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Abstract
Compartment syndrome (CS) is an extremely rare complication during cardiac surgery 
and rare case reports have been linked to coronary artery bypass surgery.
We report one case of right lower extremity compartment syndrome (CS) following 
inadvertent blood transfusion through a catheter which was inserted into a vein in the 
related extremity. Forceful pushing of blood through a delicate vein led to rupture of the 
vein wall and subsequent extravasation of blood into the perivascular tissue as into an 
intra-compartment portion of the lower extremity.
Late detection of this complication led to compartement syndrome. The patient underwent 
emergency fasciotomy and concomitant removal of intra compartment and subcutaneous 
blood and fluids. After fasciotomy, the normal color of skin and pulse were recovered.
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INTRODUCTION

Compartment syndrome (CS) is an extremely rare compli-
cation during cardiac surgery and rare case reports have been 
linked to coronary artery bypass surgery [1]. During har-
vesting of saphenous vein, some branches may be ruptured 
and then hidden in the subfascial space. These branches may 
bleed into the compartment space and lead to CS. Also, se-
vere venous bleeding may be associated with subcutaneous 
hematoma which compresses the leg compartment [1]. Mild 
ischemia in this closet space is associated with edema and 
through a vicious cycle leads to CS. In these subjects, the 
first signs of compartment may be an excruciating extremity 
pain. However, if the case has not had a fast tract extubation, 
the golden time is over and amputation and neuromuscular 
deformity are devastating sequelae [2]. In rare cases, CS has 
been reported after anticoagulation therapy. In these cases, 
prescripting of anticoagulant druges to a patient with a con-
genital coagulation disorder was associated with bleeding in 
many sites such as extremity compartments [3]. Regardless 
of the etiology, if CS remains untreated, increased intracom-
partement pressure and devastating neuromuscular necrosis 

will result in sequela. We report a patient with CS of the right 
lower extremity following autologous blood transfusion after 
primary Bentall operation. This case, to our knowledge, was 
the first case of CS of the right lower extremity caused by a 
blood transfusion. 

CASE PRESENTATION

A 55-year-old Iranian woman referred to our center with a 
history of dyspnea. Clinical and echocardiography evaluation 
showed severe and huge dilatation of ascending aorta and se-
vere aortic insuficiency. She was scheduled for classic Bentall 
operation. In her medical history, no abnormal tendency to 
bleeding or other congenital or known hemophilia disorders 
were found. Her body mass index was 24 kg/m2 and due to 
delicate vein wall and extensive subcutaneous fat, access to 
peripheral vein was difficult; however, a right central venous 
pressure (CVP) line and lower right extremity saphenous 
vein line were prepared for further transfusion. After mid-
linsternotomy, cardiopulmonary bypass was instituted and 
with moderate hypothermia, the ascending aorta just below 
the right subclavian vein was cross clamped and direct cardio-
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plegin infusion was performed in both coronary ostium. With 
cardioplegin arrest, the aneurismal segment of the ascending 
aorta resected and with separation of both coronary artery bot-
toms, the classic Bentall operation was performed. Just after 
opening the aortic cross clamp, venous bleeding from aortic 
root was detected. Due to massive bleeding from venous net-
work around the right coronary buttom and a hemoglobin 
drop to 7.5 g/dL, blood transfusion with manual syrange 
pump from both peripheral lines was started by the nurses 
and the aortic root was packed with surgical sponges. Approx-
imately 30 minutes following packing of the aortic root and 
blood transfusion, the patient was still hypotensive. At this 
time, anesthesiologist detected a deformity and rigidity in pa-
tient’s right leg. It was deformed by 70 degrees flexion, was 
severely edematous from 10 cm upper the knee to the finger 
tips. Acral part of the fingers had cyanosis and multiple blisters 
were detected in the skin and pulse was not detected in the 
tibia or ulnar arteries. On palpation, both the volar and dorsal 
aspects of the leg were severely firm and rigid. The distal pulse 
was not detected by Doppler ultrasound. At that time, the 
subject had received 700 mL of packed blood cell and 2000 
mL normal saline through a 16-gauge venous catheter insert-
ed preoperatively in saphenous vein in the right lower leg. Ret-
rospectely evaluating the situation, we found that the nurse 
sensed a resistance when she infused the packed cells through 
the intravenous catheter which was initially placed in the sa-
phenous vein, but she thought that a mechanical problem in 
syringes was causing this resistance. It seems that the whole 
transfusion and normal saline were inadvertently infused into 
the extra venous interstitial tissue. CS was confirmed and ex-
tended fasciotomy was performed. Approximately 700 mL of 
hematoma was removed upon opening of the subcutaneous 
tissue and release of the superficial fascia, which was suspi-
cious as the cause of CS. The deep fascia was noted to be tight 
and was released, and the dorsal compartment was released 
through a small window in the interosseous membrane. The 
fasciotomy incision was approximated using separate proline 
sutures. Immediately after fasciotomy, the pulse returned to 
distal arteries, cyanosis was relived and muscle consistency 
became soft and normal. Examination in the post-extubation 
period showed no pain with normal passive range of motion 
of fingers; however, she had paresthesias of medial aspect of 
the leg (Fig 1). At the 15th day of the postoperative period, 
she had a residual strength deficit. The patient was discharged 
from the hospital on the 20th day postoperative. The patient 
was examined one, two and three weeks after discharge from 
the hospital. The incisional leg wound was healed at that time 
without the presence of erythema or drainage. However, the 
case continued to have a residual paresthesia on medial aspect 
of the right thumb at that time.

