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A patient with the Kasabach-Merritt syndrome with disseminated intravascular coagu- 
lopathy and congestive heart failure due to a giant hepatic cavernous hemangioma 
achieved thrombosis of his tumor with a combination of cryoprecipitate plus intra-arterial 
thrombin and epsilon aminocaproic acid. This was documented by an absence of Indium 
11 1-labelled platelet sequestration, marked decrease in thrombin:antithrombin complex 
generation, and normalization of platelet count and fibrinogen. lnterventional angiogra- 
phy with aminocaproic acid and thrombin is advocated in patients whose tumors are 
amenable to such an approach so as to avoid a systemic antifibrinolytic state. 
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INTRODUCTION 

The Kasabach-Menitt (K-M) syndrome is a localized 
consumptive coagulopathy occurring within a giant cav- 
ernous hemangioma [I]. Patients may present with the 
hemostatic sequelae of disseminated intravascular coag- 
ulopathy (DIC) or with high output congestive heart 
failure. Direct control has been achieved with surgical 
excision [2] or local radiotherapy [I] .  A systemic ap- 
proach has been advocated which uses intravenous cry- 
oprecipitate plus aminocaproic acid [3] to interrupt 
fibrinolysis and cause thrombosis of the tumor. The 
major risk of systemic aminocaproic acid is a generalized 
paralysis of fibrinolysis with thrombotic complications 
[4,5]. In an attempt to avoid this, we report the use of 
cryoprecipitate plus intra-arterial thrombin and aminoca- 
proic acid in a patient with the K-M syndrome due to a 
massive hepatic cavernous hemangioma. 

CASE HISTORY 
The patient was a 66-year-old man with a prior medical 

history of bronchiectasis and peptic ulcer disease. Six 
weeks prior to admission he noted epigastric pain and 
melena. Three weeks previously, drainage of a gum 

abscess was followed by 5 days of bleeding. Two weeks 
before, generalized easy bruisability and large subcuta- 
neous hematomas developed. Platelet count was 35,000. 

He appeared chronically ill with bitemporal wasting 
and dyspnea at rest. There was jugular venous distension 
to the angle of the jaw. An S3 gallop and diffuse chest 
rales were audible. The abdomen was distended with 
ascites. Extremities showed 1 + pitting edema. Initial 
laboratory studies showed hemoglobin 8.6 g/dl, he- 
matocrit (hct) 25.8%, white blood count (WBC) l l  ,300/ 
pl, and platelet count 76,0001p.1. The coagulation profile 
showed PT 14.6 sec, PTT 31.4 sec, fibrinogen 101 
mgldl, factor 11 45% (nl 50-150%), D-D dimers 1,000- 
2,000 ng/ml, euglobulin lysis time 2 hr, plasminogen 
50% (nl 70-1 30%), and thr0mbin:antithrombin (T:AT) 
complexes 66.4 mcg/L (nl 1-4.1). Bilirubin was 2.1 
mg/dl, SGOT 441 u/L, SGPT 284 u/L, alkaline phos- 
phatase 326 u/L and LDH 5 1 1 u/L. CT scan confirmed a 
massive hemangioma involving the entire right lobe and 
part of the left lobe. An arteriogram demonstrated the 
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Fig. 1. Time course in days of platelet count, fibrinogen, 
and thr0mbin:antithrombin complexes in relation to treat- 
ment modalities. Angiography consisted of intravenous 
cryoprecipitate followed by intra-arterial epsilon aminocap- 
roic acid plus thrombin. 

major feeding vessels to be off the right hepatic artery 
with considerable pooling within the hemangioma. 

The patient was initially treated with low-dose heparin 
infusion at 300 u/hr (Fig. 1). This was continued for 2 
days without significant improvement. On the 6th hos- 
pital day, the patient was taken to the angiography suite, 
where he was transfused with 24 units of cryoprecipitate 
and one single donor plateletpheresis pack. Using selec- 
tive catheterization, embolization was performed with 
2,700 units of thrombin injected into the right hepatic 
artery and 900 units injected into the left hepatic artery. 
Following the thrombin, 1.25 g of Amicar was injected 
to the right hepatic artery and 0.3 g injected into the left 
hepatic artery. Embolization was completed with 
Ethiodol and platinum coils, with 100% stasis angio- 
graphically in both branches. 

By the following day, a significant improvement was 
noted. His S3 gallop was no longer detectable and the 
neck vein distension was markedly decreased. Coagula- 
tion studies were all improved (Fig. 1). An Indium 11 1 
platelet scan showed diminished to absent tracer concen- 
tration within almost the entire right lobe and part of the 
left lobe, consistent with extensive embolization and 
resolution of platelet sequestration. He was begun on oral 
aminocaproic acid, 1 g every 8 hr. The patient did well 
for several weeks after discharge from the hospital with 
continued diuresis, control of the coagulopathy, and an 
overall improvement in the sense of well being. How- 
ever, 2 mbnths later, the patient developed increasing 
ascites and,expired due to hepatic failure. A postmortem 
examination confirmed angiosarcoma of the liver with 
massive involvement of both the right and left lobes. 

DISCUSSION 

The mainstay of therapy in syndromes associated with 
DIC is the treatment of the underlying cause. When DIC 
is associated with microvascular thromboses resulting in 
digital or renal ischemia, emergent moderate dose (5-10 
u/kg/hr) heparin therapy is indicated. Moderate-dose 
heparin has also become part of the standard induction 
chemotherapy program for acute promyelocytic leukemia 
[6]. Rarely is full-dose heparinization warranted, with the 
exception of DIC associated with pulmonary embolism 

In the K-M syndrome, heparin has been advocated by 
some [8], although its use in the patient reported here 
offered no significant improvement. Treatment with 
aminocaproic acid alone in a patient with markedly 
increased systemic fibrinolysis has been reported to 
relieve skeletal hemangioma tumor-associated pain [9]; 
however, when aminocaproic acid was given alone to the 
patient reported by Warrell et al. [3], no improvement 
occurred until the addition of cryoprecipitate. 

The role of arterial embolization as a treatment for 
primary and secondary hepatic neoplasms is well estab- 
lished [lo]. The approach used in the patient reported 
here combined the use of intravenous loading with 
cryoprecipitate and platelets immediately followed by 
selective intra-arterial aminocaproic acid and thrombin. 
Both cryoprecipitate and thrombin were employed be- 
cause the severity of his DIC was such to cause both 
hypofibrinogenemia and hypoprothrombinemia. A 
prompt thrombosis of the cavernous hemangioma ensued 
as manifested by improvement in his coagulopathy and 
resolution of his high-output congestive heart failure. 
This was further documented by an absence of platelet 
sequestration on platelet scan. The progression of hepatic 
failure was more related to the malignant nature of his 
hemangiosarcoma, which eventually replaced both lobes 
of the liver and resulted in his death. Nonetheless, in 
patients with the K-M syndrome whose tumors are 
amendable to an interventional angiography approach, 
the use of cryoprecipitate plus intra-arterial aminocaproic 
acid and thrombin appears to be an effective treatment. 

[71. 
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