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Abstract

Acute compartment syndrome (ACS) of the thigh fo-
llowing primary total hip arthroplasty (THA) is a highly
uncommon complication and has not yet been reported
before with regards to the anterior approach through
the anterior supine interval. We present a case of a
69-year-old male patient with a history of stroke, who
developed ACS of the thigh after elective THA while using
therapeutic low molecular weight heparin as bridging for
regular oral anticoagulation. ACS pathogenesis, diagnostic
tools, treatment and relevant literature are discussed.
The patient’s ACS was recognized in time and treated by
operative decompression with fasciotomy of the anterior
compartment. Follow-up did not show any neurological
deficit or soft-tissue damage.

Key words: Orthopedics; Total hip arthroplasty; Anterior
supine intermuscular approach; Acute compartment
syndrome; Anticoagulation therapy

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Acute compartment syndrome of the thigh is an
uncommon complication following total hip arthroplasty,
which has not yet been reported after hip replacement
by anterior approach through the anterior supine
interval. Global increase in venous thromboembolism
chemoprophylaxis may lead to an increase in incidence
of postoperative bleeding and with this an increase in
acute compartment syndrome of the thigh following
primary total hip arthroplasty. Onset of severe pain of the
upper leg postoperatively should warrant a high index
of suspicion of this condition. Diagnostic tools such as
ultrasound, computed tomography or intra-compartmental
pressure measurements can be useful but should not lead
to any delay of treatment.
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INTRODUCTION

Acute compartment syndrome (ACS) is a known
complication often following trauma such as fractures
or crush injuries. However, ACS of the thigh is an
uncommon complication, which has not been reported
before after hip replacement by anterior approach
through the anterior supine interval. Known causes for
ACS of the thigh include femoral fractures, acetabular
or proximal femur surgery, tourniquet application and
extensive deep vein thrombosis!™™, With the current
trend of more oral anticoagulants being used and
perioperative bridging therapy using LMWH it is noted
that postoperative bleeding and the hereby possibly
inferred ACS may be on the rise.

CASE REPORT

A 69-year-old male, using oral anticoagulation medi-
cation (Fenprocoumon 3 mg) due to a history of
stroke, underwent total hip replacement of the right
hip using the anterior approach through the anterior
supine interval, as treatment for his end stage osteo-
arthritis. Only uncemented materials were used.
Following hospital protocol, the administration of oral
anticoagulation (OAC) medication was discontinued
5 d before surgery and the patient was bridged using
LWMH (Tinzaparin 18.000 IE, subcutaneously) as
venous thromboembolism (VTE) chemoprophylaxis.
Preoperatively the patients’ international normalized
ratio was 1.3. Additionally, tranexamic acid, as part of
hospital protocol regarding postoperative hemorrhage
prophylaxis, was administered intraoperatively. THA
was performed without any complications. However,
total intraoperative blood loss was 600 cc, slightly
higher than average. This was attributed to the patients’
regular use of anticoagulation medication and current
bridging therapy. The night following the operation
the patient complained of pain in the ipsilateral leg
which was interpreted as postoperative pain for which
additional opioids were prescribed. One day following
surgery hemoglobin levels were 7.0 g/dL (Preoperative
Hemoglobin levels were 9.4 g/dL). During the course of
the day the patient needed additional opioids to perform
routine exercises. However, during the evening the pain
aggravated and additional opioids could not suppress
the pain with progressing symptoms of swelling,
hematoma and paresthesia of the right leg.

Ultrasound of the thigh was performed which
showed an intramuscular hematoma of the anterior
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Figure 1 Ultrasound of the thigh showing an intramuscular hematoma of
the anterior compartment.

Figure 2 Transverse plane computed tomography scan showing a
hematoma ventrally in the anterior compartment.

compartment of 8.3 cm by 3.5 cm (Figure 1). Ad-
ditional computed tomography (CT-scan) was per-
formed which confirmed the diagnosis and showed
2 hematomas of the anterior compartment (Figures
2-4). No intra-compartmental pressure measurements
were performed as the diagnosis had already been
confirmed and would only have delayed treatment.
Delay of diagnosis in this case can be attributed to the
fact that the patients’ need for additional opioids to
perform routine exercises one day postoperatively is
not an uncommon occurrence. Furthermore, the first
postoperative Hemoglobin levels were slightly decreased
(7.0 g/dL), however within acceptable postoperative
range and thus warranted no further investigation at
the time.

