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Case Report

RecombinantActivated Factor VII,as aRemedy for Intractable Coagulopathy
Following Massive Transfusion in a Case of Giant Cranial Neurofibroma
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Introduction: Neurosurgical interventions have been associated with troublesome bleeding during and after the procedures. There are
cases of intractable coagulopathy with life threatening bleeding. In this study, we reported a patient with neurofibromatosis type 1, and
huge cranial neurofibroma, associated with massive bleeding after excision.

Case Presentation: A 22 year-old man was referred to this center with facial deformity due to a large craniofacial neurofibroma. He
underwent craniotomy and tumor resection, but intraoperative blood loss was massive, and epidural hematomata developed at the
operative site due to coagulopathy. The drains still were draining fresh blood and the patient was severely anemic. After consultation with
a hematologist, rFVIla was administered intravenously to successfully control the bleeding.

Conclusions: While using recombinant rFVIla is life-saving, it should not be a substitute for life saving urgent surgeries and should be
cautiously used as a last resort in conjunction with conventional medico-surgical care.
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1. Introduction

Neurosurgical interventions have been associated with
troublesome bleeding during and after the procedures.
Postoperative hematoma and massive transfusion are
well-known dilemmas after giant cranial tumor removal,
sometime very severe (1). Classic treatment modalities for
postoperative coagulopathy include fresh frozen plasma
(FFP), epsilon aminocaproic acid, calcium gluconate, pro-
thrombin complex concentrate (PCC), tranexamic acid,
and fresh whole blood. Nevertheless, there are cases of
intractable coagulopathy with life threatening bleeding
(2). In this study, we reported a patient with neurofibro-
matosis type 1, and huge cranial neurofibroma, associ-
ated with massive bleeding after excision, for whom, re-
combinant activated Factor VII (rFVIIa) was used to stop
life threatening and troublesome bleeding.

2. Case Presentation

A 22 year-old man was referred to this center with facial
deformity due to a large craniofacial neurofibroma. He
had undergone surgical interventions seven times since

age seven. The last surgery was 6 years before this admis-
sion. At previous surgeries, the patient had undergone
frontoparietotemporal craniectomy at the tumor site.
The tumor had remodeled the underlying cranium and
a large redundant tumoral skin was present from the up-
per to the lower face (Figure 1). He was medically normal,
and the coagulation profile had no abnormality. There
was no preoperative medication except that the patient
was taking phenytoin as an anticonvulsant. The preop-
erative MRI scans are presented (Figure 2). At surgery, the
previous incision was opened (harmonious with bicoro-
nal line). The tumor was attached to cranium and had
infiltrated the skin, and therefore was shaved from the
skin. The craniectomy was enlarged, and dura mater was
detached from the tumor, where it was adherent to the
dura through the previous craniectomy site. The redun-
dant dura mater evolved from expansion of the cranium,
was trimmed, and the dura was closed. A titanium mesh
was molded to the shape and size of craniectomy and
placed over the bony defect. Subgaleal drain was placed,
and the skin was closed. Because of excessive blood loss
during the operation, blood products including packed
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Figure 1. Multislice Computed Tomography With 3d Recontrction and Surface Rendering

A. surface rendered multislice computed tomography of the patient’s cranial tumor invading the upper and mid-facial regions. B. 3D reconstruction of
computed tomography of craniofacial skeleton, indicating a large bone defect at the right fronto-orbito-maxillary bony structures. C. Computed tomo-
graphic cerebral angiography showing the right vasculature including middle and anterior cerebra arteries herniating through the bony skull defect.
The tumor is supplied totally by the external carotid system.

Figure 2. Preoperative Cranial MRI With T1 and T2 Pulse Sequences Figure 3. Urgent Computed Tomogram Just Before Evacuation of
Isodense Huge Extradural Right-sided Frontal Hematoma

Note that the density of hematoma is not high due to hyper-acute timing
and low hemoglobin content. Titanium mesh covers the hematoma. In
addition, the basal perimesencephalic cisterns are obliterated.

Figure 4. Computed Tomography of the Patient at Discharge

A.Ti-weigted images of craniofacial mass lesion showing low signal inten-
sity brain malacia of previous surgeries as well as solid portions of extra-
dural tumor. B. T2-weighted images of the same region, showing a high
signal cyst formation intradurally, as well as large extradural isointense
mass lesion, invading the subcutaneous tissue.

