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Abstract It is not common to encounter arteriovenous malformations (AVMs) during total hip
arthroplasty (THA). We report the present case to draw attention to the possibility of an
AVM during the direct anterior approach (DAA) for THA, which, if not borne in mind, may
lead to the myriad of complications related to excessive bleeding. An 81-year-old female
presented to the emergency department with a left femoral neck fracture. She elected to
undergo a THA via the DAA. Abnormal appearing blood vessels were present near the
ascending circumflex branches, which provided difficulty in achieving hemostasis. Exces-
siveblood losswasnoted, and thepatient receivedoneunit of packed redbloodcells during
the operation. Hemoglobin and hematocrit dropped in the days following surgery,
requiring several additional transfusions of blood products. When the patient complained
of progressive left leg swelling on postoperative day 3, a computed tomography revealed
large hematomas within the left adductors and the left iliopsoas muscle. Active extravasa-
tion was identified arising from a branch of the left profunda femoral artery, as well as an
arteriovenous fistula (AVF) in this area. Bleeding was controlled by selective endovascular
coil embolization. As of current knowledge, this is the first reported intraoperative
discovery of congenital arteriovenous malformation (AVM) with subsequent development
of postoperative arteriovenous fistula and associated symptomatic hematomas in the
setting of THAusing theDAA. Early recognition and intervention of vascularmalformations
is essential in preventing potential limb- or life-threatening surgical complication.
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Introduction

Total hip arthroplasty (THA) is one of the most common and
successful orthopedic procedures performed annually.1

While in most cases bleeding is easily controlled, vascular
abnormalities such as arteriovenous malformations (AVM)
and arteriovenous fistulas (AVF) may lead to difficulty in
achieving hemostasis.2 Although rare, surgeons should be
aware of these vascular malformations, as early recognition
and intervention is critical in preventing limb-threatening
ischemia or life-threatening hemorrhage.3,4 According to
current knowledge, this is the first reported case of primary
THA in an elderly female using a direct anterior approach
(DAA) with intraoperative discovery of a congenital AVM and
subsequent development of a postoperative AVF with asso-
ciated symptomatic hematomas. The case was successfully
managed by selective endovascular coil embolization and
blood transfusions.

Case Report

An 81-year-old female presented to the emergency depart-
ment with severe pain in the left hip following a fall. Radio-
graphs showed femoral neck fracture, and the patient elected
to undergo total hip arthroplasty (►Fig. 1). Of note, therewas
no evidence of vascular abnormalities or compromise in the
left lower extremity. Pulses were present and equal through-
out, and pallor was normal.

A classical anterior approach to the hip was made. After
elevating the rectus muscle, ascending circumflex branches

were identified and coagulated. Abnormal appearing blood
vessels were also present in this area. These vessels provided
difficulty in achieving hemostasis, initially resulting in� 300
to 400mL of blood loss during this process. Hemostasis was
eventually achieved, and the remainder of the THA was
performed uneventfully (►Fig. 2). During the procedure,

Fig. 1 Radiograph of the left hip at presentation showing femoral
neck fracture.

Resumo Não é comum encontrar malformações arteriovenosas (MAV) durante a artroplastia
total do quadril (ATQ). Relatamos o presente caso para chamar a atenção para a
possibilidade de umaMAV durante a abordagem anterior direta (AAD) para ATQ, que se
não for considerada, pode levar a uma miríade de complicações relacionadas ao
sangramento excessivo. Uma mulher de 81 anos foi apresentada ao pronto-socorro
com fratura no pescoço do fêmur esquerdo. Ela optou por se submeter a uma
artroplastia total do quadril (ATQ) através da AAD. Vasos sanguíneos aparentemente
anormais estavam presentes perto dos ramos circunflexos ascendentes, proporcio-
nando dificuldade em alcançar hemostasia. A perda excessiva de sangue foi notada e a
paciente recebeu uma unidade de glóbulos vermelhos embalados durante a operação.
Hemoglobina e hematócrito caíram nos dias seguintes à cirurgia, exigindo várias
transfusões adicionais de produtos sanguíneos. Quando a paciente reclamou de
inchaço progressivo na perna esquerda no terceiro dia pós-operatório, a tomografia
computadorizada revelou hematomas grandes dentro dos adutores esquerdos e do
músculo iliopsoas esquerdo. A extravasão ativa foi identificada a partir de um ramo da
artéria femoral esquerda, bem como de uma fístula arteriovenosa (FAV) nesta área. O
sangramento foi controlado por embolização seletiva da bobina endovascular. A partir
do conhecimento atual, esta é a primeira descoberta intraoperatória relatada de MAC
congênita com desenvolvimento subsequente de FAV pós-operatória e hematomas
sintomáticos associados no cenário de ATQ utilizando a AAD. O reconhecimento
precoce e a intervenção de malformações vasculares são essenciais para prevenir
possíveis complicações cirúrgicas de membros ou de risco de vida.
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the patient received one unit blood. The patient was stable
immediately postoperatively.