DISCUSSION

In cardiac surgery cases after general anesthesia, symptoms 
such as pain have not been found in CS and the first sign may be 
resistance in syringes used for pushing blood in these emerging 
patients. Unfortunately, if this issue is linked to mechanical or 
structural problems of syringes, the anesthesiologist and nurse 
may be heedless of this major complication and continue the 
forceful transfusion. With rupture of the vein wall and contin-
uation of transfusion, especially in a full anticoagulation state, 
more subcuataneous and intra-compartment space get opened 

for further inadvertent transfusion. In this stage, the resistance 
to infusion reduces and through a vicious cycle, a copious 
amount of fluids may be infused into subcutaneous and in-
tra-compartment of the extremity. In this stage in our study, 
the skin blister with an abnormal flexion position in the related 
extremity appeared. Due to coverage of extremity in non-cor-
onary cases, the flexion of extremities may be a late and single 
sign of this rare complication [4]. Early detection of CS of any 
etiology is important because it can lead to irreversible inju-
ry if remained untreated. Calf is the rarest site of CS amongst 
the four extremities. Pain is the most important symptom in 
awake cases; also, pain with passive extension of fingers has 
been exhibited to be the most sensitive sign of CS. Detection 
of a palpable tibial pulse is equivocal in the diagnosis of CS in 
complicated cases [5]. Functional impairment of muscles was 
observed from 120 minutes to 240 minutes of ischemia; but 
in nerve tissue, abnormal function has been seen after 30 min-
utes. Matsen et al. exhibited that if fasciotomy is delayed for 
720 minutes or more, only 7% could have a normal neuromus-
cular function vs. 70% who will have on time fasciotomy with-
in 720 minutes [6]. The etiology of CS in our case was unique; 
our hypothesis is that there was a technical problem in catheter 
insertion that caused a malfunction in catheter. However, mis-
placement of the catheter into extra venous tissue leads to ex-
travasation of blood to the soft tissue. The catheter could have 
been placed through the vein and into the subcutaneous and 
superficial fascial compartment. It is noteworthy that copious 
amount of hematoma (700 mL) was removed after the release 
of the superficial fascia. In careful literature search, we found 
no previous reported studies that described calf CS from such 
a small amount of extravasated fluid. However, intravenous 
catheter is a common cause of extravasation of fluids in fore-
arm area, but has rarely led to CS, because the forearm veins 
have an extra-compartmental position. Kagel et al. showed one 
forearm CS of 67 intravenous catheter misplacement during 
a 3-year period [7]. Our case confirmed the importance of 
avoiding a placement of catheter in a lower extremity vein in 
cardiac surgery cases where lower extremity is covered; how-
ever, intra-compartmental pressures exam is a good option in 
a cardiac case where the risk of CS is high. Another risk factor 
for occurrence of CS in our case was prolonged postoperative 
hypotension. Hypotension is believed to be a predisposing fac-
tor to CS [8]. This case highlighted the importance of possible 
intravenous catheter misplacement or rupture during blood 
infusion. This case also showed that despite the presence of an 
extensive network of vein that connects the superficial veins 
to intra-compartment parts, extravasation of large amounts of 
fluid into the superficial tissue with compression of lower com-
partment can potentially lead to CS.
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