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Clinical Results after Pulmonary Endarterectomy as a Curative Surgical Method
in Chronic Thromboembolic Pulmonary Hypertension: an Approach
to Operative Classification of Thromboembolic Disease

Ju Yong Lim, M.D.*, Jae Won Lee, M.D.*, Jeong Won Kim, M.D.**, Sung Ho Jung, M.D.*,
Hyoung Gon Je, M.D.*, Hyun Song, M.D.*, Cheol Hyun Chung, M.D.*, Suk Jung Choo, M.D.*

Background: Pulmonary endarterectomy is widely accepted as a treatment for chronic thromboembolic pulmonary
hypertension. Based on our experiences, we sought to find ways to reduce perioperative complications and to improve
surgical outcomes in patients undergoing pulmonary endarterectomy. Material and Method: This study was designed as a
refrospective analysis of 20 patients with pulmonary hypertension who underwent pulmonary endarterectomy between
January 1998 and March 2008. All patients presented with chronic dyspnea. Deep vein thrombosis (DVT) was the major
cause of chronic pulmonary thromboembolism (55%). Seventeen patients (85%) underwent inferior vena cava (IVC) filter
placement. Thirteen patients underwent surgery under total circulatory arrest, while the others underwent surgery while on
low flow cardiopulmonary bypass. Concomitant tricuspid annuloplasty was done in 6 patients (66%) whose tricuspid regur-
gitation was as severe as grade IMIV. The mean follow-up duration was 4532 months. Result: Using of University of
Cafifornia, San Diego (UCSD), thromboembolism classification, 4 pafients (20%) were type |, 8 patients (40%) were type |,
and 8 patients (40%) were type lll. Right ventricular systolic pressure was reduced significantly from 77429 mmHg to 37419
mmHg after pulmonary endarterectomy (p<0.001). The degree of tricuspid regurgitation and the NYHA functional class
were all improved postoperatively. Reperfusion edema occurred in 7 cases (35%). The incidence of reperfusion edema
was higher in the UCSD type Hll group than in the other group (25% vs 50%, p=0.25) and the length of postoperative
intensive care unit stay was longer in type Il group (52 days vs 9%7 days, p=0.07). The early mortality rate was 10%,
and the late mortality rate was 15% (n=3); one death was due to progression of underlying non-Hodgkin's lymphoma,
and the other deaths were related to recurrent thromboembolism and persistent pulmonary hypertension, respectively.
Conclusion: Pulmonary endarterectomy, as a curative surgical method for treating chronic thromboembolic pulmonary hy-
pertension, should be performed aggressively in patients diagnosed with chronic thromboembolic pulmonary hypertension,
and an effort should be made to reduce the frequency of perioperative complications and to improve surgical outcomes.

(Korean J Thorac Cardiovasc Surg 2008;41:591-597)
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Table 1. Characteristics of the patients

Variables Findings

Patients (n) 20
Male (n) 13 (65%)
Age (years) 53 (15~74)
Symptom duration (months) 33.6 (3 weeks~20 years)
NYHA* functional class (n) 20

I 1

v 9
TR' grade (n) 20

I 5

I

m 5

v 9
Cause of CTEPH' (n) 20

NHL (Non-Hodgkin's lymphoma) 1

Antiphospholipid syndrome 1

DVT (deep vein thrombosis) 11

Unknown 7
vC’ filter insertion (n) 17

*NYHA=New York heart association; T'I'R=Tn'cuspid regurgitation;
T CTEPH=Chronic thromboembolic pulmonary  hypertension;
SIVC=Inferior vena cava.
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Fig. 1. Jamieson dissecting aspirator.
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Fig. 2. Comparison of TR (tricuspid regurgitation).
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Table 2. Perioperative results

Variables Findings
Cardiopulmonary bypass time (min) 155484
Total circulatory arrest time {min) 13£14
Combined procedure (n) 7

CABG (coronary artery bypass graft) L
TAP (tricuspid annuloplasty) 6
Thromboembolism (UCSD?*) class {n) 20

1
)i
m
Intensive care unit stay (days)
Ventilatory care (hours)
Postoperative complications (n)
Reperfusion edema
Pericardial effusion
NO (nitric oxide) gas inhalation (n}
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*UCSD=University of California, San Diego.
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Table 3. Postoperative course according fo the thromboembolism
classification

Type I, I Type Il
(n=12) (n=8)

Ventilatory care (hours) 4362 137195 013
Intensive care unit stay (days) 5+2 9z7 0.07
Reperfusion edema (n) 3 (25%) 4 (50%) 025
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Fig. 4. Overall survival rate.
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