Postoperative hemoglobin and hematocrit (H/H) was 8.8
and 26, down from 12.0 and 36 preoperatively. The patient
received a unit of blood on both postoperative day (POD) 2
and POD 3, as H/H continued to drop to a low of 6.5/19. The
patient then began to complain of increasing leg swelling
from her left lower leg to the proximal part of her thigh. A
computed tomography (CT) revealed a large 10 cm hemato-
mawithin the left adductor musculature and another 7.3 cm
hematoma within the left iliopsoas muscle. Ultrasound (US)
of the left lower extremity did not identify a gross thrombus,
limited due to the large amount of swelling. ACT angiography
revealed active extravasation with a large associated left
thigh hematoma predominantly localized in the adductor
compartment.

Following these results, interventional radiology (IR) de-
termined that the active extravasation was arising from a
branch of the left profunda femoral artery. AnAVF in this area
was also identified (►Fig. 3). The bleeding was resolvedwith
successful selective coil embolization (►Fig. 4). The H/H
declined for 2more days, requiring 3 additional transfusions.
Following this, the H/H steadily increased until the patient
was able to maintain hemostasis.

On the 4th day following coil embolization, the patient
reported reduced pain and swelling and continued to
improve until discharge on POD 8.

Discussion

Total hip arthroplasty is widely accepted as a safe and
effective treatment option for improving pain and function-
ality in many patients.1,2 Occurring in<1% of THA proce-
dures, the infrequency of arterial injuries makes it

Fig. 2 Postoperative radiograph showing successful placement of left
total hip arthroplasty.

Fig. 3 Angiography showing active extravasation and arteriovenous
fistula of the left profunda femoral artery.

Fig. 4 Post-coil embolization showing resolution of extravasation and
fistula.
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challenging for surgeons to recognize and properly diagnose
it during the perioperative course.2,5,6

Vascular injuries associated with THA occur due to the
close proximity of the operating field with major blood
vessels of the pelvis and of the lower extremity,3,4 while
being exposed to excessive force by retractors, acetabular
reaming preparations, and hammering.6 This is especially
amplified in a populationwith higher rates of atherosclerosis
and other peripheral vascular diseases.7

Arteriovenous malformation is a vascular anomaly de-
scribed as a congenital network of direct communications
between arterial and venous vessels, while AVF refers to a
similar but acquired lesion, almost exclusively associated
with penetrating trauma such as surgery.3,8 Such vessels
carry high vascular flow rates that can result in excessive
hemorrhage if ruptured.8 These abnormal connections can
easily rupture in the acute phase, presenting with hemor-
rhage and hematoma formation postoperatively.3,8

In the present case, the discovery of unusual appearing
blood vessels in the anteromedial leg combined with the
excessive blood loss and difficulty in achieving hemostasis
were all diagnostic of an underlying AVM. Similar cases of
malignant AVM and AVF around the hip have been described,
but all were discovered years after the primary hip sur-
gery.3,8,9 This is the first reported case of a previously
undiagnosed congenital AVM encountered during primary
THAwith associated development of symptomatic AVF in the
immediate postoperative period.

While theprevalence of vascularmalformations around the
hip joint is poorly documented in the literature, it has been
reported thatoverhalfof soft-tissueAVMsaffect the femoral or
iliacvessels.9 Interestingly, thepresentcaseandtheothercases
referenced in the literature review all involved lesions of the
profunda femoral artery.3,8–10 Although further evidence-
based studies are needed to quantify the true predisposition
of vascular complications in specific vessels, understanding
which vessels are at greater risk for malformation can aid
surgeons in establishing a superior surgical approach with a
reduced risk of bleeding complications.

Regardless of the vessels involved, it is important for
physicians to recognize the clinical presentation of bleeding
in the perioperative arena. Symptoms of active bleeding
include localized pain, pulsatile swelling, and development
of hemodynamic instability.2,4 Although hemostasis may be
achieved intraoperatively, a postoperative IR consultation is
recommended for all suspected AVM encounters to ensure a
thorough resolution of the lesion.

While open surgical intervention can allow direct visuali-
zation, it may result in further damage to the vascular
lesion.7 More recently, there has been a growing trend
toward endovascular management of similar cases via trans-
catheter embolization.4,7 These minimally invasive proce-
dures are highly effective for treating THA arterial
complications, and they have been shown to produce equiv-

alent outcomes without exposing patients to the additional
risks of surgery.2,5

Although rare, vascular anomalies such as AVM or AVF can
cause serious complications during the perioperative course
of THA. This is the first reported case of primary THA using a
DAA with intraoperative discovery of a congenital AVM and
subsequent development of an AVF with associated hemato-
mas in the immediate postoperative period, successfully
managed endovascularly by selective coil embolization.
Awareness of these vascular malformations and current
treatment strategies are critical in preventing severe
hemorrhage.
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