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Upper Extremity Deep Vein Thrombosis Related to Fatal
Massive Pulmonary Embolism after Spinal Surgery
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Upper extremity deep vein thrombosis (UEDVT) is an increasingly important clinical entity with potential for
considerable morbidity, especially pulmonary embolism (PE). Here, the authors report a fatal case of the massive PE after
spinal surgery, along with the UEDVT of superior vena cava (SVC).
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Pulmonary embolism (PE) related to
upper extremity deep vein thrombosis (UEDVT) is
uncommon. Owens et al(1) reviewed that UEDVT was
14 times less common than lower extremity deep
vein thrombosis (LEDVT). The rates of PE related to
UEDVT varied from 5.6 to 12% with 0.7 to 6% associated
mortality(2,3), whereas the rate of PE related to LEDVT
was much higher (9 to 30%) with only 0.1% to 0.7%
developing fatal events(4). Schizas et al(5) reported
the incidence of PE related to LEDVT varied from 2.2
to 4.2% in spinal surgery when using low molecular
weight heparin prophylaxis with no fatal events. The
authors reported UEDVT at the superior vena cava
related to a massive PE that led to a fatal condition after
extensive spinal surgery and multiple transfusions.

Case Report
A fit 56-year-old Thai man underwent a

transpedicular screw fixation with discectomy at L1-5.
He was diagnosed as having spondylosis at L1-5. He
had no underlying disease except paraplegia grade 3

below both knees. Preoperative hematological profiles
were normal and there was no evidence of leg vein
thrombosis. A central venous pressure measurement
was not applicable in the presented case. The operation
time was unexpectedly prolonged (11 hours) due to
extensive multiple spine segments surgery and
excessive bleeding (4,000 ml). Multiple transfusions of
packed red cells, fresh frozen plasma and leukocyte
depleted platelets were given and also Vitamin K 10 mg
and tranexamic acid 500 mg. The patient remained
intubated and was transferred to the surgical intensive
care unit with intermittent pneumatic compression on
both legs. The patient did not receive low molecular
weight heparin postoperatively because of a prolonged
International Normalized Ratio (INR) of 1.26 and a risk
of a spinal hematoma. He was successfully extubated
13.5 hours postoperatively, and was transferred to the
ward. He began to ambulate a few hours later.

Forty-five hours after the operation, he
developed severe hypotension and eventually went
into cardiac arrest twice. A high dose infusion of
noradrenaline and dopamine were administered after
successful cardiopulmonary resuscitation. A bedside
transthoracic echocardiography revealed a clot in the
main pulmonary artery (PA) and the proximal right
main PA, moderate right ventricular dysfunction with
tricuspid regurgitation with good ejection fraction.
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Normal flow with no thrombosis in both femoral veins
was reported. Spiral computer tomography revealed
massive thrombi in the main PA, right PA, left PA and
in both lobar segments of the PA (Fig. 1a, b). There was
a massive thrombosis along the superior vena cava
(SVC) extending upward to the right brachiocephalic
vein. An eighty percent circumferential thrombosis
in the SVC was seen (Fig. 1c). There was no clot in the
right atrium, right ventricle, or the inferior vena cava.
There was good flow in the bilateral femoral veins.
Anticoagulant and thrombolytic agents were not
administered due to a prolonged INR.

An emergency cardiopulmonary bypass
with a pulmonary embolectomy was performed
immediately. Multiple large thrombi from the PA and
SVC were evacuated (Fig. 1d). The patient developed
acute renal failure and severe coagulopathy with
a low platelet count (25,000 μL) postoperatively.
The patient’s condition did not improve and he
responded poorly to blood product transfusions. His
condition deteriorated gradually with multiple cardiac
arrests and eventually he died 20 hours after the
embolectomy.

Discussion
The etiologies of UEDVT were primary

DVT (20%) and secondary DVT (80%) such as a
central venous catheter insertion, underlying
malignancy, surgery on the arm or shoulder,

pregnancy, a thrombophilic state and previous leg
vein thrombosis(1,2,6). The symptoms of UEDVT
typically present with pain and swelling of the affected
arm, paresthesia, prutitis and vein tenderness, whereas
a number of cases have been asymptomatic. The
signs account low-grade fever, edema, palpable cord,
extremities cyanosis, and dilated cutaneous veins on
chest or arms. Making a diagnosis of UEDVT can be
difficult, especially asymptomatic subjects(6,7). With
absence of the secondary causes and mechanical
vessel compression, the conclusive diagnosis of the
presented case has been likely to be true idiopathic
UEDVT.

The role of hypercoagulable states in
causing both primary and secondary UEDVT remains
controversial, mainly due to lack of data. In contrast,
the hypercoagulability seems to be a demonstrated
risk factor of DVT(8). Besides, screening for coagulation
disorders is arguable, unless idiopathic, recurrent,
family history of UEDVT, or recurrent pregnancy
loss(9). The other involving disorders should be
considered such as protein C and protein S deficiency
and antithrombin III, factor V Leiden, prothrombin
gene mutation and hyperhomocystinemia and anti-
phospholipid antibodies. The effective diagnosis can
be made using ultrasound with color flow Doppler
and venography, eventually magnetic resonance
angiography(10).

In cases where the thrombosis is severe
enough, the patient may appear to have the
symptomatic feature of overt UEDVT. The effective
treatment of UEDVT is still controversial due to lack
of evidence-based support, as randomized controlled
trial. Because of high incidence of PE(6), it is consensus
that the minimal appropriation is an anticoagulation
intervention, to prevent clot propagation. Contrarily,
asymptomatic UEDVT is therefore crucial to concern
the indices of suspicion, especially in the case of
indwelling catheter, and cancer patients who frequently
are asymptomatic carriers of UEDVT(11). The sufficient
management is based on early diagnosis and therapy.
Despite anticoagulation, long-term sequelae and
mortality are remarkably high.
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Fig. 1 Preoperative spiral computer tomography of the
chest demonstrated a) clot in the right and left
pulmonary artery (arrows); b) clot in the right
and left lobar segments of the pulmonary artery
(arrows); c) clot in the superior vena cava (arrow);
and d) multiple massive thrombi, 6 cm long, 2 cm
thick from the pulmonary circulation
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ภาวะลิ่มเลือดอุดหลอดเลือดดำของรยางค์ส่วนบนสัมพันธ์ต่อการเกิดภาวะลิ่มเลือดหลุด

อุดหลอดเลือดแดงในปอดอย่างรุนแรงจนเสียชีวิตตามหลังการผ่าตัดกระดูกสันหลัง

มลิวัลย์ ออฟูวงศ์, ฐากูล เอ้ียวสกุล, วรวิทย์ จิตติถาวร, พงษ์เทพ วิบูลย์จันทร์

ภาวะลิ่มเลือดอุดหลอดเลือดดำของรยางค์ส่วนบนเป็นสิ่งมีอยู่ซึ ่งความสำคัญทางคลินิกเพิ่มพูนมากขึ้น

มีศักยภาพซ่อนแฝงต่อการตายอย่างมาก โดยเฉพาะอย่างยิ่งจากภาวะลิ่มเลือดหลุดอุดหลอดเลือดแดงในปอด

ผู้นิพนธ์รายงานผู้ป่วยเสียชีวิตจากภาวะลิ่มเลือดหลุดอุดหลอดเลือดแดงในปอดอย่างรุนแรง ด้วยเหตุจากภาวะ

ลิ่มเลือดอุดหลอดเลือดดำของรยางค์ส่วนบนของหลอดเลือดใหญ่กลางตัวส่วนบน
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