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Abstract
Background ‒ In this study, a rare case with hemophilia pseudotumor in the skull was reported.
Case presentation ‒ The case was a 34-year-old male
patient who was admitted to the hospital, with the complaint of dizziness for more than 1 month. The physical
examination indicated that the patient was conscious,
who could give right answers to the questions. Moreover,
there was a bulge on the left frontal-temporal parietal
bone. The head CT showed abnormal density lesions on
the left frontal-temporal parietal bone, with multiple irregular calciﬁcations within the border. Skull MRI showed
a large clump-like mixed signal at the top of the left
frontal ridge. After admission, the patient was subjected
to complete preoperative preparation and surgical treatment. Neurological navigation was used to determine the
extent of skull defect before surgery to make a surgical
incision. Clotting factor VIII substitution therapy was
used for the intraoperative and postoperative treatments.
The lesion was completely removed.

Conclusions ‒ These results suggest that the skull hemophilia pseudotumor has been rarely seen. According to imaging examination, in combination with family history, the
diagnosis can be conﬁrmed. If there is no obvious occupying eﬀect, conservative treatment can be tried. On the
contrary, if there is an obvious occupying eﬀect, surgical
treatment might be eﬀective, and coagulation factor VIII
should be supplemented during the perioperative period.
Keywords: skull hemophilia pseudotumor, a case report,
MRI, CT

1 Background
Hemophilia A and B are inherited bleeding disorders
characterized by deﬁciency or dysfunction of coagulation
protein factors VIII and IX, respectively [1]. Hemophilia
pseudotumor is a rare complication of hemophilia, which
is characterized by repeated hemorrhage and progressive
enlargement of hematoma, also accompanied with slow
tissue destruction around the hematoma [2]. Hemophilia
pseudotumor always occurs in the bone and soft tissues
[3]. The patient would also have a history of trauma.
Hemophilia pseudotumor that occurs in the skull has
been rarely seen. In this study, we reported a rare case
with hemophilia pseudotumor in the skull.
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2 Case presentation
A 34-year-old male patient was admitted to the hospital,
with the complaint of dizziness for more than 1 month.
The patient had no obvious neurological deﬁcits except
for dizziness. The physical examination indicated that
the patient was conscious, who could give right answers
to the questions. Moreover, there was a bulge on the left
frontal-temporal parietal bone, with a slightly hard texture and no obvious tenderness (Figure 1a). The muscle
strength and muscle tension of the patient’s limbs were
normal. There were no obvious abnormalities in the cranial nerve examination. For the past history, before about
1 month, the patient was treated for gastric ulcer in a local
This work is licensed under the Creative Commons Attribution 4.0
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Figure 1: Lesion examination before surgery. (a) Lesion appearance. A bulge on the left frontal-temporal parietal bone was observed, with
asymmetry on the left and right sides. (b) Preoperative head CT examination. Abnormal density lesions on the left frontal-temporal parietal
bone, with multiple irregular calciﬁcations and clear boundaries were observed. (c) Preoperative MR examination. MRI T1WI: the left frontal
lesion showed a slightly higher signal. MRI T2WI: mixed signal. MRI enhanced: visible lesion enhancement.

hospital and had been given the clotting factor VIII. The
patient has a family history of hemophilia. The head CT
showed abnormal density lesions on the left frontal-temporal parietal bone, with multiple irregular calciﬁcations
within the border, as well as clear boundaries (Figure 1b).
The skull MRI showed a large clump-like mixed signal at
the top of the left frontal ridge, with a slightly higher
signal on T1WI and a mixed signal on T2WI, and enhance
was observed on contrast-enhanced images (Figure 1c).
After admission, the patient was subjected to complete
preoperative preparation and surgical treatment. Neurological navigation was used to determine the extent of

skull defect before surgery to make a surgical incision
(Figure 2a). The lesion was observed with complete capsule, containing brown blood clot-like tissue (Figure 2b).
The lesion was completely removed (Figure 3a). After
resection, the pathologic examination displayed obvious
blood clots and ﬁbrosis hematoma, accompanied by
inﬂammatory cell inﬁltration and calciﬁcation (Figure
3b). On day 3 after surgery, the right upper limb muscle
strength was decreased and CT exanimation showed that
the patient had an epidural hematoma, which was conservatively treated (Figure 3c). Clotting factor VIII substitution therapy was used for the intraoperative and

Figure 2: Preoperative observation and intraoperative observation. (a) Nerve navigation was used to detect the skull defect edge to
determine the surgical incision. (b) The lesion was observed with complete capsule, containing brown blood clot-like tissue.
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Figure 3: Postoperative examination. (a) CT detection on the ﬁrst day after surgery. The lesion was completely removed, and the brain tissue
was restored. (b) Postoperative pathology. (c) CT detection on the third day after surgery. A small amount of epidural hematoma in the left
frontal area occurred, which was conservatively treated. (d) CT detection after cranioplasty at 6 months after surgery.

postoperative treatments. Speciﬁcally, at 1 day before and
during the operation, coagulation factor 2000U and
plasma were supplemented to maintain the level of coagulation factor VIII above 80%. Thereafter, 600–800U
coagulation factor was supplemented daily for 2 weeks.
The patient was discharged on day 14 after surgery.
At discharge, the patient was conscious, with the I/A
healing of the surgical incision. The right upper limb
muscle strength returned to level 3, and the residual
limb muscle strength was level 5. After 6 months, the
muscle strength of patient’s limbs was normal. Then,
the patient received cranioplasty (Figure 3d).
Ethics approval and consent to participate: This study
was approved by the Ethics Committee of the First Hospital
of Fuzhou City, Fujian Medical University. Written informed
consent was obtained from this patient.