Note low density in the right fontal region, corresponding to the preop-
erative brain malacia, scattered contusions. The basal cisterns are open.
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red blood cell, platelet, and fresh frozen plasma
were given, and monitoring of hematocrit and
coagulation profiles was performed multiple times
daily. Postoperatively, the patient was transferred to
ICU for close monitoring, while he was intubated. Upon
arrival, hypotension and tachycardia were detected,
and a stat of vasopressor was administered. A few
hours later, because of severe blood loss through the
drain, decreased hematocrit, and a rapid decline in
blood pressure (hypovolemic shock), multiple packs of
red blood cell, platelets, and fresh frozen plasma were
administered. Eighteen hours after the operation, the
patient developed loss of consciousness, and unilateral
dilated pupil (concordant with the site of operation).
With the assumption of acute epidural hematoma
(Figure 3), he was transferred to the operating room
and the incision was opened. The titanium mesh was
removed and epidural hematoma was evacuated.
Dura was tacked up and multiple drains were placed.
Soon after surgery, he was alert and oriented, but
blood loss was extensive through the drains. Slightly
abnormal prothrombin and partial thromboplastin
time were detected, which were presumably due to
multiple transfusions of packed red blood cells. These
abnormalities were corrected with infusion of FFP
and platelets. Despite the correction of coagulation
profile, bleeding was not ceased. After consultation
with a hematologist, rFVIla was administered at a dose
of 4 mg (80 pg/kg), intravenously. The bleeding was
reduced and the patient’s need for blood products was
decreased. A few hours later, bleeding was increased
to its level before the administration of activated
factor VII, therefore a 6 mg (120 pg/kg) dose of the
drug was given intravenously. The bleeding was totally
controlled. Close monitoring of coagulation profile
and hematocrit was performed, and any abnormality
was aggressively treated. There was no new onset
bleeding thereafter. The drains were removed two
days later. The patient was discharged 12 days after the
operation (Figure 4) without any neurological deficit

and bleeding problem.

3. Discussion

Coagulopathy may be observed before neurosurgical
interventions because of underlying medical problems
and/or during the management of hypervascular tu-
mors, or extensive craniofacial surgeries, due to severe
blood loss and massive transfusion. Activated factor VII
has been used for such complicated situations as a last
resort. Recombinant factor VIla was administered for
the treatment of intracerebral hemorrhage in fifteen pa-
tients with no adverse thromboembolic complication (3).
In urgent neurosurgical intervention for patients with
non-hemophilic preexisting hemophilia, rFVIla has been
used safely without major hemorrhagic complications
in 9 patients. There were no thromboembolic complica-
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tions (4). In our case, there was no evidence of thrombo-
embolic phenomenon.

In pediatric neurosurgery, this drug has been used for
craniofacial reconstruction and malignant tumors at a
dose of 100 pg/kg intravenously (5). The drug was used
for the first time for acute subdural hematoma in 2002
(6). The risk of arterial thromboembolism has been re-
ported as1.4-1.9% (2). Besides, it has been used to prevent
rebleeding in acute subarachnoid hemorrhage. The
drug has been used for traumatic intracranial hema-
toma at risk of expansion, without any coagulopathy
and the authors have concluded that, it may prevent
hematoma enlargement (7). In our case, prevention of
hematoma expansion was achieved after surgery in the
presence of severe coagulopathy, and our study does
not support the use of this drug in non-urgent normo-
coagulative hemorrhagic state.

The most commonly therapeutic dosage has been
90-120 nglkg, while hemorrhage prevention has been
achieved with as low as 5 ng/kg (8). The medium doses
(10-40 pglkg) have been used in association with FFP
and vitamin k (9) and higher doses (120-160 ug/kg) may
be associated with arterial thromboembolism (10).
In our case, the dose was 80 nug/kg, which was further
raised to 120 pg/kg. The high cost of rFVIla may preclude
clinical application in some centers, however further
studies may be needed for a decision protocol for local
third party payers (11).

A case presented by Khan et al (12) indicated that al-
though hypercoagulable complications following rF-
Vlla infusion are rare, but they do occur and thus all
patients receiving rFVIla should be carefully monitored
for thromboembolic phenomenon which if occurs can
be fatal. Recombinant factor VIla has been approved for
patients with hemophilia (13), but it is off-label use in
other situations where the surgeon is at a crossroad in
ligating or else coagulating active bleeders is not to be
recommended. Finally, the use of recombinant rFVIla
should not be a substitute for life saving urgent surger-
ies and should be cautiously used as a last resort in con-
junction with conventional medico-surgical care.
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