
We experienced a case of deep vein thrombosis after spine surgery in the prone position with a central venous catheter 
(CVC). Posterior lumbar interbody fusion was performed on a 73-year-old female patient who was diagnosed with spi-
nal stenosis. Accordingly, in the operation room under general anesthesia, two-lumen CVC were inserted into the left 
subclavian vein. The surgery was performed in the prone position with a Wilson frame. On the next day, there was a sud-
den occurrence of severe edema in the patient’s left arm. By ultrasonography and computed tomography scanning, ex-
tensive deep vein thrombosis was observed in the left subclavian vein. The existence of a factor affecting blood flow such 
as the prone position may increase the risk of thrombus formation. Therefore, careful perioperative evaluation should be 
implemented. (Korean J Anesthesiol 2014; 67: 61-65)
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In anesthesia for lumbar spine surgery, usually a change in 
position of the patient from the supine position to the prone po-
sition is required. Patients in the prone position under general 
anesthesia generally develop hemodynamic changes [1]. In sev-
eral studies, changes in cardiac function after prone positioning 
were measured, with venous return and ventricular compliance 
showing a reduction [2].

Central venous catheterization (CVC) in the operation room 
is primarily carried out under general anesthesia, for the pur-
pose of central venous pressure monitoring as well as for gain-
ing access to injection channels for drugs and IV lines. Potential 

complications that can be caused by CVC are artery puncture, 
hematoma, pneumothorax, hemothorax, infection, and vein 
thrombosis [3]. In this paper, the authors would like to report 
a case of postoperative venous thrombosis that occurred after 
spinal surgery on a patient in the prone position, with a CVC via 
the subclavian vein.

Case Report

A 73-year-old female patient was diagnosed with spinal ste-
nosis on L1-L5, and it was decided to perform posterior lumbar 
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spinal fusion. The patient had height of 154 cm and weight of 72 kg. 
Except for hypertension, no other specific medical history was 
known. Prior to surgery, there were no abnormal findings in the 
complete blood count, and electrolyte and blood coagulation 
tests.

Before anesthetic induction, the patient’s blood pressure 
was 150/70 mmHg, heart rate was 82 beats/min, and oxygen 

saturation was 98%. Anesthetic induction was conducted with 
injection of propofol 120 mg and rocuronium 50 mg, followed 
by endotracheal intubation. General anesthesia was maintained 
through sevoflurane (1-1.5 %)-O2 (2 L/min)-N2O (2 L/min). 
For direct measurement of the arterial pressure, right radial 
artery cannulation was performed. It was planned that the pa-
tient would be managed in the intensive care unit for a few days 
after the surgery, and at the request of the orthopedic surgeon, a 
subclavian venous catheter, which is comparatively convenient for 
long term maintenance, was to be inserted. Due to a skin lesion 
in the right subclavian area, central venous catheter insertion was 
conducted in the left subclavian vein with a two-lumen CVC set 
(Arrow International, Inc., Reading, PA, USA). The catheter was 
fixed at a depth of 15 cm while the intravenous supply after blood 
regurgitation was confirmed. Afterwards, the patient was turned 
into the prone position on the Wilson frame (OSI, Union City, 
CA, USA) for the surgery (Fig. 1). After changing the position, 
the upper chest area from above the nipples and including the 
subclavian area showed overall com pression. In order to prevent 
pressure by compression, a surgical cotton pad was applied to 
the applicable area, and free flow of fluid through the CVC was 
checked before commencing the operation. During the whole 
operating time of 4 hours and 45 minutes, the mean arterial 
blood pressure and the heart rate were maintained at 65-75 Fig. 1. Wilson frame (OSI, Union City, CA, USA).

Fig. 2. Left upper extremity ultrasono-
graphic images and anatomy diagram. 
Extensive thrombosis (arrows) is shown 
at (A) subclavian, (B) axillary and (C) 
brachial veins (AA: axillary artery, Suf: 
expanded superficial veins of the axilla).
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mmHg and 60-75 beats/min, respectively, showing stable vital 
signs. Total fluid input during the surgery amounted to 1,200 ml 
of normal saline, 500 ml of colloid, 5 units of packed red blood 
cell and 3 units of fresh frozen plasma, and the actual blood loss 
amounted to 1,500 ml and the urine output was 850 ml. After 
the operation, the patient was transferred to the intensive care 
unit. The patient was mentally alert, with a blood pressure of 
130/80 mmHg and heart rate of 61 beats/min. In the blood co-
agulation test carried out immediately after the operation, the 
prothrombin time (INR) was measured at 1.13 and activated 
partial thromboplastin time was 42.3 seconds.

On the next day, there was a sudden occurrence of severe 
edema in the patient’s left arm, and the fingertips of her left hand 
felt cold. The CVC was removed from the patient immediately. 

A blood test conducted on the day of the symptom showed that 
D-dimer had increased above 20 g/ml, which led to the suspi-
cion of deep vein thrombosis. To suppress the swelling, the pa-
tient’s left arm was wrapped with a pressure bandage, and ultra-
sonography and computed tomography scan were performed on 
the patient. On ultrasonography, extensive deep vein thrombosis 
was observed in the left subclavian vein and caudal branch (Fig. 2) 
while on computed tomography, thrombosis was found in the 
left brachiocephalic vein and subclavian vein (Fig. 3). Immedi-
ately, thrombolysis was conducted in the upper left arm through 
a venogram (Fig. 4). Over the next 3 days after the thrombolysis, 
anticoagulation therapy was carried out by concurrently admin-
istering heparin 500 IU/h and urokinase 100,000 IU/h, and over 
the next 6 days, urokinase was stopped and only heparin was 

Fig. 4. Pre-thrombolysis venogram images (A, B) show diffuse, extensive thrombosis (arrows) at left brachial, axillary, subclavian and brachiocephiliac 
veins. Post-thrombolysis venogram images (C, D) show that previous extensive thrombosis in the left upper extremity veins has disappeared 
completely (BCV: brachiocephalic vein, SV: subclavian vein, AV: axillary vein, BV: brachial vein).

