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Introduction

Venous thromboembolism is uncommon in patients fol-
lowing otolaryngologic surgery. Pulmonary embolism(PE), 
most commonly originating from deep venous thrombosis 
(DVT) of the legs, may occur unpredictably in patients under-
going microvascular free flap reconstruction. PEs range from 
asymptomatic state, incidentally discovered emboli to mas-
sive emboli which can cause hemodynamic instability and 
immediate death.1) Many head and neck surgeons seem to 
overlook this potential complication because it happens only 
rarely. However, immediate detection and proper management 
of this disastrous complication may save a patient’s life. In 
this brief report, we describe two cases of patients who under-

went microvascular head and neck reconstruction and sub-
sequently developed PEs several days after surgery. In addi-
tion, we review the literature regarding risk factors, diagnostic 
approaches, treatment, and prevention. 

Case Report

1. Case 1
A 64-year-old woman visited our clinic with history of tris-

mus for several months and history of a neck mass for sever-
al years. She was moderately obese at 63.1 kg with a height 
of 142 cm(body mass index 31.3). Her past medical history 
was unremarkable except for hypertension and there was no 
family history of a bleeding disorder or coagulopathy. Pa-
thology reported her buccal mass as an adenocarcinoma ; 
clinical staging was T4aN2aM0. She received wide excision 
of the buccal mass and hemimandibulectomy with combined 
modified radical neck dissection for an oral cavity carcino-
ma with neck metastases. The oral and mandibular defects 
were reconstructed using the fibular osteocutaneous free flap. 
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The patient was placed in a short-leg splint after surgery. We 
applied stockings routinely on both legs. Nine days following 
the surgery she experienced a sudden onset of chest discom-
fort. Her blood pressure was 105/67 mmHg and her pulse was 
139 beats/min. Chest radiography was unremarkable and elec-
trocardiography initially showed sinus tachycardia. Twenty 
minutes later she developed cyanosis. Her partial arterial ox-
ygen pressure(PO2) was 43.2 mmHg and her O2 Saturation 
was 49.5%. Oxygen was supplied immediately. Echocardiog-
raphy showed right ventricular dysfunction and massive 
thrombi in the main pulmonary artery. The reported value of 
the ELISA D-dimer was 42,097 ng/mL. The CT angiogram 
was unable to be taken due to the patient’s unstable vital signs. 
Her diagnosis was a massive PE with Echocardiography. Low-
molecular-weight heparin therapy was started immediately. 
However, within half an hour her blood pressure was not re-
cordable and there was no palpable carotid pulse. She was ven-
tilated with 100% oxygen and cardiopulmonary resuscita-
tion was initiated. Despite the attempted resuscitation she 
died of cardiac arrest. 

2. Case 2
A 52-year-old woman visited our clinic with history of a 

tongue base mass for several weeks and history of a neck 
mass for several months. Her past medical history was unre-
markable and there was no family history of a bleeding dis-
order or coagulopathy. Pathology reported the tongue base mass 
as squamous cell carcinoma ; clinical staging was T2N1M0. 
She was treated with wide tongue excision via paramedian 
mandibulotomy with combined bilateral neck dissection for 
cure of tongue SCC. The tongue defects were reconstructed 
using the radial forearm free flap. She was not given antico-
agulant prophylaxis preoperatively. She abruptly developed 
breathing difficulties and chest pain on two days following 
the surgery. She was alert and oriented with a blood pressure 

of 134/80 mmHg and a pulse of 86 beats/min. Her physical ex-
amination revealed no clinical evidence suggestive of deep vein 
thrombosis. Chest radiography was unremarkable and elec-
trocardiography showed sinus tachycardia. Her arterial PO2 
was 64.0 mmHg and her O2 saturation was 93.7%. Echocar-
diography showed no specific findings. The reported value 
of the enzyme-linked immunosorbent assay(ELISA) D-dimer 
was 579 ng/mL. She was diagnosed as having a pulmonary 
embolism. This was confirmed by a contrast-enhanced CT 
angiogram(Fig. 1). She was hospitalized for 4 weeks and treat-
ed with low-molecular-weight heparin for 3 weeks followed 
by warfarin. Following discharge from the hospital she was 
asymptomatic and had no further pulmonary complications. 

