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Case Report

Acquired Chiari Type 1 Malformation
Secondary to Paget’s Disease of
the Bone: A Case Report
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ABSTRACT
Chiari type 1 malformations are characterised by caudal descent of cerebellar tonsil into foramen magnum. Usually it is congenital.
Paget’s disease causing acquired chiari type 1 malformation is rare with only five reported cases in the literature. The diagnosis is
primarily by Magnetic Resonance Imaging (MRI). Authors reported a case of acquired chiari type 1 malformation due to paget’s
disease in a 58-year-old male patient diagnosed by MRI and Computed Tomography (CT). The patient presented with complaints
of headache, unsteady gait, slow movements with weakness in all the four limbs, difficulty in walking which aggravated since three
days and stammering of speech. Initially a diagnosis of motor neuron disease was suspected and the patient was subjected for MRI
examination of brain and spine. MRI revealed platybasia with cerebellar tonsillar herniation with calvarial thickening and multiple
vertebral collapse. The CT of brain and spine was done to evaluate bones specifically in view of thickened cranial vault and multiple
vertebral collapse on MRI which revealed features of paget’s disease in the form of widened sclerotic bone with lytic areas and
thickened trabeculae. Hence, diagnosis of paget’s disease causing acquired chiari type 1 malformation was made which correlated
with biochemical findings. The management is different in primary and acquired chiari type 1 malformation and hence it is important
to diagnose this condition which is relatively rare.
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CASE REPORT
A 58-year-old male patient, presented with complaints of headache,
unsteady gait, slow movements with weakness in all the four limbs,
difficulty in walking for three months which aggravated since three
days associated with stammering of speech. There was no significant
past medical, surgical or family history. No evidence of increasing
head circumference was noted. The symptoms were progressive
in nature. Since, there was asymmetrical weakness with wasting
and brisk reflexes, clinically, a diagnosis of motor neuron disease
was made as motor neuron disease usually presents with these
symptoms and brisk reflexes.
The patient was referred to the Radiology Department for Magnetic
Resonance Imaging (MRI) of brain and spine. MRI of brain showed
platybasia with cerebellar tonsillar herniation for about 10 mm below
foramen magnum causing severe compression of cervical spinal
cord [Table/Fig-1a,b]. The cranial vault looked abnormal on MRI
and appears thickened [Table/Fig-1a]. Whole spine MRI showed
no evidence of syringomyelia with multiple vertebral collapse. The
patient did not gave any history of trauma. Computed Tomography
(CT) of brain and spine was done to evaluate bones specifically in
view of thickened cranial vault and multiple vertebral collapse on
MRI. X-ray skull showed typical cotton wool appearance of skull
[Table/Fig-2a]. The CT showed widened diploic space of skull

[Table/Fig-1]: a) Sagittal T1 brain and b) Sagittal T2 cervical spine images shows
herniation of cerebellar tonsil into foramen magnum compressing the cervical spinal
cord (black arrows) with expanded cranial vault (white arrow).
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[Table/Fig-2b] with multiple lytic-sclerotic lesions in most of the
dorsolumbar vertebrae, pelvic bones and both femur with thickened
trabeculae and expanded bones [Table/Fig-3a,b]. All these features
and imaging findings were suggestive of paget’s disease causing
acquired chiari type 1 malformation. Blood investigations revealed
elevated serum alkaline phosphatase (1400 IU/L) with normal
calcium (9.2 mg/dL) and phosphate 3.8 mg/dL levels. The red
blood cell count (5.7 million/µL), white blood cell count (7.2×109/L),
haemoglobin levels (13 gm/dL), serum creatinine (0.9 mg/dL) and
blood urea levels (18 mg/dL) were normal. The patient was given
options of surgical management and since the patient refused,

[Table/Fig-2]: a) Plain X-ray Skull Anteroposterior view showing cotton wool
appearance of skull (white arrow); b) Axial CT sections bone window of brain
showing expanded diploic space with lytic and sclerotic areas (white arrow).

[Table/Fig-3]: a) Coronal and b) sagittal dorsolumbar spine CT images s howing
expanded bone with sclerotic areas involving pelvic bones (black arrows) with
multiple compression fractures of dorsolumbar vertebrae (white arrows).
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he was treated with bisphosphonates. Alendronate 40 mg daily
for three months was given. On follow-up after three months, the
serum alkaline phosphatase (600 IU/L) level has reduced with mild
improvement in patient headache and unsteady gait. There were no
adverse effects of bisphosphanates noted on follow-up.

