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Abstract: Congenital factor X (FX) deficiency is a rare disease which usually leads to coagulation disorders. We
reported a case of paraplegic patient induced by traumatic spinal epidural hematoma which was associated with
congenital FX deficiency. The treatments of this patient included elevating FX activity (FX: C) by adding fresh-frozen
plasma (FFP) or prothrombin complex concentration (PCC) to improve his coagulation function, and doing operation
to remove his spinal hematoma. Symptoms started to resolve after operation. Besides, we found one of his elder
brother had the same disease as the patient himself via family follow-up. They can survive because their FX: C are

relatively high enough to keep them away from fatal bleeding.
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Introduction

Spinal epidural hematoma (SEH) is an uncom-
mon disease firstly described in the 17th cen-
tury [1]. Risk factors for SHE include using
anticoagulant drugs, coagulopathy such as
hemophilia A, B, spinal hemangiomas, trauma,
vascular malformation, surgery or other percu-
taneous interventions to thoracolumbar areas
[1-3]. Congenital factor X (FX) deficiency is a
rare disease which has an incidence of
1:1,000,000 to 1:2,000,000 [4, 5]. FX is also
named Stuart Prower factor because people
recognized this factor in them [6, 7]. Surgery in
patients with coagulation disorders was contra-
indication before people had found the first
coagulation factor (Factor VIIl) in 1936. The
unmanageable bleeding is life-threatening for
the patients.

Case report

A 48 year-old male was sent to our department
(Peking University people’s hospital, trauma
system) for paralysis of the lower limbs after 1
week of his injury. He presented hypoesthesia
of both his lateral feet, paresis of his both legs,
urination and defecation function disturbance
four days after his lumbar sprain. He was sent
to local hospital and received MRI of thoraco-
lumbar, which revealed space occupying lesion

of T10-L1 (Figures 1-3) considering epidural
hematoma. Then he got catheterization and
was sent to our department.

Physical examination showed vital signs were
as normal, no subcutaneous hemorrhage. The
flexion and extension activity of his lumbar were
limited. There were tenderness and percussion
pain besides the spinal processes of T10-L1.
There was paresthesia of lateral sides of both
feet. The motor power of both extension and
flexion of digit 1 was grade 4/5. The feeling of
perineum and crissum was reduced.

After tests of blood, his blood routine examina-
tion (including WBC, RBC, platelets and so on),
liver function and renal function were normal.
But his coagulation test showed that PT, APTT,
INR prolonged (see the Table 1) which could be
corrected by normal plasma. The tests of the
activity of all coagulation factors of him, includ-
ing factor Il, V, VII, VIII, IX, X, XI, and XIl showed
the FX activity (FX: C) was only 2.4%. And the
activities of other factors were normal.

With the advice of hematology department, the
coagulation function of the patients’ brother
and sisters was tested. It showed the elder
brother of the patient had almost the same
results as the patient himself. His other thr-
ee sisters’ results were normal. Besides, the
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Figure 1. Preoperative lumbar MRI (saggital plane, t2
imaging) showing a hematoma in the spinal canal at
the T10-L1 level.

Figure 2. Preoperative lumbar MRI (saggital plane, t1
imaging) showing a hematoma in the spinal canal at
the T10-L1 level.

screening of the patient’'s autoantibodies,
including IgA, 1gG, 1gM, lupus antibodies,
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Figure 3. Preoperative lumbar MRI (axial plane, t2
imaging) showing a hematoma at the posterior sur-
face of spinal cord.

M-protein, rheumatic factors were normal.
Above all, the diagnoses of the patients were
congenital FX deficiency, spinal epidural hema-
toma. It was necessary to do operation to
remove the hematoma for the patient to decom-
press his spinal cord. However, doing operation
in patients with coagulation function deficiency
is challengeable.

Preoperative managements: The patient re-
ceived 1000U (nearly 15 U/kg) prothrombin
complex concentration (PCC) and then received
testing of his coagulation function which
showed PT and APTT had been corrected.
Considering the risk of thrombus of using PCC,
fresh-frozen plasma (FFP) 15 ml/(kg-d) was rec-
ommended. And the coagulation of the patient
was normal in the help of FFP too.

