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Summary: Hematoma-induced vasospasm is a significant factor that can com-
promise the success of flap reconstructive surgery. Despite advances in microsur-
gical techniques and knowledge, vasospasm remains a direct cause of flap loss.
Hematoma-induced vasospasm occurs due to the presence of blood breakdown
products, which can lead to arterial constriction and reduced blood flow to the
transplanted tissue. A 77-year-old man with a history of coronary angina developed
soft tissue sarcoma on the right groin. Postoperative hematoma-induced vasospasm
occurred subsequent to the reconstruction using a pedicled anterolateral thigh flap
for the defect after wide resection. The hematoma was evacuated, and blood flow
to the flap was restored with topical application of warm saline and vasodilators.
Postoperative administration of intravenous alprostadil was used to counteract the
vasospasm, and the flap completely survived without any problems with blood flow.
It is important to recognize the triggers of vasospasm, such as hematomas, which
may occur intra- or postoperatively, and to take appropriate measures to prevent or
treat them. Treatment of vasospasm includes the intraoperative topical application
of warm saline or vasodilators and the administration of intravenous alprostadil or
4% lidocaine postoperatively. Nevertheless, in the case of hematoma-induced vaso-
spasm, it is important to remove the hematoma. (Plast Reconstr Surg Glob Open 2023;
11:¢5271; doi: 10.1097/GOX.0000000000005271; Published online 13 September 2023.)

lap reconstruction has become essential in the treat-

ment of tissue defects caused by trauma or oncological

resection. Despite advances in microsurgical tech-
niques and knowledge, vasospasm remains a direct cause
of flap loss."! Vasospasm is an abnormal vasoconstriction
that compromises hemoperfusion of the transplanted tis-
sue.” Here, we report a case in which reconstruction using a
pedicled anterolateral thigh (ALT) flap for the defect after
sarcoma resection on the right groin resulted in transient
flap ischemia due to hematoma-induced vasospasm.

A 77-year-old man with a history of diabetes mellitus,
dyslipidemia, and coronary angina pectoris, and who
was a current smoker with a 20 x59-year smoking history,
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developed a soft tissue sarcoma on the right groin. He
underwent reconstruction with a pedicled ALT flap
for the defect after wide resection (Fig. 1A). After the
tumor ablation, a 9x 14 cm ALT flap with a preserved dis-
tal part of the vastus lateralis muscle was elevated. The
flap was advanced, rotated 180 degrees, with the base of
pedicle as a pivot point and transferred to the defect.
Three 15 Fr drains were put in place, and the raw sur-
face of the outer caudal side of the flap was covered
with a full-thickness skin graft (Fig. 1B). Intraoperative
indocyanine green (ICG) angiography showed good
perfusion after both the elevation and the inset of the
flap. On postoperative day 1, the periphery of the flap
exhibited mild swelling, bloody exudate was observed,
and the flap showed ischemic findings; the color was
pale, the pinprick test showed no bleeding, and Doppler
ultrasonography revealed an absence of pulsatile sounds.
The wound was opened partially at the bedside, and the
hematoma was drained and washed out with saline; how-
ever, this intervention failed to ameliorate perfusion of
the flap. Salvage surgery was performed immediately to
confirm the pedicle of the flap and the point of bleeding.
The hematoma was stored in the dead space caudal to
the iliac crest, with oozing from the vastus medialis and
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Fig. 1. Intraoperative view of the reconstructive surgery. A, pedicled ALT flap including one perforator (red circle) was designed after wide

resection. B, After the operation.

Fig. 2. Intraoperative view of salvage surgery. Lateral femoral cir-
cumflex artery (green arrow) was overlaid with hematoma.

vastus lateralis muscle. A small amount of hematoma was
also present around the feeding vessels, but not enough
to compress the pedicle (Fig. 2). There was no kinking
of the pedicle, and it was not in traction. After removal
of the hematoma, the wound was washed with warm
saline, hemostasis was achieved, drainage tubes were
put in place, and the wound was closed. The pinprick
test showed persistent fresh bleeding, and ICG angiog-
raphy showed contrast throughout the flap, confirming
improved blood perfusion in the flap. The vasodilator
alprostadil (0.001 pg/kg/min, 120 pg/day) was adminis-
tered postoperatively to prevent vasospasm, and the flap
completely survived without any problems (Fig. 3).

