 cm. Histologically, all were solid
tumors. Pathological analysis revealed
interlacing and spindle-shaped tumor cell
bundles as well as numerous slit-like vascu-
lar channels embedded within a smooth
muscle component. The pathological diag-
nosis was angioleiomyoma. All patients
underwent simple wound closure after
resection. The digits had full range of move-
ment before and after the operation without
signs of ischemia. The patients’ clinical fea-
tures are summarized in Table 1.

All patients were instructed to take
500-pg mecobalamin tablets (Eisai, Tokyo,
Japan) three times a day for 1 to 3 months
postoperatively.  Sensation turned to
normal throughout the digit in all patients
within 6 months as confirmed by a two-
point discrimination test. During the aver-
age follow-up period of 37 months (range,
25-59 months), no patients developed
recurrence or grip strength loss.

Representative case

A 56-year-old man presented with an
approximately 1-year history of a well-
defined mass on the ulnar side of the meta-
carpophalangeal joint of his right index
finger. He reported having experienced no
sensation impairment until 6 months previ-
ously, when the mass had grown to bean-
size. He had experienced numbness of the
index finger during the most recent few
months, which was his chief complaint
and reason for seeking treatment. The
numbness was sometimes accompanied by
mild pain. The patient denied any history of
trauma in the affected region. Physical
examination revealed a subcutaneous,
slightly mobile, soft oval-shaped mass of
about 2.2x 1.5cm in size without skin
changes. It was tender to palpation and
showed positive Tinel’s sign. Sensory
impairment in the ulnar aspect of the
index finger was verified by means of two-
point discrimination. MRI demonstrated a
well-demarcated subcutaneous isointense
mass on T1 sequences, hyperintensity on
T2 sequences with isointense areas in the
mass, and strong heterogeneous enhance-
ment after injection of contrast material
(Figure 2).

The mass was well encapsulated and close
to the palmar digital nerve, pushing it to one
side (Figure 1(b)). Careful separation,

Table 1. Clinical features of four patients with hand angioleiomyoma.

Patient Age, Duration of Tumor  Size, Compressed Preoperative
No. Sex years symptoms Symptoms location c¢m  nerve diagnosis
I F 49 0.5 year Numbness Finger 0.8  Ulnar digital nerve GCTTS
of the index finger
2 M 56 | year Numbness, Palm 2.2 Ulnar palmar digital nerve Hemangioma
mild pain to the index finger
3 M 54 10 years Numbness  Palm 2.6  Ulnar palmar digital nerve GCTTS
to the little finger
4 M 54 2 years Numbness, Palm 1.6 Radial palmar digital nerve Hemangioma

mild pain

to the ring finer

F, female; M, male; GCTTS, giant cell tumor of the tendon sheath.
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(a)

Figure 2. Magnetic resonance imaging manifestations of a representative case (Patient 2). (a) Magnetic
resonance imaging determined a well-demarcated mass isointense to the muscles on T| sequences. (b) The
mass was hyperintense on T2 sequences with isointense areas inside. (c) After injection of contrast material,
strong heterogeneous enhancement was observed inside the mass. (d) In transverse section, the tumor
showed strong heterogeneous enhancement consistent with the coronal section.

resection, and neurolysis were performed
under microscopy. The final pathologic diag-
nosis was consistent with an angioleiomyoma
(sized 2.2 x 1.5 x 1.0cm). The tumor was well
circumscribed and consisted of short spindle-
shaped cells, slit-like vascular channels, and
smooth muscle tissue with neither cytological
atypia nor mitotic activity (Figure 3).
Hemosiderin deposits could be seen in the
mesenchyme. Immunohistological markers
were positive for smooth muscle (smooth
muscle actin and desmin) and vascular
tissue (CD31, CD34, and F8-R-Ag).

During the 2-year follow-up, no recur-
rence or loss of grip strength occurred,
and sensation turned to normal throughout
the index digit as confirmed by a two-point
discrimination test.