On the operational day, his preoperative pre-
scription included FFP 15 mli/kg, testing of FX:
C which showed 70%, testing of coagulation
function which showed normal, preparation of
400 ml RBC and another 800 ml plasma for his
surgery. When we cut the skin of the patient’s
back, we found that his bleeding was more eas-
ily than other patients without coagulation dis-
orders, even the test of his coagulation func-
tion showed normal. Thrombin, cellulose gel
and gauze compression were used to control
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Table 1. The first test of the patient’s coagu-
lation function

results units  Reference range

PT 47.3 Hs 9.4-12.5
INR 4.17 H 0.9-1.2
APTT 72.5 Hs 25.4-38.4

Fibrinogen 302 mg/dL 200-400

Table 2. Some common reasons for acquired
FX deficiency

Some common reasons for acquired FX deficiency
Liver disease

Vitamin K deficiency

Amyloidosis

Myeloma

Tumors

Infections
Drugs

the bleeding of the incision. After the partial
laminectomy at T10-T12, an old puce hemato-
ma was seen. Massive dark fluid drained when
the hematoma was cut open and was evacuat-
ed at last.

Postoperatively, he received FFP 15 ml/(kg-d)
or PCC 15 U/(kg-d) in the first week and coagu-
lation function monitoring every day or alter-
nate day. From the 8th day to the 14th day,
after stiches were taken out, the patient
received PCC 5-10 U/(kg-d). Successfully, on
the second day after operation, his symptoms
had much released. He could urinate automati-
cally two days after surgery. And there were no
any complications of his surgery. One month
later, he told us that he had almost recovered
unless paresthesia of his left foot sometimes.

Discussion

SEH is a relatively rare disease. It is blood col-
lection in the epidural spaces that results in
compression of spinal cord. Symptoms of SEH
are broad. Neurological examination can be
normal, or back pain, paresis or paraplegia [3,
8]. Most of SEH including the case we reported,
is seen at posterior surface of the spinal cord
because of the anatomical course of the venous
plexus [9]. And we believe it's the congenital FX
deficient that mainly leads to the patient’s SEH.

FX plays a key role in keeping the balance of
coagulation. FX is the first factor on the “com-
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mon pathway” of coagulation cascades. It can
be activated to FXa on the intrinsic pathway by
FIXa and its cofactor FVilla. On the extrinsic
pathway, it can be activated by FVlla. And then,
FXa with FVa, calcium ions and phospholipids
complex will activate prothrombin to thrombin.
Besides, FXa has interaction with FVII and FVIII.
So FX deficiency can block both extrinsic and
intrinsic coagulation pathway, and course dif-
ferent degrees bleeding events which depend-
ed on the level of FX: C.

Like the other vitamin dependent coagulation
factors (factors Il, VI, IX), FX is synthesized in
the liver. The circulating concentration of FX is
10 ug/ml [10]. The human FX gene is located
on autosome (13q34) [11]. And congenital FX
deficiency is an autosomal recessive inherited
disorder.

The classification of FX deficiency includes
acquired and congenital FX deficiency. The
acquired one is more common than the con-
genital one. But both of them are rare. The
usual reason is vitamin K deficiency. The
patients of this type will also be lack of other
VK-dependent factors. They may be diagnosed
and cured easily by adding VK. Another com-
mon disease in clinics is FX deficiency following
amyloidosis. It's reported nearly 14% incidence
[12]. In this type, it may not be useful to add
FFP or PCC for therapy because of rapid remov-
al of FX from circulation in these patients [13].
And there are reports showing recombinant
human factor Vlla may be helpful for these
patients [14, 15]. Here we present some other
common reasons for acquired FX deficiency in
the Table 2 [5].

