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Background and Objectives Pulmonary thromboembolism (PTE) after surgery is one of
the rare but fatal complications causing sudden respiratory failure. This study was performed
to evaluate PTE after head and neck surgery and to report our recent experience with review of
the literature.

Subjects and Method  We retrospectively analyzed 1096 patients who underwent head and
neck surgery from January 2011 to June 2013 in a tertiary hospital. We evaluated the incidence
and characteristics of PTE and risk factors of PTE such as smoking, body mass index, comor-
bidities, coronary artery disease, coagulation disorder and Caprini risk assessment model.
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Conclusion Risk stratification for PTE is necessary in patients who receive long operation for
head and neck cancer or have high Caprini score.
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Table 1. Caprini venous thromboembolism risk assessment model

Each risk factor represents 1 point
Age 41-60 years
Swollen legs
Varicose veins
Obesity (BMI >25)
Minor surgery planned
Sepsis (<1 month)
Acute myocardial infarction
Congestive heart failure (<1 month)
Medical patient currently at bed rest
History of inflammatory bowel disease
History of prior major surgery (<1 month)
Abnormal pulmonary function (COPD)
Serious lung disease including pneumonia (<1 month)
Oral contraceptives or hormone replacement therapy
Pregnancy or postpartum (<1 month)

History of unexplained stillborn infant, recurrent
spontaneous abortion (>3), premature birth with toxemia
or growth-restricted infant

Each risk factor represents 2 points
Age 61—74 years
Central venous access
Arthroscopic surgery
Major surgery (>45 minutes)
Malignancy (present or previous)
Laparoscopic surgery (>45 minutes)
Patient confined to bed (>72 hours)
Immobilizing plaster cast (<1 month)
Each risk factor represents 3 points
Age 75 years or older
Family history of thrombosis
History of DVT/PE
Positive prothrombin 202 10A
Positive factor V Leiden
Positive lupus anticoagulant
Elevated serum homocysteine
Heparin-induced thrombocytopenia
Elevated anticardiolipin antibodies
Other congenital or acquired thrombophilia
Each risk factor represents 5 points
Stroke (<1 month)
Multiple trauma (<1 month)
Elective major lower extremity arthroplasty
Hip, pelvis or leg fracture (<1 month)
Acute spinal cord injury (paralysis)(< 1 month)

Total risk factor score:

BMI: body mass index, COPD: chronic obstructive pulmonary
disease, DVT: deep venous thrombosis, PE: pulmonary embo-
lism
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Table 2. Head and neck surgical procedures performed

Table 3. Patient demographics and characteristics

Procedure Number of patients (%) Characteristic Value (%)
Thyroidectomy & parathyroidectomy 636 (58.0) Total patients 1096
Head & neck cancer surgery 134 (12.2) Age, mean (SD), years 37.8(15.5)
Infectious disease surgery 132 (12.0) Sex
Salivary gland surgery 103 (9.4) Male 581 (53.0)
Oral cavity tumor surgery 37 (3.4) Female 515 (47.0)
Congenital tumor surgery 37 (3.4) Operation time, mean (SD), minutes 172 (128.9)
Trachea & esophagus surgery 11 (1.0 Pathology
Maxilla & mandible surgery 6(0.6) Benign 634 (57.8)
Total 1096 (100.0) Malignant 462 (42.2)

Smoking status
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Fig. 1. Case 1: pulmonary thromboembolism after robotic total thyroidectomy and robotic selective neck dissection for thyroid cancer.
Chest CT angiography showing defects in both pulmonary arteries (arrows)(A). Pulmonary embolus removed by open thoracic surgery
(B). Chest CT angiography on the postoperative 13th day showing pulmonary embolism was disappeared in both pulmonary arteries (C).

e
Fig. 2. Case 4: pul
giography showing defects in both pulmonary arteries (arrows)(A and B). Lower extremities CT angiography showing deep vein throm-
bosis at both anterior and posterior tibial vein (thin arrows)(C).
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Table 4. Characteristics of 5 patients with pulmonary thromboembolism

Variable Case 1 Case 2 Case 3 Case 4 Case 5
Age, years 48 53 66 64 50
Gender Female Female Male Female Male
Diagnosis Thyroid cancer Thyroid cancer Tonsil cancer Skin cancer Tongue cancer

Type of operation

Operation time, min
Smoking status
Cardiovascular disease
Obesity (BMI>25)
Capirinirisk score
Symptom

Sign

Serum D-dimer (mg/L)

Previous deep vein
thrombosis history

Treatment

Robotic
thyroidectomy,
selective neck
dissection

495

Never

No

Yes

6

Dyspnea, Syncope

Low BP,
decreased Oz
saturation

10.42
No

Embolectomy
Anticoagulation

Endoscopic
thyroidectomy

330

Never

No

No

5

Dizziness, Nausea

Low BP,
decreased Oz
saturation

2.40
No

Anticoagulation

Wide excision of
tonsil cancer,
radical neck
dissection,
reconstruction
with free flap

790

Current

No

No

8

Mild dyspnea

Decreased Oz
saturation

3.28
No

Anficoagulation

Wide excision
of suboccipital
cancer,
modified radical
neck dissection,
advanced flap

435

Never

No

No

7

Chest discomfort

Decreased Oz
saturation

3.86

Yes

Anficoagulation

Hemiglossectomy,
modified radical
neck dissection,
reconstruction
with free flap

1015

Current

No

No

7

No symptom
No sign

6.82
No

Anticoagulation

BMI: body mass index, BP: blood pressure
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Table 5. Risk factors of pulmonary thromboembolism in patient
who underwent head and neck surgery

None-PTE

PTE

(n=1091) (n=s) ~ Pvale
Age 37.6 56.2 0.279
BMI>25 428 (39.2%) 1 (20%) 0.703
Operation time 128 613 0.000
Histology (malignancy) 457 (41.9%)  5(100.0%)  0.048
Caprini score 4.4 6.4 0.008
Smoking 178 (16.3%) 2 (40.0%) 0.363
Hypertension 291 (26.7%) 1 (20.0%) 0.739
Aspirin use 71 (6.5%) 1(20.0%) 0.393

PTE: pulmonary thromboembolism, BMI: body mass index
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