Discussion 

The incidence of PE following microvascular head and 
neck reconstruction for the treatment of head and neck cancer 
is unknown. PE occurs in up to 50% of patients with proxi-
mal vein thrombosis.1) In the last 17 years(1991-2007) at our 
institution we have observed the occurrence of significant 
pulmonary embolism in only 2 of 400(0.5%) patients who un-
derwent microvascular free flaps for reconstruction of onco-
logic defects.

The pathogenesis of deep vein thrombosis(DVT) is related 
primarily to hypercoagulability and venous stasis.2) Advanced 
age is another clear risk factor, with the risk increasing after 
the age of 40 years.1) Obesity(body mass index ＞30) also in-
creases the risk of venous thrombosis.3) Major surgery and re-
duced mobility of the body confer an increased risk.3) Interest-
ingly, malignant cells can activate blood coagulation in several 
ways.4) The length of the procedure for microvascular recon-
struction of oncologic defects can also increase the risk of DVT 
and PE. Moreover, as was true in our cases, free composite flap 
reconstruction needs more immobilization time, thereby in-
creasing the risk for DVT and PE. 

Sudden onset dyspnea is the most frequent symptom in pa-
tients with PE. Chest pain and fainting frequently occur.5) Tachy-
pnea and tachycardia are common but nonspecific findings. 
The possibility of a massive pulmonary embolism should be 
considered in patients who have a sudden onset of syncope, hy-
potension, extreme hypoxemia, or cardiac arrest after surgery.1)

Once a pulmonary embolism is suspected, a careful assess-
ment based on the history, physical examination, and known 
risk factors should be performed. Additional studies including 
electrocardiography, chest radiography, and arterial blood gas 

Fig. 1. Contrast-enhanced CT angiogram of the pulmonary arter-
ies with intraluminal filling defects in the segmental artery of the 
right upper lobe.
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analysis should also be considered. A sudden or unexplained 
change in arterial oxygen saturation should raise the clinician’s 
suspicion of PE. D-dimer assays have superior sensitivity 
(98% or higher) for venous thromboembolism.6,7) Contrast-en-
hanced CT angiograms have advantages over ventilation-
perfusion scanning, including speed, characterization of non-
vascular structures, and detection of venous thrombosis.7) 
Echocardiography is valuable in differentiating between mas-
sive PE and other causes of hemodynamic compromise.6)

Initial treatment with low-molecular-weight heparin(LMWH) 
is recommended in suspicious or confirmed PE.8) Document-
ed thromboembolism in patients with transient risk factors 
should be treated for 3 to 6 months.1)

In patients who undergo microvascular head and neck re-
construction and have dyspnea or chest pain postoperatively, 
the surgeon should be suspicious of the development of PE. 
Early identification and immediate management is crucial. 
If a patient is undergoing major head and neck reconstruction 
surgery and has risk factors for the development of postoper-
ative PE, parenteral anticoagulation therapy with LMWH may 
be effective for the prevention of PE. 

PE has important clinical implications and a high mortality 
rate of about 15-18%.7) To lessen the risk of PE, early mobili-
zation, anticoagulant prophylaxis, and lower limb mechani-
cal prophylaxis should be considered in patients who undergo 
microvascular head and neck reconstruction. More important-
ly, the head and neck surgeon should keep in mind the possi-
bility of the patient developing PE after this lengthy procedure.

Conclusions

Because the signs and symptoms of PE are nonspecific, di-

agnosing PE on purely clinical grounds is very difficult. Knowl-
edge and identification of the risk factors reviewed in our 
two cases may make it possible to reduce the incidence of 
DVT and PE following microvascular head and neck recon-
struction. Proper treatment of PE may reduce mortality ; post-
operative anticoagulant prophylaxis may be effective in these 
patients.
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