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Abstract

scoliosis (AIS).

during the procedure.

Background: Congenital factor VII (FVII) deficiency is a rare autosomal recessive coagulation disorder that poses significant
challenges during major surgeries, particularly high-risk procedures like instrumented spinal fusion for adolescent idiopathic

Case Report: We present the case of a 15-year-old girl diagnosed with Lenke type 2 AIS and severe congenital FVII deficiency. She was
referred to Imam Khomeini Hospital Complex, Tehran, Iran, for corrective spinal fusion. Preoperatively, a single dose of
recombinant activated FVII (rFVIla) at 20 mcg/kg was administered to maintain hemostasis. The instrumented spinal fusion was
performed under general anesthesia using meticulous surgical techniques. Notably, no additional doses of rFVIla were required

Conclusion: This case demonstrates that with appropriate preoperative factor replacement and careful intraoperative hemostatic
management, patients with severe FVII deficiency can safely undergo corrective spinal fusion. It underscores the critical importance
of sustaining hemostasis in managing high-risk surgical patients with coagulopathies.
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Background

Factor VII (FVII) is a vitamin K-dependent clotting
factor produced by the liver, playing a crucial role in the
extrinsic pathway of the coagulation cascade in
conjunction with tissue factor. Congenital FVII deficiency
is a rare autosomal recessive disorder caused by mutations
in the F7 gene, with an estimated prevalence of one in
300000 to 500000 individuals, affecting both men and
women equally (1-63). This deficiency has a higher
prevalence in certain populations, notably among French-
Canadian and Ashkenazi Jewish communities (7-9, 15, 34).

Acquired FVII deficiency can occur due to conditions
such as vitamin K deficiency, liver disease, sepsis, or the
use of anticoagulants like warfarin (6-8, 14, 15, 17, 18).
Clinical manifestations vary widely, ranging from
asymptomatic cases to severe bleeding episodes,
including gastrointestinal hemorrhage, postoperative
bleeding, and intracranial hemorrhage (6-8, 14, 15, 17, 18).
Diagnosis typically involves coagulation screening tests;
an isolated prolonged prothrombin time (PT) with normal
activated partial thromboplastin time (aPTT) and platelet
count suggests FVII deficiency. Mixing studies can help
differentiate between a true deficiency and the presence of
inhibitors. Definitive diagnosis may be confirmed through
genetic analysis of the F7 gene (1, 6-8, 14, 15, 17, 18, 22, 27).

The severity of FVII deficiency is often classified based
on coagulant activity levels: severe (<10%), moderate (10-20
percent), and mild (> 20%). Notably, there is a weak
correlation between FVII activity levels and bleeding
tendency, distinguishing it from other bleeding disorders
like hemophilia A and B (1, 2, 4, 6-8, 14-18, 22, 24, 29, 31, 50,
57-60). Management strategies depend on the severity and

clinical presentation. Mild bleeding episodes may be
managed with local measures or antifibrinolytic agents,
while severe bleeding may require replacement therapy
using fresh frozen plasma (FFP), prothrombin complex
concentrate (PCC), plasma-derived FVII (pdFVII), or
recombinant activated FVII (rFVIla) (2, 6-8, 17, 18, 21, 22, 25,
26,31, 44, 48,50-54, 58-63).

In surgical contexts, particularly major procedures like
spinal deformity correction, patients with FVII activity
levels below 10-15 percent or a history of recurrent
bleeding are recommended to receive prophylactic factor
replacement to minimize bleeding risks (49). Reports of
scoliosis cases accompanied by congenital FVII deficiency
are scarce, making perioperative hemostatic management
in such scenarios particularly challenging (26, 30, 47, 48,
57-61). This report details our experience managing a
patient with adolescent idiopathic scoliosis (AIS) and
severe FVII deficiency who underwent successful corrective
spinal surgery with effective hemostatic control.

