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Compartment syndrome after total knee arthroplasty (TKA) is a rare complication. Because of its rarity, it may be overlooked and misdiagnosed
as peroneal nerve palsy or deep vein thrombosis. This misdiagnosis could have a profound impact on the patient’s outcome. We report a case of a
77-year-old female who developed unilateral compartment syndrome in the calf after staged bilateral TKA at an outside clinic. The patient presented
with medical complications related to compartment syndrome: rhabdomyolysis and myoglobinuria, which caused acute renal failure. Thus, we
performed late fasciotomy one week after symptom onset to debride necrotic tissue and salvage the compartment. In the discussion section, we will
discuss risk factors for compartment syndrome after TKA, results of late fasciotomy and other indications for surgical treatment of compartment
syndrome.
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Compartment syndrome of the lower extremities is a dangerous
condition, and in general, it is related to traumas such as contu-
sions, fractures, and vascular damage”. An important determi-
nant for the successful treatment of compartment syndrome is
an early diagnosis to ensure decompression of the pressure in the
involved compartments. An early diagnosis and surgical decom-
pression significantly affect the prognosis of the patient””.

Recently, the incidence of complications, such as postoperative
infection and implant loosening, has increased with the escala-
tion in the number of total knee arthroplasties. In spite of this,
compartment syndrome following total knee arthroplasty (TKA)
is still an extremely rare complication*”. Because of its rarity, it
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may be overlooked and misdiagnosed as peroneal nerve palsy or
deep vein thrombosis”. Unfortunately, this misdiagnosis could
have a profound impact on the patient’s outcome.

We report a case of a 77-year-old female who developed com-
partment syndrome after TKA and discuss risk factors for the
condition, results of late fasciotomy, and other surgical indica-
tions for compartment syndrome.

Case Report

A 77-year-old female with acute renal failure was transferred to
our emergency department from an outside clinic. The patient
had diabetes mellitus and had been on oral hypoglycemic agents.
Three weeks before transfer to our hospital, TKA of the left knee
was performed under spinal anesthesia and 10 days before trans-
fer, TKA of the right knee was performed under spinal anesthe-
sia. During the left knee TKA, the patient had a huge blood loss
and 4 pints of packed red blood cells (PRBCs) were transfused.
After surgery, the patient’s hemoglobin (Hb) levels continued to
fall, and thus 5 pints of PRBCs were transfused (2 pints, on the
day of surgery; 1 pint, one day after surgery; and 2 pints, 1 week
after surgery). At the time of the right knee TKA, there was also
substantial bleeding, and 2 pints of PRBCs were transfused. The
patient’s postoperative Hb level continued to fall gradually and 2
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pints of PRBCs were additionally transfused on the postopera-
tive day 2. Six days after the right knee TKA, the volume of urine
was decreased to less than 500 mL per day. Laboratory findings
showed acute renal failure [blood urea nitrogen (BUN), 35 mg/
dL (range, 6 to 22 mg/dL); serum creatinine, 2.4 mg/dL (range,
0.6 to 0.9 mg/dL)], resulting in the transfer of the patient to our
hospital.

After arrival in our emergency department, we conducted the
same laboratory tests and confirmed that the patient was still in
renal failure (BUN, 35 mg/dL; serum creatinine, 2.2 mg/dL) with
a serum Hb level of 7.9 g/dL (range, 12 to 16 g/dL). Rhabdomy-
olysis was also diagnosed: myoglobin, 372.8 IU/L (range, 11.1 to
57.5 IU/L); creatine kinase, 1059 IU/L (range, 35 to 215 IU/L);
and lactate dehydrogenase, 1375 IU/L (range, 233 to 497 IU/L).

b
3

Fig. 1. The photograph shows more severe swelling in the right lower
extremity than the left lower extremity.

We considered myoglobinuria due to rhabdomyolysis would be
the cause of renal failure. In addition, coagulation tests revealed
a prothrombin time of 29.1 seconds (range, 11.2 to 14.3 sec), an
activated partial thromboplastin time of 47.6 seconds (range, 29
to 43 sec), an international normalized ratio of 2.96 (range, 0.84
to 1.16 sec), and a serum fibrinogen degradation products con-
centration of 82.5 g/mL (range, 70 to 110 g/mL). Based on these
findings, we inferred that consumptive coagulopathy was occur-
ring.

