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The Prophylactic Impact of Low Molecular Weight Heparin on Occurrence of
Venous Thromboembolism after Colorectal Cancer Resection

Seung Duk Lee, M.D., Ji Won Park, M.D.", Sung Chan Park, M.D.!, Hak Jin Kim, M.D.},
Hyo Seong Choi, M.D., Ph.D.", Jae Hwan Oh, M.D., Ph.D."

Department of Surgery, Seoul National University College of Medicine, Seoul, 'Center for Colorectal Cancer,
ZCa'rdiology Clinic, Research Institute and Hospital, National Cancer Center, Goyang, Korea

Purpose: In western society, prophylaxis for venous thromboembolism (VTE) is the standard treatment under
colorectal surgery for colorectal cancer. However, the incidence of VTE after colorectal surgery and the effect
of prophylactic methods are not well known in Korea. The aim of this study is to evaluate the incidence of
VTE and assess the efficacy and safety of low molecular weight heparin (enoxaparin) after major colorectal surgery
in Korean patients with compression stockings.

Methods: From Jan. 2006 to Dec. 2008, 1,727 consecutive patients underwent major colorectal surgery. Thirty-six
were excluded due to the therapeutic use of enoxaparin. A final number of 1,691 patients were included.
Graduated compression stockings were used in all patients and 654 were perioperatively given enoxaparin. Only
compression stocking group (group A) and compression stocking with enoxaparin group (group B) were compared
in terms of VIE. The event of VIE within 6 months after surgery was counted by clinical symptoms, then imaging
findings were used for confirmation.

Results: Total VTE developed in 10 patients (0.6%). Three with deep vein thrombosis had pulmonary embolism.
Two had only pulmonary embolism. The rates of VTE were not different between group A and B (0.8% vs.
0.3%, P=0.333). Also, postoperative major bleeding was not significantly different. However, postoperative
transfusion was higher in group B (P<<0.001).

Conclusion: The incidence of VIE was very low after colorectal surgery in Korean patients with compression
stockings. The additional use of enoxaparin for colorectal cancer patients with compression stockings seems to
have little benefit for VIE prophylaxis. (J Korean Surg Soc 2010;79:253-260)
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Table 1. Demographic and clinical characteristics of the patients at baseline

Compression stocking (n=1,037)

Compression stocking +
enoxaparin use (n=654)

Age (year), median (range) 60 (16-93) 63 (16-88)*
Sex (male/female) 618/419 400/254
BMI' (kg/mz), median (range)T 23.28 (14.33~41.37) 23.87 (15.93~38.83)*
Smoking, n (%) 534 (51.5) 329 (50.3)
Risk factor, n (%)
Patients aged >60 years 497 (47.9) 374 (57.2)*
Obesity ' 301 (29.3) 223 (34.4)*
Diabetes mellitus 121 (11.7) 92 (14.1)
Hypertension 291 (28.1) 236 (36.1)*
Heart disease 13 (1.2) 16 2.4)
Varicose veins' 5 (0.5) 3 (0.5)
Stroke 9 (0.9) 12 (1.8)
Other malignancy 30 (2.9) 10 (1.5)
Duration of enoxaparin (day), mean (SD") 2.80 (1.54)

*P<0.053; TBMI = body mass index;
if BMI>25 kg/m’;

Yinclude cases with history of a operation. sD =

TMissing values: n=9 in enoxaparin unuse patients and n=6 in enoxaparin use patients; §Obesity

standard deviation.
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Table 2. Cancer and treatment characteristics of the patients

Compression stocking (n=1,037)

Compression stocking +
enoxaparin use (n=654)

Localization of cancer, n (%)
Ascending colon
Transverse colon
Descending colon
Sigmoid colon
Rectum
Multiple lesion
Stage, n (%)
O*
1
2
3
4
Preoperative concurrent chemoirradiation, n (%)
Laparoscopy, n (%)
Duration of surgery (min), mean (SD)

215.47 (102.26)

187 (18.0) 89 (13.6)
27 (2.6) 26 (4.0)
48 (4.6) 22 (3.4)
321 (31.0) 210 (32.1)
446 (43.0) 304 (46.5)

8 (0.8) 3 (0.5)
31 (3.0) 22 (3.4)
196 (18.9) 127 (19.4)
256 (24.7) 166 (25.4)
393 (37.9) 276 (42.2)
161 (15.5) 63 (9.6)
178 (17.2) 132 (20.2)
700 (67.5) 432 (66.1)

231.04 (100.16)"

*Preoperative chemotherapy done; Tp<0.05.

Table 3. Venous thromboembolic events and safety outcomes

Compression stocking Compression stocking+

Relative risk

(n=1,037) enoxaparin use (n=652)  © YA 95% CI¥)

Symptomatic VTET, n (%) 8 (0.8) 2 (0.3) 0.333

pvT' 6 (0.6) 2 (03)

PE’ 4 (0.4) 1 (0.2)
Major bleeding', n (%) 3 (0.3) 1 (0.2) Ns!
Intraoperative blood loss (ml), mean (SD*¥*) 233.8 (281.1) 270.7 (307.6) 0.018
Postoperative transfusions, n (%) 106 (10.2) 108 (16.5) <0.001 1.37 (1.18~1.58)
Number of transfusions (packs), mean (SD) 29 (1.7) 3.1 24 0.519

*95% CI = 95% confidence interval; TVTE = venous thromboembolism; pvT = deep vein thrombosis; ‘PE = pulmonary embolism;
HMajor bleeding includes re-operation for bleeding control or radiologic embolization; NS = not significant; **SD = standard deviation.
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