Case Report

A 15-year-old girl with a known history of severe
congenital FVII deficiency was referred to our hospital for
evaluation of her scoliosis. Imaging studies revealed a
rigid Lenke type 2 AIS, characterized by a main thoracic
curve of 66° and a flexible proximal thoracic curve of 37°,
consistent with the Lenke classification system.
Neurological examination findings were unremarkable.

The patient's medical history included multiple
episodes of epistaxis beginning at six months of age, as
well as recurrent joint pain and swelling since the age of
three.
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Figure 1. A to E) Preoperative photography and radiographies of the patient

She also had comorbid conditions of asthma and
valvular heart disease. Her current medications included
fluticasone and salbutamol nasal sprays, amlodipine, and
prednisolone. There was no family history of bleeding
disorders.

Preoperative laboratory evaluations showed a PT of 12.2
seconds (control: 12.2 seconds), aPTT of 26 seconds,
international normalized ratio (INR) of 1.0 (control: below
1.1), bleeding time of six minutes, and a platelet count of
159000 per microliter. Specific FVII activity was measured
at 6%. The preoperative hemoglobin (Hb) level was 9.3 g/dI.

Imaging studies of the spine showed a rigid scoliotic
main thoracic curve of 66°, and a 37° flexible proximal
thoracic curve which were consistent with Lenke type 2 AIS
(Figure 1).

Following a comprehensive preoperative evaluation
and consultation with a hematologist to manage the
patient's coagulation status, informed consent was
obtained. The surgical procedure was conducted at Imam
Khomeini Hospital Complex in Tehran City, Iran.
Intraoperative neuromonitoring, including somatosensory-
evoked potentials (SEPs) and motor-evoked potentials
(MEPs), was utilized to ensure neural integrity.

To minimize intraoperative blood loss, a single dose of
rFVlla at 20 mcglkg was administered intravenously
immediately before the surgery. The entire procedure was
performed under controlled hypotensive anesthesia to
further reduce bleeding risk.

Under general anesthesia, the patient was positioned

prone on a radiolucent table. A standard posterior midline
incision was made, and subperiosteal dissection of the
paravertebral muscles exposed the posterior elements of the
spinal column from T4 to L4. Pedicle screws were inserted
bilaterally from T4 to L4 using the freehand technique, with
fluoroscopic guidance confirming proper placement.

Multilevel V-shaped osteotomies were performed at
levels T8 through L2 to correct the spinal deformity.
Subsequently, bilateral rods were placed, and corrective
maneuvers, including derotation and compression-
distraction techniques, were applied to achieve optimal
spinal alignment. Posterolateral fusion was accomplished
using a combination of autograft and allograft bone
materials. A surgical drain was placed, and the wound was
closed in anatomical layers (Figure 2).

The total estimated blood loss during the procedure
was 350 milliliters. Postoperative monitoring revealed no
significant drop in Hb levels attributable to surgical
bleeding. The patient experienced no early postoperative
neurological complications, cerebrospinal fluid (CSF)
leakage, or surgical site infections.

Prophylactic antibiotics and the surgical drain were
discontinued on postoperative day two. The patient was
discharged on postoperative day five in stable condition.
Subsequent follow-up assessments indicated the
development of a solid fusion mass without signs of
pseudoarthrosis. Notably, no bleeding complications
related to the corrective surgery were reported during the
follow-up period.

Figure 2. A) Intraoperative photography of surgical site; B) Post-operative radiographies; C) Post-operative photography of the patient
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Discussion

FVII deficiency is a rare autosomal recessive bleeding
disorder with an estimated prevalence of 1 in 300000 to
500000 individuals (1-19). The severity of the deficiency is
categorized based on plasma FVII activity levels: severe
(<10%), moderate (10-20 percent), and mild (>20%) (8).

While there is a weak correlation between FVII activity
levels and clinical manifestations, patients with levels
below 1% often experience severe bleeding episodes,
including hemarthrosis, soft tissue hemorrhages, or
intracranial bleeding (1-13, 17-36). Those with FVII activity 2
10% typically present with milder symptoms such as
epistaxis or menorrhagia, though life-threatening
hemorrhages can still occur in patients with levels 220%
(1-13,17-36).

