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Vascular Diseases Associated with Protein C
and/or S Deficiencies

Yong Pil Cho, M.D., Deok Hee Lee, M.D." Seung Mun
Jung, M.D.1, Hyuk Jai Jang, M.D., Jee Soo Kim, M.D. and
Myoung Sik Han, M.D.

Purpose: There are a number of conditions that can lead
to a hypercoagulable state, however, protein C and S defi-
ciencies are frequently described as causes of the hyper-
coagulable states. The aim of this study was to evaluate the
clinical features and prognosis of vascular diseases associ-
ated with protein C and/or S deficiencies and to determine
an adequate freatment modality for such cases.
Methods: We prospectively evaluated 7 cases with vascular
disease caused by protein C and/or S deficiencies confirmed
with serologic tests.

Results: Four patients showed venous thrombosis, 1 peri-
pheral arterial insufficiency, 1 cerebral venous thrombosis
and peripheral arterial insufficiency, and 1 portal vein throm-
bosis. Surgical intervention was required in 5 patients. Full
anticoagulation with heparin sodium followed by warfarin
sodium was done in all patients.

Conclusion: Protein C and S deficiencies may influence
clinical management. Patients presenting with atypical vas-
cular involvement without evidence of other risk factors
should be evaluated for a hypercoagulable state. Once the
diagnosis is made, patients should be treated with full
anticoagulation. (J Korean Surg Soc 2002;62:181-186)

Key Words: Protein C and S deficiencies, Hypercoagulable
state, Vascular diseases
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Table 1. Clinical characteristics of 7 protein C andfor S deficiency cases

Case Sex/Age Clinical features Antigenic protein C/S level (%)
1 F/45 Thrombophlebitis 38/97
2 M/42 Thrombophlebitis 62/38
3 M/35 Thrombophlebitis 126/47
4 F/63 Deep vein thrombosis 14/58
5 M/36 Right Ist toe gangrene 55/83
6 M/65 Seizure, claudication 58/45
7 M/53 PV*, SMV " thrombosis 62/33

*PV = portal vein; fsMV = superior mesenteric vein.

Fig. 1. Venographic findings in case 4.
(A) Extensive venous thrombosis
of left internal jugular, subclavian
and axillary veins. (B) Complete
thrombotic occlusion of left
iliac and femoral veins.
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Fig. 2. Femoral arteriographic findings in case 5. (A) Preoperative
arteriography showed complete obstruction of right external
iliac artery without visualization of common, superficial
femoral, popliteal arteries, and upper two third of lower leg
vessels. (B) Postoperative arteriography showed good
patency of bypass graft (white arrows; 10-mm PTFE, black
arrows; 6-mm PTFE, open arrows; in situ saphenous vein,
black arrowhead; anastomotic site between 6-mm PTFE
and saphenous vein, open arrowhead; anastomotic site
between saphenous vein and posterior tibial artery).
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. Transfemoral cerebral and fem-
oral arteriographic findings in
case 6. (A) Transfemoral cere-
bral arteriography showed partial
thrombosis of anterior half of
superior sagittal sinus (black
arrowheads). (B) Femoral arteri-
ography showed complete oblit-
eration of right superficial fem-
oral and distal run-off arteries
with well-developed collateral
circulation from deep femoral
artery.
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