To prevent further expansion of the hematoma VTE
prophylaxis was discontinued and an emergency fas-
ciotomy through the anterior compartment of the thigh
was performed. A large hematoma was evacuated, the
surgical site was extensively irrigated with normal saline
solution and tranexamic acid was administered topically
in the wound. Cultures of the surgical site showed no
infection. The following day postoperative hemoglobin
levels were at 3.9 g/dL for which the patient received
multiple 4 blood transfusions over the course of several
days after which hemoglobin levels were normalized to
7.3 g/dL.
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Figure 3 Transverse plane computed tomography scan showing a
hematoma dorsally in the anterior compartment.

Figure 4 Coronal plane computed tomography scan showing a hematoma
of the anterior compartment.

Directly after emergency fasciotomy the neurological
deficit and the severe pain the patient had previously
been experiencing, disappeared. Over the next few
days mobilization was increased and at 6 d after
emergency fasciotomy patient was discharged with low
dose LMWH (Nadroparine 2850 IE, subcutaneously) as
VTE prophylaxis. 11 d after emergency fasciotomy OAC
therapy was resumed without any further complications.

At 8 and 12 wk follow-up, the patient did not have
signs of any residual neurological deficit.

DISCUSSION

ACS is defined by increased pressure in a closed fascial
space compromising the circulation to the nerves and
muscles within the involved compartment™. ACS in the
thigh is a rare complication following primary THA. This
can be due to several reasons.

From an anatomical perspective, it could be
explained by the large volume of soft tissue of the thigh,
therefore requiring extravasation of a large volume of
fluid to cause compression of local structures™. Aside
from the large volume of the three compartments in the
thigh, the fascia of the thigh seems to be more dilative
compared to the fascia of the lower leg™®. Furthermore,
the compartments of the upper leg are partly open to
the pelvis explaining the higher compensation space for
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increasing an intra-compartmental hematoma'”’.
Literature shows cases with ACS both shortly after
operation as well as several days following THA, the
common denominator often being VTE prophylaxis®®*®!.
It is our belief that in our patient, the increased intra-
compartmental pressure was most likely caused by
iatrogenic laceration to the branches of the circumflex
femoral arteries aggravated by his regular use of
anticoagulation medication and current bridging therapy.
We noticed that the ACS progressively developed during
the postoperative mobilization, which possibly severed
the vessels during exercise. The classical sign of ACS, i.e.
disproportionate pain, is difficult to judge in a patient
after THA in which opiates are regularly required.
However due to the alertness of the nurse staff and
ward physician the diagnosis was confirmed shortly
after the paresthesia developed, which prevented
permanent neurological and vascular damage.

ARTICLE HIGHLIGHTS

Case characteristics
A69-year-old male presented with severe pain, swelling, hematoma and paresthesia
of the right leg following elective total hip replacement by anterior approach.

Clinical diagnosis
Severe pain, swelling and hematoma of the upper leg, as well as paresthesia of
the lower leg.

Differential diagnosis
Postoperative pain, postoperative dislocation of the hip, periprosthetic fracture,
iatrogenic neurological damage.

Laboratory diagnosis
Preoperative international normalized ratio was 1.3 and Hemoglobin level 9.4
g/dL, postoperative Hemoglobin levels were 7.0 g/dL and 3.9 g/dL.

Imaging diagnosis

Ultrasound of the thigh showed an intramuscular hematoma of the anterior
compartment of 8.3 cm by 3.5 cm and computed tomography revealed two
hematomas of the anterior compartment.

Pathological diagnosis
Cultures of the surgical site showed no infection.

Treatment

Venous thromboembolism (VTE) prophylaxis was discontinued and an
emergency fasciotomy through the anterior compartment of the thigh was
performed during which a large hematoma was evacuated, the surgical site
was extensively irrigated with normal saline solution and tranexamic acid was
administered topically in the wound.

Related reports

Acute compartment syndrome is a known complication often following trauma
such as fractures or crush injuries. However, a highly uncommon presentation
and localization of acute compartment syndrome is that of the thigh following
total hip replacement by the anterior approach. The first symptoms of acute
compartment syndrome of the thigh can easily be confused with other causes
for postoperative pain, swelling, hematoma and paresthesia.

Term explanation
Acute compartment syndrome is defined by increased pressure in a closed
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fascial space compromising the circulation to the nerves and muscles within
the involved compartment. VTE prophylaxis is @ mechanical or pharmacologic
method for prevention of venous thromboembolism.

Experiences and lessons

Acute compartment syndrome of the thigh is a highly uncommon complication
following total hip replacement by anterior approach and as such should and must
be considered in case of postoperative onset of severe pain of the upper leg.
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