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We present two cases of acute compartment syndrome (ACS) in the donor area of an
anterolateral thigh (ALT) flap, with extensive necrosis of the quadriceps muscle. An
innervated latissimus dorsi (LD) flap was used to cover the defect and restore
functionality of the lower extremity. ACS in the ALT donor area is extraordinarily
uncommon. Its mechanism seems to be multifactorial, being more frequent in young
athletic males and, possibly, in patients with anatomical vascular variations. It is
important to detect it promptly to prevent irreversible muscularischemia. Intense pain
is an alarm sign but might be absent in patients with epidural infusion pumps. We
recommend caution with the use of this analgesia and frequent monitoring of the
donor area during the early postoperative period. The free functional LD muscle flap is
an option to treat full-thickness quadriceps damage, allowing for wound closure, soft-

reconstruction

Introduction

The anterolateral thigh (ALT) flap usually has a low donor site
morbidity." We present two cases of severe acute compart-
ment syndrome (ACS) in its donor area.

Case Reports

Case 1

A 37-year-old woman with a body mass index (BMI) of 32.5
presented with tibial pseudoarthrosis and sequelae of skin
necrosis 1 year after left tibial and fibular fractures. The
fracture focus was debrided, a bone graft was fixed, and the
skin defect was covered with a 21 x 7 cm right fasciocuta-
neous ALT flap based on a myocutaneous perforator with a
5-cm intramuscular course, harvesting and closing the
donor area within 105 minutes. The donor area skin was
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tissue coverage, and restoration of the knee extension movement.

closed primarily under no apparent tension, without closing
the muscle fascia, with a suction drain, and a noncircular
dressing. The patient was taken to the postanesthetic care
unit (PACU) with an epidural analgesia steady infusion
pump.

On postoperative day (POD) 1, the right thigh was under
tension and, after removing the epidural catheter, the patient
complained of intense pain. The wound was opened showing
an edematous quadriceps with grayish-colored fascicles. It
was left open with a vessel-loop shoelace technique, without
further pain but no muscle improvement. On POD4, full-
thickness necrosis of the quadriceps was debrided in the
operating room (OR) to the periosteal plane of the femur,
leaving a 15-cm-long defect (~Fig. 1).

At postoperative month (POM) 1, a musculocutaneous
latissimus dorsi (LD) flap was used to cover the quadriceps
defect. Anastomoses were performed end to side to the
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Fig. 1 Thigh defect at the third postoperative week.

femoral artery and end to end to the saphenous vein. The
thoracodorsal nerve was anastomosed to a branch for the
rectus femoris muscle (~Fig. 2).

At POM 10, an electromyogram (EMG) showed motor unit
potentials in the LD flap. At POM 14, she was able to contract
the LD flap extending her knee 45 degrees. She is now able to
walk progressively and climb stairs without the aid of a
crutch (~Fig. 3).

Case 2

A 24-year-old man presented with necrosis of a part of the
left sole and toes, Lisfranc and Chopart fracture-disloca-
tions, and multiple phalanx fractures, after a crush injury
with a forklift. After amputation of the toes and necrotic
tissue debridement, the defect was covered with a contra-
lateral 9 x 18 cm ALT free flap based on a myocutaneous
perforator, harvesting and closing the donor area within
55 minutes. His thigh girth measured 40cm. The donor
area skin was closed primarily under slight tension,
without closing the muscle fascia, without a suction drain,
and a noncircular dressing. The patient was taken to the
PACU with an epidural analgesia steady infusion pump. On
POD1, the right lower extremity was edematous and cold
with no peripheral pulses. The ALT donor area wound was

i

Fig. 2 Immediate postoperative result after reconstruction with a
free functional latissimus dorsi flap.

Fig. 3 Results at postoperative month 14. The patient is able to
extend her knee 45 degrees, and walk and climb stairs without the aid
of a crutch.

opened, and pressure was taken from all lower limb
compartments (30mm Hg in the internal thigh and
43, 40, and 30mm Hg in the anterior, external, and
posterior leg compartments, respectively). Fasciotomies
of the internal thigh and all leg compartments were
performed, and a wound VAC was applied. There was
full-thickness necrosis of the quadriceps, gracilis, pero-
neus brevis and longus, and tibialis anterior muscles
(=Fig. 4, 5, 6 and 7). Wound VAC reservoir changes were
required twice a day during the first week, and four times
a day the next 2 weeks due to extensive edema. On POD21,
an EMG showed injury of the femoral nerve and sciatic
nerve, denervation of their corresponding muscles, and

Fig. 4 Postoperative day 1 after opening the thigh wound with
intense edema and damage to the quadriceps muscle.
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Fig. 5 Thigh defect after debridement at postoperative week 1.

