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A patient treated with fresh frozen plasma
(71-year-old woman with dissecting thoracic aortic aneurysm)
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A patient treated with cryoprecipitate
(72-year-old man with ascending thoracic aortic aneurysm)
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A patient treated with fibrinogen concentrate
(64-year-old man with thoracic and abdominal aortic aneurysm)
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Fig. 1 Time course of fibrinogen levels and platelet
counts during surgery in patients with thoracic aortic
aneurysm. A: a case treated with fresh frozen plasma as
hemostatic therapy; B: a case treated with cryoprecipi-
tate (cryo); C: a case treated with fibrinogen concentrate.
FFEP: fresh frozen plasma (units); PC: platelet concen-
trate (units); Plt: platelet counts; before: before opera-
tion; ope. off: the end of operation.
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Blood Loss during Surgery
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Fig. 2 Volume of blood loss during surgery in cases with
massive hemorrhage ( > 4,000ml) or massive transfusion
(> RCC 20U). We performed a comparative analysis
(2005 ~ 2006 vs. 2007 ~ 2008) in patients with thoracic
aortic aneurysm (n = 24 in 2005 ~ 2006, n = 25 in 2007 ~
2008), liver transplantation (n = 14 in 2005 ~ 2006, n = 15
in 2007 ~ 2008), and hepatoma/perihilar cholangiocarci-
noma (n = 15 in 2005 ~ 2006, n = 8 in 2007 ~ 2008).
Closed bars: cases in 2005 ~ 2006; Open bars: cases in
2007 ~ 2008. The data are presented as the mean = SD.
*p < 0.05 (by unpaired t-test).
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Number of transfusion units used during surgery
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Fig. 3 Transfusion units during surgery in cases with massive hemorrhage (> 4,000ml) or massive
transfusion (> RCC 20U). We performed a comparative analysis (2005~2006 vs. 2007 ~ 2008) in pa-
tients with thoracic aortic aneurysm (n=24 and 25), liver transplantation (n=14 and 15), and
hepatoma/perihilar cholangiocarcinoma (n =15 and 8). Closed bars: cases in 2005~2006; Open bars:
cases in 2007~2008. The data are presented as the mean +SD. *p<0.05; **p<<0.001; ***p<<0.0001

(by unpaired t-test).
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Fig. 4 Volume of blood loss and number of transfusion units during surgery in

cases treated with fibrinogen concentrate. We performed a comparative analysis

(2007 vs. 2008) in patients with thoracic aortic aneurysm (n = 21 and 22) and liver

transplantation (n = 9 and 11). Closed bars: cases in 2007; Open bars: cases in 2008.
The data are presented as the mean=S8D. * p < 0.05 (by unpaired #-test).
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CLINICAL USE OF CRYOPRECIPITATE OR FIBRINOGEN CONCENTRATE TO
PREVENT MASSIVE HEMORRHAGE DURING SURGERY
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Abstract:

Background: Massive hemorrhage during surgery often results from diluted coagulopathy due to loss of coagulation
factors (e.g. fibrinogen), especially in cases of thoracic aortic aneurysm, liver transplantation, and hepatoma/perihilar
cholangiocarcinoma. The most important issue in preventing massive hemorrhage during surgery is transfusion
therapy for hemostasis. This study analyzed the hemostatic efficacy of cryoprecipitate or fibrinogen concentrate dur-
ing surgery when massive bleeding occurred.

Patients and Methods: When massive hemorrhage occurred in cases of thoracic aortic aneurysm, liver transplanta-
tion, and hepatoma/perihilar cholangiocarcinoma, we measured the fibrinogen level in plasma, and administered cryo-
precipitate or fibrinogen concentrate to the patient when the fibrinogen level was below 150 mg/d! (in 2007 ~2008).
The hemostatic efficacy of this treatment was evaluated by counting the volume of blood loss and number of transfu-
sion units in comparison with cases of treatment with fresh frozen plasma (in 2005~2006).

Results: We observed a rapid increase in plasma fibrinogen level and subsequent improvement in hemostasis after
cryoprecipitate or fibrinogen concentrate was administered. The average blood loss decreased by 30% and the aver-
age number of transfusion units was reduced about 30% to 60% when those agents were given to patients with se-
vere hypofibrinogenemia during surgery. The number of cases of early death due to massive hemorrhage during sur-
gery decreased by 75% in 2007~2008 when fibrinogen concentrate was used.

Conclusion: In patients showing hypofibrinogenemia (i.e. <150 mg/dl) during surgery, administration of fibrinogen
concentrate should be effective in establishing hemostatsis, and therefore in reducing blood loss and transfusion vol-
ume. This treatment should help to improve the prognosis of patients in surgery, and also to decrease the use of blood

products.
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