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INTRODUCTION 

Malignant peripheral nerve sheath tumor (MPNST) is a very 
rare type of sarcoma associated with neurofibromatosis type 1 
(NF1) or exposure to radiation [1,2]. Multidisciplinary treat-
ment with chemotherapy, radiotherapy, and limb-salvage sur-
gery is required for MPNST. Forearm reconstruction after sar-
coma resection requires soft tissue coverage and functional re-
covery. Anterolateral thigh (ALT) free flaps have gained popu-
larity due to their versatility and convenience [3]. We report this 
case as a demonstration that simultaneous reconstruction of the 
forearm extensor compartment tendon, soft tissue, and skin is a 
viable option. The patient described in this study provided writ-
ten informed consent for this publication.

CASE

A 44-year-old male patient, who had twice suffered from recur-
rent sarcoma of the right forearm, presented to Hanyang Uni-
versity Medical Center with a large mass that had two aspects, 
measuring 9 × 6 cm and 7 × 5 cm, on the dorsal aspect of the 
right forearm (Fig. 1). The patient was otherwise healthy, had 
no family history of neurofibroma, and had not been exposed to 
radiation. Excision and primary closure had been performed 
previously, and medical records only reported the tumor to be a 
sarcoma, with no indication of the subtype. The patient only 
complained of mild tingling sensations and did not complain of 
any discomfort during supination, pronation, or wrist exten-
sion/flexion. Positron emission tomography-computed tomog-
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raphy revealed a hypermetabolic soft tissue mass in the right 
forearm muscle layer, suggesting malignancy. Magnetic reso-
nance imaging showed a fusiform, well-circumscribed, well-en-
hanced non-homogenous soft tissue mass in the right forearm 
with invasion of the extensor carpi radialis muscle and extensor 
digitorum muscle (T2bN0M0). The extensor compartment 
muscles (EDM, EDC, EIP, EPB, EPL, ECRB, ECRL, APL) and 
invaded radial bone were resected along with the mass. A preop-
eratively planned tendon transfer was performed (Fig. 1). The 
pronator teres was transferred to the extensor carpi radialis bre-
vis to prevent wrist drop. Transfers of the flexor carpi radialis to 
the extensor digitorum communis, third flexor digitorum super-
ficialis to the extensor pollicis longus, and fourth flexor digito-
rum superficialis to the abductor pollicis longus and extensor 
pollicis brevis were performed. The skin defect was covered us-

ing a 24 × 8 cm left ALT perforator free flap (Fig. 2). The de-
scending branch of the lateral circumflex femoral artery was 
anastomosed end-to-side with the radial artery. Two perforators 
from the vena comitans of the lateral circumflex femoral artery 
descending branch were anastomosed end-to-end with the ce-
phalic vein and vena comitans. The sharp edges of the remnant 
radius were burred to prevent internal injury. The resected mass 
was confirmed to be a MPNST. Histologic findings revealed 
spindle cells with irregular contours, marked mitotic activity (30 
per high-power field) and entrapped nerve fibers (Fig. 3). The 
patient was discharged after 18 days without any wound com-
plications or hindered mobility. The arm was immobilized with 
a conventional long arm splint, and active flexion and extension 
exercises were started 4 weeks postoperatively. The patient re-
turned to normal activity with full fist motion, pinch of the 

An anterolateral thigh perforator flap was planned for coverage of 
the predicted skin defect. 

Fig. 1. Preoperative design of resection and tendon transfer

Pathologic imgaging of the resected tumor reveals spindle cells 
with irregular contours, marked mitotic activity (30 per high-power 
field), and entrapped nerve fibers (×100 magnification with he-
matoxylin and eosin stain).

Fig. 3. Pathologic imaging of resected tumor

An anterolateral thigh perforator flap measuring 24×8 cm was 
used for skin coverage.

Fig. 2. Immediate postoperatve photograph 

Pinching with the thumb and little finger could be performed. 
Thumb abduction was preserved (35°). 

Fig. 4. Pinching motion at postoperative 22 months 
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thumb and little finger, wrist extension of 65°, thumb metacar-
pophalangeal joint extension of 10°, and radial abduction of the 
thumb of 45°, in 22 months (Figs. 4-8). The American Society 
for Surgery of the Hand suggests that the normal range of mo-
tion is 70° for wrist extension, 10° for thumb metacarpophalan-
geal joint extension, and 60° for radial abduction of the thumb. 