DISCUSSION
Paget’s disease causing acquired chiari type 1 malformation is rare
with only five reported cases in the literature [1-5]. Paget’s disease
of the bone is a chronic skeletal disorder characterised by abnormal
bone resorption and apposition with excessive bone remodelling. It
can be asymptomatic or can cause various complications some of
which can be debilitating [5]. The aetiology of the disease is largely
unknown although there are theories of paramyxovirus infection.
There are three phases described in this disease which are lytic phase,
mixed phase and blastic phase. In lytic phase osteoclastic resorption
predominates, in mixed phase both osteoclastic and osteoblastic
activity occurs with predominant osteoblastic activity and finally
blastic phasic also called late inactive phase in which the osteoblastic
activity declines [5]. Imaging plays essential role in the diagnosis of
paget’s disease of the bone. The common bones involved are lumbar
vertebra, pelvic bones, femur and skull. Involvement of cranium can
cause increasing head circumference due to bone expansion and
remodelling, hearing loss, cranial nerve involvement, platybasia,
basilar impression [5]. Our case had platybasia, basilar impression
and expansion with sclerosis of cranial vault. Spine involvement can
cause compression fractures like in our case, spinal canal stenosis,
nerve root compression and kyphosis.
Chiari type 1 malformation refers to herniation of cerebellar tonsil
below foramen magnum due to congenital malformations of
posterior fossa. Recently there are many case reports describing
chiari type 1 malformation acquired due to various causes. Chiari
type 1 malformation due to paget’s disease is extremely rare with only
five reported cases in the literature to the best of authors knowledge
[1-5]. This is the sixth reported case and first Indian case. The cause
for chiari type 1 malformation due to paget’s disease is due to
softening of base of skull leading to platybasia, basilar impression
with crowded posterior fossa because of bone overgrowth leading
to herniation of cerebellar tonsil [1-3]. In the present case report
the patient presented with symptoms of chiari type 1 malformation
like headache, speech difficulty, progressive weakness of all four
limbs and unsteady gait. Gait disturbance was common in 3 of the
5 reported cases like in our case with one patient presenting with
only increasing head circumference as the complaint and other with
otoneurological symptoms [1-5]. Among the previously reported
patients, only one patient had evidence of syrinx [3].
Various causes for acquired chiari malformations have been
described in the literature [6-12]. Broadly, it can be classified into
three which are conditions which reduce the volume of cranial
cavity like paget’s disease, rickets, craniosynostosis, hyperostosis
of skull, erythroid hyperplasia, conditions which increase the
volume of intracranial contents like intracranial space occupying
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lesions, hydrocephalus, intracranial haemorrhages and conditions
associated with Cerebrospinal Fluid (CSF) leak due to lumbar
puncture, intracranial hypotension, post-traumatic, post-surgery
and lumbar shunting [12]. Sometimes spontaneous intracranial
hypotension likely due to spontaneous CSF leak also can cause
acquired chiari type 1 malformation [12].
Surgical treatment like suboccipital decompression is the treatment
of choice for congenital chiari type 1 malformation. However,
acquired chiari type 1 formations are treated depending on the
cause since so many conditions produce secondary chiari type
1 malformation [13]. Hence, imaging plays an important role in
diagnosis and treatment. In the present case the ideal treatment
would be craniectomy to reduce the intracranial tension however
our patient refused surgical management. Hence, the only other
option available for this patient was to treat the primary cause which
is paget’s disease with bisphosphonates.

CONCLUSION(S)
Chiari type 1 malformation due to paget’s disease is extremely rare with
only few reported cases. MRI is particularly helpful in establishing the
diagnosis. Proper diagnosis of this entity is important as the treatment
differs between primary and acquired chiari type 1 malformations.