Congenital FX deficiency can be divided into
type one and type two. The former means the
patients lack both the antigen of FX and FX: C.
The other one means lacking of FX: C but the
antigen of FX is normal [16]. There is another
classification of congenital FX deficiency. It can
be divided into three groups according to FX: C.
For the severe group, the FX: C is less than 1%,
which usually die from fatal bleeding in fetal
period, neonatal period or childhood. For the
moderate group, the FX: Cis 1-5%. The case we
reported belongs to this group. For the mild
group, the FX: Cis 5-10%. The optimum level of
FX: C for hemostasis is 10% [17]. It’s rare for
people whose FX: C is more than 20% to suffer
bleeding. Like hemophilia, the less the activity
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is, the severer bleeding will occur. The patient
with congenital FX deficiency may suffer bleed-
ing automatically or develop bleeding under
mild injury from childhood. The signs and symp-
toms of FX deficiency differ from epistaxis to
intracranial bleeding like the patient we cured.

Prolonged APTT and PT and low FX: C are the
characteristics of FX deficiency. Besides, we
indeed have to consider acquired FX deficiency
for differential diagnosis. For the case we
reported, examinations of all his coagulation
factors, his autoantibodies and M-protein are
necessary. All of them really indicate that his
disease is congenital FX deficiency. Besides,
evaluating the blood coagulation function of
the patients’ immediate families is useful. It
helps us to diagnose the disease and to take
care of the patient and his families, if his fami-
lies have the same disease.

Replacement therapy is the most important
way to treat congenital FX deficiency. But there
is no pure FX available because of the rarity of
FX deficiency. FFP and PCC are the most widely
used drugs. FFP has all of coagulation factors.
And it's cheaper than the later one. But FFP is
collected from other human. The patient who
has been receiving it for a long time may gener-
ate antibodies to FFP because of its antigenici-
ty, which is fatal for the patient. PCC has a high-
er concentration of FX and it also contains
factor Il, VII, IX. It's really a strong material to
enhance coagulation. But it has a higher inci-
dence of thromboembolic episode and dissemi-
nated intravascular coagulation (DIC) too. So
monitoring the coagulation function of patients
is not only useful to evaluate the effects of
treatments, but also helpful to find side effects
timely. It may help to reduce the incidence of
thrombus events. Karable et al recommended
that heparin-added PCC can be used safely for
effective prophylaxis [18].

Doing spinal canal surgery on patients with
severe congenital FX deficiency is a challenge-
able job for orthopedics. As far as we know,
only a small number of cases with congenital
FX deficiency who need operations have been
reported. After all, with the help of hematology
department, we have succeeded in doing oper-
ation for this patient who was diagnosed as epi-
dural hematoma. We concluded replacement
therapy with FFP and PCC was very useful for
these patients. And it’s safe to use them with

13406

the concentration we used unless he has anti-
FX or other diseases like amyloidosis. But we
should consider its side effects. Enough prepa-
ration with FFP or PPC and preoperative exami-
nation were necessary for this surgery. Besides,
shortening the length of incision and operation-
al time, adequate drainage and dressing with
appropriate pressure were key points to pre-
vent the wound complications.

Acknowledgements

This study was funded by Chinese National
Ministry of Science and Technology 973 Project
(No. 2014CB542201) and 863 project (No.
SS2015AA020501), The ministry of education
innovation team (IRT1201), the National Na-
tural Science Fund (31371210, 31271284,
31171150), the Educational Ministry New
Century Excellent Talents Support Project (No.
BMU20110270).

Disclosure of conflict of interest
None.

Address correspondence to: Peixun Zhang and
Tianbing Wang, Department of Orthopedic Trauma,
Peking University People’s Hospital, Beijing 100044,
P. R. China. E-mail: zhangpeixun@bjmu.edu.cn (PZ);
wangtianbing@medmail.com.cn (TW)

References

[1] Cha JR, Park KB and Ko SH. Post-traumatic
lumbar epidural hematoma with neurology: Re-
port of 1 case. Asian Spine J 2011; 5: 130-
132.