DISCUSSION

MPNST is either associated with NF1 or occurs spontaneously. 
Fifty percent of MPNST patients have NF1, and 10% have a 
history of radiation exposure [4]. The symptoms of MPNST 
are non-specific, other than nerve-related symptoms caused by 
tumor compression or infiltration. Patients present with mild 
pain, dysesthesia, or an asymptomatic mass [5]. Diagnosis can 
be delayed, which may be related to the poor prognosis. Distant 

metastasis is an important factor to consider, as the 5-year sur-
vival of MPNST patients with distant metastasis has been re-
ported to be as low as 18%, while those without distant metasta-
sis show a 5-year survival rate of 74%. Fifty percent of MPNST 
patients suffer lung metastasis. Other common distant metasta-
sis sites are the bones, mediastinum, brain, and liver [5].

MPNST is diagnosed based on pathologic reports, as there are 
no pathognomic molecular or immunohistochemistry studies 
[6]. Similar pathologic features are shown by several types of tu-
mors, such as monophasic fibrotic synovial cell sarcoma, benign 
neurofibroma, malignant melanoma, dermatofibrosarcoma 
protuberans, ganglial neuroblastoma, synovial cell sarcoma, li-
posarcoma, leiomyosarcoma/non-Hodgkin lymphoma/malig-
nant histiocytoma, leiomyosarcoma, and spindle cell myxoid 
pleomorphic sarcoma [4].

The poor prognosis, difficult diagnosis, and lack of a unified 

A full fist was made performed with full flexion of all five fingers. Wrist extension up to 65° was performed. 

Fig. 5. Fist motion at postoperative 22 months Fig. 7. Wrist extension at postoperative 22 months 

Thumb metacarpophalageal joint hyperextension was preserved 
(10°). All five fingers were extended. Radial abduction of the thumb (up to 45°) was performed. 

Fig. 6. Thumb hyperextension at postoperative 22 months Fig. 8. Radial abduction of thumb at postoperative 22 
months 
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protocol due to the extremely low incidence of MPNST are 
troublesome. Extensive history-taking and imaging studies to 
assess the presence of distant metastasis are crucial [4,5].

MPNST has a predilection for the extremities, whereas the 
head and trunk regions are much less frequently affected. While 
the prognosis of MPNST in the forearm has not been reported, 
sarcoma of the forearm tends to have a worse prognosis than 
similarly sized tumors in other anatomical locations, which 
leads to a tendency for wider resection [7]. Forearm reconstruc-
tion is challenging due to its unique anatomical structures. 
Hence, amputation of the affected limb has been the treatment 
of choice in the past [3].

Recent 5-year survival rates approaching 80% demand recon-
struction techniques that are both aesthetically and functionally 
successful [8,9]. Limb-preserving operations showed no signifi-
cant differences compared with amputation in terms of overall 
survival and disease-free interval [10]. Surgical outcomes need 
to be assessed both in terms of their oncological results and 
based on a consideration of the functional outcomes. An appre-
ciation for the etiology and socioeconomic implications of up-
per extremity wounds is crucial for a successful outcome [11].

Soft-tissue coverage of defects affecting the hand, wrist, and el-
bow can be accomplished using skin grafts, local flaps, regional 
or distant pedicled flaps, and free flaps [12]. Resection of soft 
tissue sarcoma in the extremities frequently results in large com-
plex soft tissue defects for which simple skin grafting or primary 
wound closure is impossible. Surgical margins should not be 
compromised to maintain function. ALT free flaps were first in-
troduced by Song et al. [13] in 1984, and are advantageous for 
covering skin and soft-tissue defects due to their long vascular 
pedicle and abundant soft tissue volume. Two teams can work 
simultaneously in cases of a donor site on the upper extremity. 
One team can resect the tumor, while the other team harvests 
the flap [3]. Fasciocutaneous flaps provide adequate soft tissue 
coverage, a good contour, multiple possible orientations for flap 
inset, and a potential gliding surface for tendons [11].

The importance of upper extremity function contrasts with 
the scarcity of clinical reports of combined tendon transfers and 
free flap coverage. A critical issue is the timing of functional res-
toration. Simultaneous functional reconstruction and soft tissue 
coverage require fewer operations, with greater recovered range 
of motion and faster return to work [14]. Immediate functional 
restoration minimizes undesired changes of anatomic struc-
tures. Secondary functional reconstruction is accompanied by 
fibrotic changes and delayed wound healing, and it must be kept 
in mind that soft tissue sarcoma may require radiotherapy [15].

MPNST is a very rare type of tumor, especially in the extremi-
ties. There is no consensus in terms of operative criteria. 

MPNST patients are burdened by both the malignancy as well 
as the resultant devastating impairment in their quality of life. 
With our simultaneous reconstruction method using an ALT 
free flap, the tumor itself can be optimally resected with no fear 
of extensive soft tissue damage that would prevent successful re-
construction and retention of function. To our knowledge, this 
is the first report describing reconstruction of the extensor com-
partment of the forearm with coverage using an ALT free flap 
after resection of an MPNST.
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