sensory loss in all the sciatic territory. On POD22, fasciot-
omies were closed after partial resection of the tibialis
anterior, gracilis, and peroneus muscles (=Fig. 5). On
POD27, the femoral defect was covered with an LD flap
with end-to-end anastomoses to epigastric vessels, but it
was lost due to an artery thrombus. A contralateral LD flap
was raised and anastomosed end to side to the femoral
artery and end to end to a femoral vein satellite branch.
The thoracodorsal nerve was anastomosed to a branch of
the femoral nerve (~Fig. 6). The patient underwent neu-
rolysis of the tibial and common fibular nerves due to
neuropathic pain at POM6. At POM18, he was able to walk
without crutches or braces. LD flap contraction allowed for
knee stability but not for extension. EMG showed recovery
of plantar sensation and partial recovery of the sciatic and
femoral nerves.
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Fig. 6 Thigh defect at postoperative week 2.
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Fig. 7 Thigh defect after third debridement at postoperative week 3,
with full-thickness necrosis of the quadriceps, gracilis, peroneus

brevis, and longus and tibialis anterior muscles. The blue star corre-
sponds to the femur and remnants of the vastus intermedius over it.

Discussion

ACS occurs when tissue pressure increases within a closed
space, exceeding the capillary perfusion pressure.2 Extrinsic
cause factors include wide flaps, poor skin laxity, thick
subcutaneous fat, and tight circumferential dressings. Intrin-
sic factors include hematomas, postoperative swelling, mus-
cle volume, and tone.”™

The widths of our ALT flap skin paddles were 7 and 9 cm,
and the donor area was closed primarily without excessive
tension, not closing the fasciotomy. These widths usually do
not require skin grafts for closure. However, based on our
experience we now recommend a low threshold for closing
donor sites with a split-thickness skin graft when the wound
tension is high, irrespective of the width of the flap. This is
particularly important in obese patients, who have a thicker
subcutaneous fat, and in the younger, athletic patients, who
have an increased risk of ACS, possibly due to their increased
muscle volume and tone,? and skin firmness.>-® Skin grafts
placed over bare muscle in the thigh do not cause any
functional deficit, while failure to place skin grafts when
required may lead to functional complications, as in our two
patients. Furthermore, often this graft can safely be resected
after the period of edema has passed to improve the cosm-
esis.” None of our patients had coagulation disorders, hema-
tomas, or circumferential dressings. Only one of our patients
was obese.

Significant swelling may develop when flap elevation
without pedicle division is completed hours before the inset,
or with long ischemic times (above 2 hours) with pneumatic
tourniquets.” Postoperative swelling may also increase in
complex vascular pedicle intramuscular dissections, or if
there is muscle ischemia, thrombosis, or venous obstruc-
tion.2~*#® However, both flaps were harvested and closed
completed promptly, with no pneumatic tourniquets, and
immediately inset into the defects.

Pain, usually the earliest sign of ACS, was absent because
of the use of epidural pump analgesia, delaying our patients’
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diagnosis. Thus, we stopped using postoperative epidural
analgesia and performed the first dressing change of the
donor site on POD1. Our other postoperative protocol
includes initial bed rest with elevation of the leg, prophylac-
tic heparin and 100 mg aspirin, in vivo optical spectroscopy
monitoring of the flap, and daily donor area dressing
changes. Other preventive methods could include incisional
negative pressure dressings, but they should not be a substi-
tute for skin grafting.

Partial necrosis of the rectus femoris muscle has been
described only twice after ALT harvest, possibly associated
with vascular anatomic variations in which the ALT pedicle is
the dominant pedicle of the rectus femoris muscle."® How-
ever, we always maintain and verify the viability of the rectus
femoris after raising an ALT flap and dissect the pedicle distal
to the rectus femoris pedicle.

ACSinthe donorareaofanALT flap has been documented in
the literature in only four other cases.>>'° Similarly to them,
the causes of ACS were probably multifactorial. Our hypothesis
is that, despite resecting the deep fascia with the flap, the tight
closure of the overlying skin created an additional constricting
layer around the muscle compartment. Postoperative swelling
from the dissection of intramuscular perforators led to in-
creased intracompartmental pressure. The use of epidural
analgesia masked the pain, and the increased intracompart-
mental pressure resulted in muscle ischemia, which in turn
increased capillary permeability and intramuscular edema,
creating a vicious cycle leading to ACS.

Free functional myocutaneous LD flaps anastomosed to a
branch of the femoral nerve were used in both patients,
achieving wound and soft tissue closure, and restoration of
quadriceps femoris joint movement.'! The LD is the largest
available strap muscle for transfer with suitable fiber length
for the required range of contraction,'® necessary viable
bulk, a suitable range of motion, and adaptable shape for
the recipient area.'' Its motor innervation comes from a
single motor (thoracodorsal) nerve traveling with the vascu-
lar (subscapular) pedicle with a length that facilitates ten-
sion-free microanastomoses.'>
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