DISCUSSION

The triggers of vasospasm have been reported in vari-
ous studies, but many unknown factors make it difficult to
restore the vasospasm when it occurs unexpectedly during
or after surgery. Vasospasm is often observed during sur-
gery involving blood vessels in the extremities,” and cold
stimuli and invasive stimuli such as traction or dissection
of blood vessels are well-known factors that can trigger
vasospasm. When vasospasm occurs during surgery, the
vessel should be immersed in warm saline, and vasodila-
tors,' such as phosphodiesterase inhibitors (papaverine,

L

Fig. 3. Postoperative view at 3 months after the surgery.

pentoxifylline, and amrinone), local anesthetics (lido-
caine), and calcium channel blockers should be used.’
Surgeons have reported technical issues as the most likely
cause of 62% of vasospasms during surgery.” However,
chemical pathways by hematoma can also induce vaso-
spasm. Blood degradation products have been reported
to be involved in the development of vasospasm after
subarachnoid hemorrhage through direct and indirect
pathways.® Experimental animal models have shown that
oxyhemoglobin can significantly inhibit the vasorelaxation
response from outside the vessel, leading to vasospasm.’
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Table 1. Postoperative Vasospasm-induced Ischemia after Pedicled Flap Transfer

Blood Degradation Products’

Type Strong Pedicle Tension Pedicle Compression Impact on Pedicle
Cause Short pedicle proximity to moving parts  Tissue swelling, large hematoma Small to moderate hematoma
gravity. Postoperative physical action around the pedicle
Finding Flap ischemia Flap ischemia, significant tissue swelling, Flap ischemia, slight tissue
bloody exudate swelling, bloody exudate
Management Flap repositioning administration of Decompression through flap unfastening. Removal of hematoma around the

vasodilators

Removal of hematoma. Administration of
vasodilators

pedicle. Administration of
vasodilators

Vasospasm has also been induced by peripedicle hema-
toma in a rat flap model.®

It is reported that 65% of respondents have encoun-
tered cases where postoperative arterial vasospasm was
clearly the cause of flap ischemia.” We show the three types
of postoperative vasospasm along with the cause, findings,
and corresponding management strategy for each type
(Table 1). In the present case, there is no evidence of kink-
ing, pulling, or compression of the pedicle. Taking all fac-
tors into account, hematoma-induced vasospasm due to
blood degradation products was considered the most likely
cause of the flap ischemia. Countermeasures for postop-
erative vasospasm include the administration of intrave-
nous alprostadil. It has been reported to increase blood
flow velocity after free flap reconstruction'’ and improve
flap survival ratio in a rat epigastric artery perforator flap
model'" as well as topical lidocaine.'” Postoperative flap
problems related to hematoma should also be considered
when the feeding vessels are physically compressed or
when chemical vasospasm is induced in the feeding ves-
sels. In the case of physical compression, the initial finding
is congestion due to the compression of the veins before
the arteries. On the other hand, chemical vasospasm
causes the arterial constriction, which results in flap isch-
emia. Previous research with an animal model of vaso-
spasm indicated less severe vasospasm under conditions
of pressure stimulation compared with direct exposure to
blood.? In our current study, considering these findings,
we concluded that vasospasm was induced by hematoma,
specifically attributing its cause to the degradation prod-
ucts of blood.

The first step in the treatment of hematoma-induced
vasospasm is to remove the cause of the vasospasm; the
hematomais removed, and the perivascular areais cleaned,
followed by immersion in warm saline solution and topical
application of a vasodilator around the pedicle. In addi-
tion, as soon as ischemia is suspected, vasodilators such as
alprostadil should be administered intravenously. During
the surgery, attention should be paid to vasospasm caused
by hematoma, especially around the feeding vessels, and
to patronizing manipulation of the vessels. To prevent
hematoma formation, it is recommended to insert open
drains around the feeding vessels while ensuring meticu-
lous hemostasis.

In the present case, as a precautionary measure, vaso-
dilators should have been administered before and after
the operation, taking into account preexisting condi-
tions related to vasospasm, such as coronary angina and

atherosclerosis.”” On the other hand, we posit that anti-
coagulants are unnecessary due to their limited efficacy
in preventing intravascular thrombus formation, coupled
with their potential to increase the risk of postoperative
hemorrhage. In flap reconstruction, hematoma-induced
vasospasm should be kept in mind during surgery and
postoperative management.
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