Management of bleeding in FVII deficiency varies
depending on the severity and location of hemorrhage, as
well as FVII activity levels. Mild bleeding episodes can
often be managed with local pressure, antifibrinolytic
agents, or fibrin glue. In contrast, severe bleeding may
require replacement therapy with FFP, PCC, pdFVII, or
rfVila (1-62). For mild spontaneous or traumatic
hemorrhages, a dose of 5-10 ml/kg FFP is typically sufficient
to achieve therapeutic FVII levels of 5-10 percent. In cases of
major hemorrhage or surgical interventions, 15-20 ml/kg
of FFP is recommended. For preoperative prophylaxis,
maintaining FVII levels in the range of 10-15 percent is
advised to ensure effective hemostasis (1-62).

rFVIla, produced via recombinant technology, offers a
valuable therapeutic option for preoperative prophylaxis,
as it eliminates the risk of infectious disease transmission
associated ~ with  plasma-derived  products. The
recommended perioperative dose of rFVIla is 20 mcg/kg,
with repeat dosing every 8 hours in high-risk patients
(1-62).  Antifibrinolytic agents such as epsilon-
aminocaproic acid (EACA) and tranexamic acid can also be
used adjunctively to enhance hemostatic efficacy (1-62).

Spinal surgery for the correction of AIS is associated
with significant blood loss, which can reach or exceed the
patient's estimated total blood volume (TBV) (52). For
instance, Kannan et al. reported a median blood loss of 20%
of TBV (range: 2-82 percent) in patients with AIS, with
higher values observed in those with underlying
neuromuscular disorders (78%; range: 25-127 percent) (64).
Similarly, Zheng et al. documented a mean intraoperative
blood loss of 1073 + 716 ml and a blood transfusion
requirement of 1.04 + 1.17 units in adult patients undergoing
revision surgery for degenerative lumbar spinal stenosis
(32). Notably, postoperative bleeding has been reported to
exceed intraoperative bleeding in approximately 20% of
cases (48).

Despite these challenges, most authors agree that
hemostatic control during surgery is relatively manageable
in patients with FVII deficiency. Some reports even suggest
that transfusions should be administered only when
necessary, rather than routinely (5, 46, 64). However, in
cases of severe FVII deficiency, replacement therapy is
generally recommended during and immediately after
surgery. For example, Strauss administered 10 ml/kg of
plasma every four hours for the first 24 hours
postoperatively (59). Falter and Kaufman recommended
infusions of factor IX concentrates at least twice daily
during surgery, though specific dosing and duration were
not specified (2). Marder and Shulman advised sufficient
plasma transfusion to achieve FVII levels of 10-20 percent
during surgery and in the subsequent days (24).

126

Some authors advocate for rFVIla administration every
3 to 4 hours on postoperative days 1and 2, considering the
short half-ife of FVII, while others recommend dosing two
to three times daily (61). Zimmermann et al. suggested
transfusing 10 to 15 units of FVII concentrate per kilogram
every six hours for at least the first three postoperative
days, noting that their patient experienced no hemostatic
complications during surgery (36).

In our case, effective hemostasis was achieved with a
single preoperative dose of rFVIla (20 mcg/kg), without
any significant bleeding during or after the operation.
This outcome suggests that, for patients with severe FVII
deficiency, preoperative administration of rFVIla can
provide safe and effective hemostasis, with additional
dosing reserved for high-risk patients with a history of
major bleeding.

Conclusion

A comprehensive bleeding history is essential in
evaluating patients for hemorrhagic disorders, including
FVII deficiency. When clinical assessment suggests a
bleeding tendency, appropriate screening tests —such as
PT, aPTT, platelet count, and bleeding time —should be
performed to assess coagulation status. Although
managing hemostasis during corrective surgery for AIS in
patients with severe FVII deficiency poses challenges, it
can be effectively achieved through meticulous surgical
techniques and appropriate preoperative factor
replacement therapy.
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