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Background: Paget’s disecase of bone is a chronic disorder characterized by abnormal bone
remodeling, often leading to structurally compromised bones. Although it can be asymptomatic,
involvement of the skull and other bones can cause significant complications. This case report
presents a postmenopausal woman with Paget’s disease, complicated by iron deficiency anemia and
secondary hyperparathyroidism due to vitamin D deficiency.

Case Presentation: A 56-year-old woman with a 12-year history of asthma and hypertension
presented with vertigo, a recent fall, and mild headaches. Examination revealed notable cranial
deformities and scalp vein dilation. Investigations showed severe microcytic hypochromic anemia,
elevated parathyroid hormone, low vitamin D, and high alkaline phosphatase levels. Imaging
confirmed extensive Paget’s disease affecting the skull and other bones. She was treated for iron
deficiency anemia and vitamin D deficiency and received bisphosphonate therapy with intravenous
zoledronic acid. Over five years, her biochemical markers normalized, though physical and
radiological improvements were minimal.

Conclusion: This case highlights the importance of early diagnosis and long-term management of
Paget’s disease, particularly when complicated by metabolic disturbances. Comprehensive treatment,
including vitamin D supplementation and bisphosphonates, can lead to significant biochemical
improvement, although physical changes may persist. Compliance with treatment and regular
follow-ups are crucial for successful disease management.

Key words: Paget’s disease of bone, vitamin D-deficiency, raised alkaline phosphatase, secondary
hyperparathyroidism.
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Paget disease of bone (PDB) is a chronic
progressive disease of the bone of uncertain
etiology, characterized initially by an increase in
bone resorption, followed by a disorganized and
excessive formation of bone, leading to pain,
fractures, and deformities.!?
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This condition can manifest as a monostotic or
polyostotic disease. Involvement of the skull can
result in neurological symptoms such as vertigo,
headaches, and cranial nerve compression,
which significantly impacta patient’s quality of
life.>Though the exact etiology remains unclear,
genetic, viral, immunogenic and neoplastic
origins have been postulated. PDB often runs in
families, and several genetic mutations,
especially in the SQSTM1 gene have been
linked to increased susceptibility. There is some
evidence suggesting that viral infections (e.g.,
paramyxovirus) may trigger the abnormal bone
remodeling process, though this theory remains
controversial.**It is common in the Anglo-Saxon
population, but is relatively rare in India. PDB is
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often asymptomatic and is commoner among the
aging population.?®Its  diagnosis is often
incidental, made through imaging studies that
reveal characteristic bone changes.”Markedly
elevated serum alkaline phosphatase (SAP) is a
constant feature while calcium and phosphate
levels are wusually within normal limits.®
Management typically involves the use of
bisphosphonates, a group of anti-resorptive
drugs that can decrease morbidity and mortality
associated with the disease.®®

This article presents a complex case of Paget’s
disease in a postmenopausal woman, who had
been hypertensive and asthmatic for many years,
and then came to special attention due to a fall
and subsequent revealing of characteristic
radiological features. The diagnosis was then
quite straight forward due the presence of the
classic features of PDB with craniofacial
involvement resulting in Leontiasis Ossea (lion
like face), cotton wool appearance of the skull
on CT scan of the head and an elevated SAP.
However, her condition was complicated by the
presence of severe iron deficiency anemia and
secondary hyperparathyroidism due to vitamin D
deficiency. This case highlights the incidental
nature of diagnosis and the slow response to
therapy due to interrupted intervention owing to
the COVID-19 pandemic.

Case summary:

A 56-year-old housewife and mother of three,
with a 12-year history of asthma and
hypertension, presented to the outpatient
medicine clinic with complaints of vertigo
lasting several months and a recent fall. She also
reported occasional mild headaches and back
pain but denied experiencing loss of
consciousness, bone pain, hearing loss, visual
disturbances, or tingling and numbness in her
limbs. She mentioned occasional chest pain and
palpitations but had not experienced ankle
swelling, frothy sputum, or orthopnea. She had a
history of pallor following excessive menstrual
bleeding before menopause, which she entered
six years ago. Her current medications included
Losartan potassium 50 mg daily for
hypertension and a Salmeterol (25 pg) -
Fluticasone (250 ug) inhaler, two puffs twice
daily for asthma.

On examination, she appeared to have an
average build, weighing 50 kg, and was fully
conscious. Her pulse was regular, with a large
volume, and recorded as 90 beats per minute.
Her blood pressure was 160/80 mmHg, with no
postural drop. She had notable physical features,
including a large head with prominent frontal
bossing, prominent cheeks, and a flat nose
(Figure 1-a, b). Dilated scalp veins, known as
the ‘scalp vein sign’ (Figure 1-c), were visible
on her forehead. There was no localized
tenderness over the skull bones, and no warm
areas on the scalp were noted. Her breath sounds
were vesicular with prolonged expiration,
accompanied by a few rhonchi throughout the
chest. A precordial flow murmur was detected.
Neurological examination revealed no focal
deficits. She appeared moderately anemic,
though there were no signs of jaundice, purpura,
bony tenderness, hepato-splenomegaly, or
lymphadenopathy.