3 Discussion and conclusions
Hemophilia pseudotumor is a chronic, painless, and gradually expanding mass of bone or soft tissue, which has
been ﬁrst reported in 1918 [4]. It usually occurs in the soft

tissues, long bones of the lower extremities and pelvis,
less in the eyelids, mandible, maxilla, clavicle, humerus,
and tibia, only in 1–2% of patients with severe hemophilia and 0–1% of hemophilia patients with normal coagulation function [5]. Hemophilia pseudotumor has been
rarely seen in the skull.
In 1972, Kilby et al. [6] have reported a case of hemophilia pseudotumor in the left temporal bone, about
5–6 cm in diameter, who received the surgical treatment.
Moreover, Sim et al. [7] have performed surgery on a case
of hemophilia pseudotumor in the right parietal bone,
with the size of about 5 cm × 5 cm × 2 cm. Furthermore,
in 2006, Conde et al. [8] have reported a case of hemophilia pseudotumor located in the left parietal bone,
about 5 cm × 3 cm × 3 cm, who received the surgical
resection. In 2008, Zafar et al. [9] have reported a case
of surgical treatment of right frontal hemophilia pseudotumor, with a diameter of about 3 cm. In the same year, a
case of hemophilia pseudotumor with a size of about
20 cm × 16 cm in the right frontal bone has been reported,
and the lesion volume has become signiﬁcantly smaller
after the conservative treatment [5].
In 2012, Kashiwazaki et al. [10] have reported a case
of progressive enlargement of hemophilia pseudotumor
of the left tibia, which has been surgically removed. In
2014, Chen et al. [11] have reported a case of hemophilia

Table 1: Summary of cases of skull hemophilia pseudotumor
First author

Publication year

Lesion location

Lesion size

Treatment plan

Kilby
Sim
Conde
Zafar
Inoue T
Kashiwazaki
Chen
Xu

1972
1996
2006
2008
2008
2012
2014
2014

Left temporal bone
Right parietal bone
Left parietal bone
Right frontal bone
Right frontal bone
Left temporal bone
Right occipital bone
Bilateral occipital bone

5–6 cm
5 cm × 5 cm × 2 cm
5 cm × 3 cm × 3 cm
3 cm
20 cm × 16 cm
Not described
9 cm × 7 cm × 5 cm
Not described

Surgical treatment
Surgical treatment
Surgical treatment
Surgical treatment
Conservative treatment
Surgical treatment
Surgical treatment
Surgical treatment
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pseudotumor located in the right occipital bone, with the
size of about 9 cm × 7 cm × 5 cm, which has been subjected to the whole surgical resection and the cranioplasty has been performed on the ﬁrst stage. In the
same year, Xu et al. [3] have reported a case of hemophilia pseudotumor with bilateral parietal and occipital
bone, and the case has received surgical treatment. Based
on these results, there have been eight cases of pseudotumor tumors of hemophilia in the skull (Table 1), and
most of these cases are deﬁciency for factor VIII. Among
them, one case has received conservative treatment and
the other seven cases have been subjected to surgical
operation. In the case reported in this study, the lesion
was located at the frontal-temporal parietal bone, with
the size of about 11.3 cm × 8.8 cm × 7.2 cm, which was the
case with the largest subjected to surgical treatment.
Hemophilia is an X chromosome-linked disease, and
the males have signiﬁcant advantages. The diseases can
be divided into categories A and B, which lack coagulation factors VIII and IX, respectively. The pathogenesis of
hemophilic pseudotumor is related to the bone compression, osteoclastic, and new bone formation secondary to
and resulting from the intra-articular, soft tissue, or subperiosteal hemorrhage, and bone cortical and intramedullary hemorrhage [11]. In the case reported in this
study, the patient had a history of head trauma and did
not pay attention to it after the injury. At the time of
admission, the patient had no obvious neurological deficits except for dizziness. We speculated that this would
be because of the slow growth process of this pseudotumor, so that the patient ignored the abnormal changes
in the appearance of the head (covered by the hair). The
lesion was accidentally found with the head CT examination. The lesion volume was enlarged at the admission,
and the brain midline structure was obviously shifted.
Moreover, the brain tissue was signiﬁcantly compressed,
with clear surgical indications.
The treatments of hemophilia pseudotumor include
the surgical resection and replacement therapy. It has
been recommended to perform surgical resection of
cases with progressively enlarged lesions to prevent
skin necrosis, rupture, and subsequent bleeding. Surgical
treatment can relieve the occupying eﬀect of the lesion
in time and repair the skull. It is a radical treatment,
but there are risks for complications such as hemorrhage,
pseudotumor recurrence, and infection. During the perioperative period, the supplementation of factor VIII is key
to ensure the intraoperative and postoperative coagulation.
This patient had an epidural hematoma after surgery.
Fortunately, the amount of hematoma was not large, and