Fig. 3. Coronal multiplanar reformatting 
images show diffuse extensive throm-
bosis (arrows) at (A) left brachiocephalic, 
(B) subclavian, axillary and brachial 
veins.
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administered. The patient showed no more particular complica-
tions, and was discharged from the hospital 2 weeks after the 
treatment.

Discussion

Deep vein thrombosis refers to venous blood congestion 
creating thrombosis in the deep vein. Of the clinically manifest 
types of deep vein thrombosis, those related to the central vein 
have been reported to be approximately 0 to 12% [4]. Surgery-
related risk factors for deep vein thrombosis include duration of 
surgery, the prone position, lumbar vertebral surgery, blood loss 
and bed rest period [5]. Although deep vein thrombosis can give 
rise to pulmonary thromboembolism which can lead to death, it 
is a disease that is difficult to diagnose because its symptoms are 
usually atypical [6,7]. Therefore surgery requires advance iden-
tification of the risk factors that can cause deep vein thrombosis. 
In this case, the patient’s risk factors for deep vein thrombosis 
included smoking, long surgery time (over three hours), prone 
position during surgery, lumbar vertebral surgery, and massive 
blood loss (above 1,500 ml).

In particular, the surgery performed in the prone position 
over long hours seems to have acted as a significant risk factor 
of deep vein thrombosis. This is due to the fact that the speed of 
arterial blood circulation may decrease in the prone position, 
and the reduced speed of deep vein blood circulation is a core 
factor in the formation of deep vein thrombosis [1,8]. Among 
the tables used for spine surgery, a higher tendency for reduced 
cardiac performance was measured with the Wilson frame due 
to reduced venous return [1,2]. In this case, it may be inferred 
that the reduced venous return may have affected formation of 
the thrombus. Therefore, in the case of the prone position, use 
of an open-frame table such as a Jackson spinal table which can 
relatively minimize an increase in the intrathoracic pressure and 
intraabdominal pressure should be considered, and in the case 
of unavoidable use of a closed-frame table such as the Wilson 
frame, the use of a cushion or padding should be considered in 
order to minimize the pressure applied to each part of the body.

Joffe et al. [9] reported that the CVC is the most significant 
predictive indicator for deep vein thrombosis in the upper limbs. 
In this case, it appears that the existence of a contaminant such 
as a CVC accelerates thrombosis formation when the patient 
has already been exposed to reduced speed of blood circulation 
in the vein due to pressure from the prone position during an 
operation [10]. Routes which can be selected as insertion points 

of CVC can be largely divided into the jugular vein, subclavian 
vein and femoral vein. In the case of the femoral vein, there is a 
higher risk of infection and occurrence of mechanical complica-
tions compared to other routes, and therefore selection is gener-
ally made out of the jugular vein or subclavian vein for insertion 
of a CVC [3]. The subclavian vein is more convenient than the 
internal jugular vein for long term maintenance of CVC, and 
some research results report that there is a higher risk of CVC-
related infection with the internal jugular vein than the subcla-
vian vein [11]. The authors decided on insertion of a subclavian 
catheter by consulting with the surgeon after consideration of 
such factors. However, as in this case, considering the pressure 
which can be applied to the subclavicular area in the prone posi-
tion and the consequent thrombotic risk, more caution must be 
taken in selecting the route for CVC insertion.

There are still some controversies over the proper treatment 
for upper limb deep vein thrombosis related to central venous 
catheters due to the lack of randomized controlled trials [12,13]. 
Currently, the most common treatments include anticoagula-
tion therapy with low molecular weight heparin and a vitamin K 
antagonist while other methods include thrombolysis, surgery, 
thrombectomy and balloon dilatation. Each of these methods 
has its pros and cons. Anticoagulation therapy entails the risk of 
bleeding and the other methods entail possible induced compli-
cations as they are invasive treatment, requiring caution thereto.

It is also clinically very important to determine the time of 
removal of the catheter from the patient with an upper limb 
deep vein thrombosis. According to the guidelines of the Ameri-
can College of Chest Physicians, it is recommended that the 
catheter be removed 3-5 days after anticoagulation therapy for 
CVC-related thrombosis patients who no longer need CVC [14]. 
However, some researchers argue that immediate removal of the 
central venous catheter can be more beneficial to the patient [15]. 
In this case, the removal of the CVC took place immediately af-
ter symptoms of thrombosis occurred, but considering the pos-
sible development of complications, a more prudent approach 
might be required for timing the catheter removal.

The authors report one case of deep vein thrombosis related 
to CVC in a patient who received surgery in the prone posi-
tion. In this situation, the speed of the deep vein blood circula-
tion was reduced, and the slowed blood circulation may have 
expedited thrombus formation. In order to prevent thrombus 
formation, more careful attention must be given to the patient’s 
position during surgery, especially if factors exist that could af-
fect the blood flow in blood vessels such as CVC.
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