Clinical examination of the right knee revealed that the opera-
tion wound had not yet healed. The wound was erythematous
and slightly warm, but it was not severe and other clinical find-
ings were not consistent with surgical site infection such as pus
discharge. Compared to the left lower extremity, the right lower
limb was more edematous with pitting edema (Fig. 1). Severe
pain evoked by passive stretching of toes was complained. Be-
low the right knee, the sensation was decreased to less than 50%
of normal, and this paresthesia was not confined to a specific
dermatome. She was unable to move her right ankle and foot
voluntarily. The muscle power was grade zero for dorsiflexion
and plantar flexion of the ankle and big toe. Color Doppler ul-
trasonography did not show any abnormalities of the posterior
tibial artery or dorsalis pedis artery. The patient stated that when
she recovered from spinal anesthesia on the operation day, severe
pain was felt in the right foot with entire paresthesia below the
right knee, and paralysis of the right ankle and foot developed.
An interview with the primary care doctor of the referring
hospital revealed that he had known about the paresthesia and
paralysis, but had judged these findings had been caused by post-
operative peroneal nerve palsy. Therefore, he only performed
symptomatic treatment, including the use of analgesics, for severe
pain.

Fig. 2. Preoperative three-dimensional com-
puter tomographic images show hematomas
in the vastus intermedius and suprapatellar
pouch (A) and in the posterior compart-
ment of the leg (B).



In consideration of the clinical findings, such as severe pain and
edema of the right lower limb, paralysis and paresthesia not con-
fined to specific neurological areas, and laboratory findings indi-
cating rhabdomyolysis, we suspected compartment syndrome of
the right lower extremity following TKA. Initially, we suspected
a vascular injury and performed three-dimensional angiographic
computerized tomography (CT). However, no vascular injuries
or stenosis of the right lower limb were observed; massive hema-
tomas were observed in the vastus intermedius above the right
knee joint, suprapatellar pouch and anterior and posterior com-

Fig. 3. The intraoperative photograph shows the posteromedial fasci-
otomy incision. The hematoma in the posterior compartment extruded
immediately after fasciotomy.

Fig. 4. The intraoperative photograph shows unviable tissues remaining
after hematoma evacuation from the posterior compartment of the right
leg. The muscle of the posterior compartment had unhealthy color, poor
consistency, decreased contractility and inability to bleed.
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partments of the calf (Fig. 2). Based on these findings, we specu-
lated that hematomas occurred after TKA because of persistent
bleeding and, as a result, caused compartment syndrome of the
right lower limb. To decompress the involved compartment and
to remove necrotic tissue, we performed fasciotomy of the right
lower extremity.

Fasciotomy was performed on the anterior, lateral, and pos-
terior compartments of the calf through two anterolateral and
posteromedial incisions. During surgery, we detected a massive
hematoma in the posterior compartment. In particular, the he-

Fig. 5. Hematomas were observed in the vastus intermedius and supra-
patellar pouch of the knee joint.

Fig. 6. After hematoma evacuation and tissue debridement, approxima-
tion suture using vessel loops and staples were applied with minimal ten-
sion.
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matoma of the posterior compartment extruded as soon as the
fascial incision was made, indicating very high pressure in the
posterior compartment (Fig. 3). Based on the color, consistency,
contractility, and bleeding capacity of the posterior compartmen-
tal muscles, we diagnosed advanced necrosis of these muscles
(Fig. 4). In contrast, the viability of the anterior compartmental
muscles was relatively good compared to that of the posterior
compartmental muscles. We removed all hematomas from the
anterior and posterior compartments of the calf and debrided the
necrotic muscles. Following fasciotomy, we opened the wound of
the prior operation and found a massive hematoma in the vastus
intermedius and knee joint (Fig. 5). We also observed extensive
dissection of the periosteum and surrounding soft tissues of the
distal femur at the operation site. However, there was no evidence
of active bleeding in the prior surgical area. We removed hemato-
mas from the vastus intermedius and suprapatellar pouch of the
knee joint cavity and performed massive irrigation of the entire
operation site to prevent infection. And the wound of the prior
arthroplasty was securely sutured again. To maintain the decom-
pression of compartmental pressure, the surgical wound of the
calf was approximated with minimal tension for easy wound care
(Fig. 6).

Pain in the ankle and foot disappeared immediately after sur-
gery, and acute renal failure caused by myoglobinuria due to
rhabdomyolysis improved within a week. However, distal sensory
and motor ability of the right lower extremity did not recover
immediately. We continued to administer antibiotics and steril-
ize the operation wound. At 3 weeks after surgery, the operation
wound had improved so we debrided the remaining necrotic
tissue and closed the fasciotomy wound. Currently, 2 years after
fasciotomy, the patient can walk with mild difficulty in ankle mo-
tion, though a severe injury of the common peroneal nerve and
tibial nerve was confirmed by electromyography and nerve con-
duction velocity.