it was gradually absorbed after the supplement of factor
VIII. We believed that the patient’s right upper limb
muscle strength decline was not necessarily due to the
delayed epidural hematoma, because the hematoma volume
was less than 30 mL, with relatively less obvious spaceoccupying eﬀects. Zhai et al. [4] have reported 23 patients
with hemophilia pseudotumor who underwent surgery.
Among these patients, three cases have developed wound
infection (two of them have had metal implants). Patients
with hemophilia pseudotumor occurring in the skull
are rarely seen. For patients with large lesions and severe
skull erosion, the timing of cranioplasty needs to be
further explored. Xu et al. [3] and Chen et al. [11] have
performed cranioplasty on the ﬁrst stage. When the patients
with skull hemophilia pseudotumor patients at the ﬁrst
stage were subjected to cranioplasty, postoperative infection will bring serious adverse consequences. In the case
reported in this study, the cranioplasty was performed on
the second stage. For the patients with hemophilic pseudotumor tumors with less signiﬁcant occupying eﬀect,
factor VIII replacement therapy can be selected, and the
cases should be closely followed. Although the case had a
hemophilia pseudotumor in the right frontal part, with
the size of 20 cm × 16 cm, the main lesion was located
under the scalp, and only a small part was located in the
cranium. After conservative treatment, the lesion volume
had been signiﬁcantly reduced.
Skull hemophilia pseudotumor has been rarely seen.
According to imaging examination, in combination with
family history, the diagnosis can be conﬁrmed. If there is
no obvious occupying eﬀect, conservative treatment can
be tried. Once bleeding occurs, factor substitution can
minimize the furthermore damage and reduce the hematoma [12]. On the contrary, if there is an obvious occupying eﬀect, surgical treatment might be eﬀective, and
coagulation factor VIII should be supplemented during
the perioperative period.
Research funding: This work was supported by the Qihang
Fund Project of Fujian Medical University (No. 2018QH1244)
and the Young and Middle-Age Backbone Talents Training
Project of Fujian Provincial Health System Grant (No. 2019ZQN-85).
Competing interest: The authors declare that they have
no competing interests.
Availability of data and materials: The data used and/or
analyzed during the current study are available from the
corresponding author on reasonable request.

A case of skull hemophilia pseudotumor

References
[1]
[2]

[3]
[4]

[5]

[6]

Kizilocak H, Young G. Diagnosis and treatment of hemophilia.
Clin Adv Hematol Oncol. 2019;17:344–51.
He Y, Zhou X, Cui H, Qiu G, Weng X, Zhang B, et al. Surgical
management of haemophilic pseudotumors: experience in a
developing country. J Invest Surg. 2019;32:127–36.
Xu Q, Wu P, Feng Y. Bilateral cranial hemophilic pseudotumor.
J Craniofac Surg. 2014;25:e369–71.
Zhai J, Weng X, Zhang B, Liu Y, Gao P, Bian YY. Surgical treatment
for hemophilic pseudotumor: twenty-three cases with an
average follow-up of 5 years. J Bone Jt Surg Am. 2017;99:947–53.
Inoue T, Suzuki Y, Nishimura S, Murakami K, Nishijima M. Cranial
hemophilic pseudotumor associated with factor IX deﬁciency:
case report. Surg Neurol. 2008;69:647–51. Discussion 651.
Kilby D, Bloom AL, Richards SH. Haemophilic pseudotumour of
the temporal bone. A case successfully treated by a closed
mastoidectomy technique. J Laryngol Otol. 1972;86:657–64.

[7]



439

Sim KB, Hong SK. Cranial hemophilic pseudotumor: case
report. Neurosurgery. 1996;39:1239–42.
[8] Conde F, Lazo E, Lourido J, Dominguez J. Cranial hemophilic
pseudotumor. Neurocirugia (Astur). 2006;17:158–61.
[9] Zafar T, Ali W, Winter M. Cranial haemophilic pseudotumour:
conservative management of an extremely rare complication
with factor replacement alone. Haemophilia. 2008;14:838–40.
[10] Kashiwazaki D, Terasaka S, Kamoshima Y, Kubota K, Asano T,
Houkin K. Hemophilic pseudotumor of the temporal bone with
conductive hearing loss – case report. Neurol Med Chir
(Tokyo). 2012;52:745–7.
[11] Chen C, Hui W, Ye Z, Lun L, Chang Y, Ying G, et al. Surgical
management of cranial hemophilic pseudotumor: case report
and literature review. Chin J Brain Dis Rehabil. 2014;4:248–53.
[12] Bobrowski A, Cseh A, Pschibul A, Schorling D, Moske-Eick O,
Raedecke J, et al. Successful surgical removal of a massive
iliopsoas pseudotumor in a boy with mild hemophilia A. Klin
Padiatr. 2018;230:333–5.