Discussion

Angioleiomyomas may occur throughout the
body, including the uterus, esophagus, gastro-
intestinal stroma, lung pleura, and extremi-
ties.”!*1® They are classified into three
subtypes: solid, venous, and cavernous.’
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Figure 3. Pathological features of a representative case (Patient 2). (a) Microscopic examination revealed a
diagnosis of angioleiomyoma, showing short spindle-shaped cells, slit-like vascular channels, and smooth

muscle cells in the tumor (hematoxylin and eosin staining; magnification, x 100). (b) The smooth muscle cells
and walls of the vessels blended together without cytological atypia and mitotic activity (hematoxylin and

eosin staining; magnification, x200).

Angioleiomyomas usually present as solitary,
painful, and superficial masses that are most
common in the lower limbs with a propensity
to occur in middle-aged women.>'*!” Butler
et al.'® published the first case of angioleio-
myoma of the hand in 1960. All four cases of
angioleiomyoma in the present report were
located on the hand and characterized not
by pain but by symptoms of nerve compres-
sion and positive Tinel’s sign, and they
occurred in three men and only one woman.
As a rare hand tumor, angioleiomyoma has
not been systematically found to be charac-
terized by nerve entrapment; it is considered
to be a soft, noninvasive mass. However,
symptoms of nerve compression were the
chief complaint in the present case series.
Because the tumor progresses slowly, patients
sometimes ignore the mass until numbness
develops and gradually worsens.

The etiological factors and mechanism of
angioleiomyomas remain unclear. Mechanical
factors such as minor trauma, venous stasis,
hormonal changes (particularly estrogen), and
primary hamartoma or hemangioma changes
have been proposed as -etiological fac-
tors.”31°2! In the present study, local ische-
mia, nerve compression, and periosteal
stimulus caused by the aggravated mass final-
ly resulted in pain' and numbness.

Angioleiomyomas are benign tumors
with slow progression, and they are

commonly overlooked. However, some pre-
vious reports have described angioleiomyo-
mas that involved arteries,”%>>?* limited the
extension of the interphalangeal joints,'
recurred,”* and underwent malignant trans-
formation.”?**  Some angioleiomyomas
may grow to be huge and develop calcifica-
tion, hemorrhage, hyalinization, or myxoid
degeneration.”!*26-27

Clinically, it is difficult to differentiate an
angioleiomyoma from other subcutaneous
lesions of the hand. There are no distinctive
symptoms or signs except for pain and/or
tenderness, and lesions in the hand are less
commonly painful than lesions in the lower
limb."”2"?® Ultrasound and MRI are the
main examination methods of hand
tumors. The diagnosis of a ganglion cyst
can be excluded based on the characteristic
MRI features. Glomus tumors usually
occur distal to the distal interphalangeal
joint and can be discriminated from angio-
leiomyomas. Radiological findings of
angioleiomyomas are compatible with
those of a localized form of giant cell
tumors of the tendon sheath and hemangio-
mas. However, these lesions have no specific
neurologic presentations. We suggest that an
angioleiomyoma should be considered when
a mass causes neurologic symptoms. An
angioleiomyoma may be misdiagnosed as a
neuroma or a benign neoplasm of the
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peripheral nerves such as a schwannoma,
neurofibroma, perineurioma, or ganglio-
neuroma.”’ Moreover, malignant peripheral
nerve sheath tumors are uncommon but dev-
astating.”® They may lead to a local mass
effect, infiltration of surrounding tissues, or
direct nerve invasion.’' Particularly close
attention should be paid to the differentia-
tion of intraneural tumors, which are apt
to cause nerve compression syndromes
as shown in our previous research.’>*?
Definitive distinction between angioleiomyo-
mas and peripheral nerve tumors requires
pathological examination. The final treat-
ment is directed toward symptomatic con-
trol. Notably, micromanipulation of such
tumors can be very difficult. We performed
the whole process under a surgical micro-
scope to separate the tumor and protect
the nerve as much as possible.

To conclude, angioleiomyoma of the
hand with nerve compression should not
be ignored despite it being a rare condi-
tion. It may appear in various locations
and can cause disturbing symptoms. We
recommend that an angioleiomyoma be
considered among the differential diagno-
ses of hand tumors and that treatment be
performed in a timely manner, particularly
if the mass has caused numbness and/or
pain with positive Tinel’s sign and/or
tenderness.
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