Discussion

Compartment syndrome after TKA is extremely rare"*®. It can
occur in the calf and/or thigh compartments remote from TKA
sites: the blood from bones and soft tissue usually collects in the
joint cavity or is drained outside through a drainage tube'**”.
Although the incidence of compartment syndrome after TKA
is very low, certain risk factors have been identified. These risk
factors include bleeding due to extensive soft tissue dissection
and hematoma formation, postoperative venous insufficiency

through thrombus or direct major vessel injury, iatrogenic co-

agulopathy resulting from an anticoagulant administration, un-
necessarily high tourniquet pressure, a history of previous com-
partment syndrome, or previous surgery in the same leg"**".

In our case, TKAs were done under spinal anesthesia. After
recovering from spinal anesthesia, even though there was severe
pain with neurological symptoms in the lower extremity that
underwent surgery, these symptoms were mistaken for pero-
neal nerve palsy. As a result, only symptomatic treatment was
performed to control pain, and excessive analgesic administra-
tion made it difficult to diagnose compartment syndrome. After
transfer to our hospital, three-dimensional enhanced CT angi-
ography did not show findings consistent with direct damage of
the blood vessels. However, the Hb level of the patient decreased
continuously after arthroplasties, indicating that blood vessel
damage could not be completely ruled out. In addition, after the
left knee TKA, massive blood transfusion was performed due to
persistent bleeding before the right knee TKA. This may have
resulted in postoperative consumptive coagulopathy in combina-
tion with other risk factors such as surgery. Considering that an
anti-thrombotic agent was not used after TKAs, delayed blood
clotting may have caused continuous bleeding and then compart-
ment syndrome. Furthermore, tourniquet pressure of 350 mmHg
in TKAs was unnecessarily high”. In addition, at the time of fas-
ciotomy, we observed extensive dissection of the periosteum and
surrounding soft tissue of the distal femur and suspected an ex-
tensive soft tissue injury. These factors may also have contributed
to the development of compartment syndrome”.

If compartment syndrome is diagnosed in the lower extremi-
ties, surgical treatment to reduce the pressure of the involved
compartment, such as fasciotomy, should be performed urgently.
Generally, it has been known that fasciotomy within 6 to 8 hours
after the onset of symptoms could result in a good prognosis™.
Little or no return of function can be expected if diagnosis and
treatment are delayed”. Because of the possibility of severe in-
fection of the necrotic soft tissue through the operation wound,
fasciotomy is generally contraindicated 8 to 35 hours after the
onset of symptoms™”. If fasciotomy is not feasible, treatments
that complement lost functions are recommended™: use of an
ankle brace, tendon transfer, and/or arthrodesis of the ankle joint
may be considered as late treatment options. However, if there
are medical complications related to compartment syndrome, for
example, myoglobinuria due to rhabdomyolysis, late fasciotomy
to debride necrotic tissue and salvage the compartment may be

efficacious™®

). Williams et al. demonstrated that late fasciotomy
performed 36 hours after symptom onset could result in limb sal-

vage with good functional outcome in spite of increased infection
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. Our patient had rhabdomyolysis and myoglobinuria due
to the occurrence of compartment syndrome, which led to acute
renal failure. Therefore, we performed late fasciotomy one week
after symptom onset to relieve the medically compromised status.
After the surgery, laboratory and clinical features of rhabdomy-
olysis and acute renal failure were markedly improved.

This report has several limitations. First, we did not measure
the exact compartment pressure before fasciotomy. This was
because we performed fasciotomy rapidly after transfer of the pa-
tient to our hospital: considering the patient’s clinical symptoms,
hematologic findings, and CT findings showing massive hemato-
mas, compartment syndrome of the right lower leg, a condition
that requires rapid surgical treatment, was strongly suspected.
Surgical findings such as extrusion of the hematoma and muscle
necrosis of the involved compartment supported our diagno-
sis. Second, we relied more on the medical records of the other
hospital and interviews with the doctors that previously treated
the patient than on direct observation to determine the patient’s
clinical symptoms after the right knee TKA.

In summary, compartment syndrome after TKA, albeit very
rare, can significantly affect the prognosis of the patient. There-
fore, it is important to be aware of the associated risk factors to
prevent this potential complication, and, if it occurs, to ensure
early diagnosis and prompt treatment to decompress the involved
compartment and resolve the causative factor(s). If compartment
syndrome is accompanied by medical problems such myoglobin-
uria due to rhabdomyolysis and acute renal failure, late fascioto-
my with debridement of necrotic tissue should be considered as a
treatment option, regardless of the time elapsed since the onset of

symptoms.
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