REFERENCES

[1] Iglesias-Osma C, Gómez Sánchez JC, Suquia Múgica B, Querol Prieto R, de
Portugal Alvarez J. Paget’s disease of bone and basilar impression associated
with an Arnold-Chiari type-1 malformation. An Med Interna. 1997;14(10):519-22.
[2] Richards PS, Bargiota A, Corrall RJ. Paget's disease causing an Arnold-Chiari Type
1 malformation: Radiographic findings. Am J Roentgenol. 2001;176(3):816-17.
[3] Otsuka F, Inagaki K, Suzuki J, Ogura T, Makino H. Skull Paget’s disease
developing into Chiari malformation. Endocr J. 2004;51(3):391-92.
[4] Zavarezzi F, Matumoto LM, Duarte AF, Ribeiro UJ, Bittencourt S, Sallem
FAS. Paget’s Disease Evolving to Type 1 Chiari malformation as a cause of
otoneurological manifestations- Case report and review of literature. International
Archives of Otorhinilogy. 2006;10:3.
[5] Lin Z, Lan F, Shen D, Guan C, Qiu P, Gao Z, Lu J. A rare case of Chiari malformation
secondary to Paget's disease of skull. Neurol India. 2018;66(5):1510-11.
[6] Theodorou DJ, Theodorou SJ, Kakitsubata Y. imaging of paget disease of bone
and its musculoskeletal complications: review. Am J Roentgenol. 2011;196(6
suppl):S64-75.
[7] Wang J, Alotaibi NM, Samuel N, Ibrahim GM, Fallah A, Cusimano MD. Acquired
Chiari malformation and syringomyelia secondary to space-occupying lesions:
A systematic review. World Neurosurg. 2017;98:800-08.e2.
[8] Thotakura AK, Marabathina NR. Acquired Chiari I malformation with syringomyelia
secondary to colloid cyst with hydrocephalus-case report and review of literature.
World Neurosurg. 2017;108:995.e1-e4.
[9] Han Y, Chen M, Xu J, Wang Y, Wang H. Acquired Chiari type I malformation
managed by expanding posterior fossa volume and literature review. Childs Nerv
Syst. 2020;36(2):235-40. Doi: 10.1007/s00381-019-04437-0.
[10] Cinalli G, Spennato P, Sainte-Rose C, Arnaud E, Aliberti F, Brunelle F, et al. Chiari
malformation in craniosynostosis. Childs Nerv Syst. 2005;21(10):889-901.
[11] Albert L Jr, Hirschfeld A. Acquired Chiari malformation secondary to hyperostosis
of the skull: A case report and literature review. Surg Neurol. 2009;72(2):157-61.
[12] Önal H, Ersen A, Gemici H, Adal E, Güler S, Sander S, et al. Acquired Chiari
I malformation secondary to spontaneous intracranial hypotension syndrome
and persistent hypoglycemia: A case report. J Clin Res Pediatr Endocrinol.
2018;10(4):391-94.
[13] Ramón C, Gonzáles-Mandly A, Pascual J. What differences exist in the appropriate
treatment of congenital versus acquired adult Chiari type I malformation? Curr
Pain Headache Rep. 2011;15(3):157-63.

PARTICULARS OF CONTRIBUTORS:
1. Junior Resident, Department of Radiodiagnosis, SRM Medical College Hospital and Research Centre, Chengalpattu, Tamil Nadu, India.
2. Professor and Head, Department of Radiodiagnosis, SRM Medical College Hospital and Research Centre, Chengalpattu, Tamil Nadu, India.
3. Junior Resident, Department of Radiodiagnosis, SRM Medical College Hospital and Research Centre, Chengalpattu, Tamil Nadu, India.
4. Professor, Department of Radiodiagnosis, SRM Medical College Hospital and Research Centre, Chengalpattu, Tamil Nadu, India.
NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Senthil Kumar Aiyappan,
Professor and Head, Department of Radiology, SRM Medical College Hospital and
Research Centre, Kattankulathur, Chengalpattu-603203, Tamil Nadu, India.
E-mail: asenthilkumarpgi@gmail.com

PLAGIARISM CHECKING METHODS: [Jain H et al.]
• Plagiarism X-checker: Jun 03, 2021
• Manual Googling: Aug 02, 2021
• iThenticate Software: Aug 31, 2021 (10%)

Author declaration:
• Financial or Other Competing Interests: None
• Was informed consent obtained from the subjects involved in the study? Yes
• For any images presented appropriate consent has been obtained from the subjects. Yes

2

Etymology: Author Origin

Date of Submission: Jun 02, 2021
Date of Peer Review: Jul 08, 2021
Date of Acceptance: Aug 03, 2021
Date of Publishing: Sep 01, 2021

Journal of Clinical and Diagnostic Research. 2021 Sep, Vol-15(9): TD01-TD02