[2] Nagata K, Ariyoshi M, Ishibashi K, Hashimoto S
and Inoue A. Chronic lumbar epidural hemato-
ma in a patient who had spondylolysis at the
third lumbar vertebra. Report of a rare case
involving a seventeen-year-old adolescent. J
Bone Joint Surg Am 1998; 80: 1515-1520.

[3] Albayrak S, Atci IB, Ayden O and Durdag E.
Spontaneous regression of traumatic lumbar
epidural hematomas. Am J Case Rep 2012;
13: 258-261.

[4] Springer TA, Thompson WS, Miller LJ, Schmal-
stieg FC and Anderson DC. Inherited deficiency
of the mac-1, Ifa-1, p150,95 glycoprotein fam-
ily and its molecular basis. J Exp Med 1984;
160: 1901-1918.

[5] Menegatti M and Peyvandi F. Factor x deficien-
cy. Semin Thromb Hemost 2009; 35: 407-415.

[6] Telfer TP, Denson KW and Wright DR. A new co-
agulation defect. Br J Haematol 1956; 2: 308-
316.

Int J Clin Exp Med 2015;8(8):13403-13407


mailto:zhangpeixun@bjmu.edu.cn
mailto:wangtianbing@medmail.com.cn

[10]

(11]

(12]

Surgical treatment of paraplegic patient

Hougie C, Barrow EM and Graham JB. Stuart
clotting defect. I. Segregation of an hereditary
hemorrhagic state from the heterogeneous
group heretofore called stable factor (spca,
proconvertin, factor vii) deficiency. J Clin Invest
1957; 36: 485-496.

Lederle FA, Cundy KV, Farinha P and McCor-
mick DP. Spinal epidural hematoma associat-
ed with warfarin therapy. Am J Med 1996; 100:
237-238.

Groen RJ and Ponssen H. The spontaneous
spinal epidural hematoma. A study of the etiol-
ogy. J Neurol Sci 1990; 98: 121-138.

Bajaj SP and Mann KG. Simultaneous purifica-
tion of bovine prothrombin and factor x. Activa-
tion of prothrombin by trypsin-activated factor
x. J Biol Chem 1973; 248: 7729-7741.

Pfeiffer RA, Ott R, Gilgenkrantz S and Alexan-
dre P. Deficiency of coagulation factors vii and
x associated with deletion of a chromoso-
me 13 (q34). Evidence from two cases with
46,xy,t(13;y)(q11;934). Hum Genet 1982; 62:
358-360.

Mumford AD, O’Donnell J, Gillmore JD, Man-
ning RA, Hawkins PN and Laffan M. Bleeding
symptoms and coagulation abnormalities in
337 patients with al-amyloidosis. Br J Haema-
tol 2000; 110: 454-460.

13407

(13]

(14]

[15]

(16]

(17]

(18]

Duncan EM, Cole J, Clarkson AR and Lloyd JV.
Poor recovery and short survival of infused fac-
tor x in a case of acquired factor x deficiency
and amyloidosis. Thromb Haemost 1999; 82:
1375-1376.

Takabe K, Holman PR, Herbst KD, Glass CA
and Bouvet M. Successful perioperative man-
agement of factor x deficiency associated with
primary amyloidosis. J Gastrointest Surg 2004;
8: 358-362.

Boggio L and Green D. Recombinant human
factor viia in the management of amyloid-asso-
ciated factor x deficiency. Br J Haematol 2001;
112: 1074-1075.

Girolami A, Scarparo P, Scandellari R and Alle-
mand E. Congenital factor x deficiencies with a
defect only or predominantly in the extrinsic or
in the intrinsic system: A critical evaluation. Am
J Hematol 2008; 83: 668-671.

Kumar A, Mishra KL and Mishra D. Hereditary
coagulation factor x deficiency. Indian Pediatr
2005; 42: 1240-1242.

Karabel M, Soker M, Yildirim AT, Oymak Y, Kele-
kci S and Karabel D. The clinical findings and
prophylactic treatment in children with factor x
deficiency. Pediatr Hematol Oncol 2013; 30:
717-722.

Int J Clin Exp Med 2015;8(8):13403-13407