Routine blood tests (Table 1) revealed a
hemoglobin level of 6.5 g/dL and an ESR of 53
mm in the first hour. Although her white blood
cell and platelet counts were normal, the MCV
(Mean Corpuscular Volume) was 67 fL, the
MCH (Mean Corpuscular Hemoglobin) was 18
pg, MCHC (Mean Corpuscular Hemoglobin
Concentration) was 26.87 gm/dL and the RDW
(Red Cell Distribution Width) was 19.4%.
Urinalysis and microscopic examination were
normal. Other tests showed a normal serum TSH
level of 2.93 umol/L, creatinine at 0.5 mg/dL,
albumin at 4.2 g/dL, and phosphate at 0.99
mmol/L. A peripheral blood smear confirmed
microcytic hypochromic anemia with some
poikilocytes. The iron profile was consistent
with iron deficiency, showing serum iron at 12.4
pmol/L, ferritin at 5.1 ng/mL, total iron-binding
capacity at 490 pmol/dL, and transferrin
saturation at 2.53%. Lipid levels indicated mild
dyslipidemia, with total cholesterol at 220
mmol/L, triglycerides at 201 mmol/L, HDL at
57 mmol/L, and LDL at 123 mmol/L. Serum
calcium was slightly low at 8.8 mg/dL, vitamin
D3 was deficient at 15 ng/mL, parathyroid
hormone was elevated at 269.9 pg/mL, and
alkaline phosphatase was high at 960 U/L. A
chest X-ray was normal, and a 2-D and M-mode
echocardiogram showed a 60% ejection fraction,
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with normal chamber and valve dimensions
(Figure 2). Abdominal ultrasound results were
normal, and a stool occult blood test was
negative.

An X-ray skull lateral view showed widened
deploic space of the frontal, parietal and,
occipital bones with irregular densities (Figure
3). An axial CT scan of the head, performed to
rule out head injury, revealed normal brain
structures but incidentally identified mixed
lucencies with osteolytic and osteoblastic areas
of bone enlargement and coarsened trabeculae,
giving a ‘cotton wool’ appearance (Figure 4)
suggestive of Paget’s disease of the skull.
Fibrous dysplasia was also considered a strong
radiological differential. A skull X-ray showed
thickened, sclerosed, and irregular skull bones
with scattered lucent areas. A Tc-99m HDP
bone scan showed increased radiotracer uptake
in the skull, several thoracic (specially 3™ and
4" and lumbar vertebrae, sacral vertebrae,
pelvic bones, and both sacroiliac joints (Figure
5).

The patient was transfused with three units of
packed red blood cells and started on daily oral
iron polymaltose (47 mg) combined with folic
acid (0.5 mg) and zinc (22.5 mg) to correct her
anemia. Her hemoglobin increased to 10.3 g/dL
after the transfusion. Along with treating her
anemia, she was diagnosed with secondary
hyperparathyroidism due to vitamin D
deficiency, and suspected Paget's disease. She
was prescribed 1000 mg of oral calcium and
weekly 40,000 I1U vitamin D supplements for
eight weeks, after which she received an
intravenous infusion of 5 mg zoledronic acid.
She continued daily oral calcium (500 mg) and
vitamin D (800 IU) supplements after the
infusion.

Annual tests for serum alkaline phosphatase,
calcium, phosphate, and parathyroid hormone
were conducted. Unfortunately, she was lost to
follow-up during the second year due to the
COVID-19 pandemic but resumed treatment in
the third year with repeated zoledronic acid
injections at the end of the third and fourth
years. By the fifth year, her serum alkaline
phosphatase normalized to 81 U/L, and her

levels of serum vitamin D3 (49.9 ng/mL),
calcium (9.1 mg/dL), and parathyroid hormone
(56 pg/mL) were also within normal limits.
Bone densitometry showed improvement
(Figure 6), although there was little change in
her physical appearance or bone scan findings.
Throughout her treatment, adjustments were
made to her antihypertensive, lipid-lowering,
and asthma medications as needed.

Figure 1: a) large head with frontal bossing; b)
flat nose, broad forehead; c) scalp vein sign

Figure 3: X-ray skull lateral view showing wide
deploic space with irregular densities

57



Journal of Sylhet Women’s Medical College (JSWMC)

Journal.swmc.edu.bd

ISSN:

2708-2857 (P), 2710-0405 (O)
2025 Jan; Volume 15; Issue 01

Figure 4: Mixed lucencies of osteolytic and
osteoblastic zones (arrow) of bone enlargement
and coarsened trabeculae

Figure 5: Isotope Tc-99m HDP whole body
bone scan showing

increased radiotracer concentration in- a) skull,
b) thoracic vertebrae,

c) lumbar vertebrae, d) all sacral vertebrae, €)
pelvic bones

Figure 6: Normal bone densitometry at 5" year

tiiiiii1

Table 1: Summary of blood test values

Test At presentation At follow up
parameter at 5™ year
1 | Hemoglobin | 6.5 gm/dI 10.3 gm/dl
2 ESR 53mm 40mm
3 | Total count 9,000/cu-mm 10,000/cu-
of WBC mm
4 Differential N-60%, L- 35%, M- | N-64%, L-
count of 4%, E-1%, B- 0% 32%, M-4%,
WBC E-0%, B-0%
5 Platelet count | 1,60,000/cu-mm 2,10,400/cu-
mm
6 | Redcell MCV- 67fL MCV- 87fL
indices MCH- 18pg MCH- 30pg
MCHC- 26.87 MCHC- 34.48
gm/dL gm/dL
RDW-19.4% RDW-12.3%
7 Iron profile Serum Iron- 12.4 -
pumol/L
Serum Ferritin- 5.1
ng/mL
TIBC- 490 pmol/dL
Percent saturation-
2.53%
8 | Creatinine 0.5mg/dl 0.91mg/dI
9 Electrolytes Na- 137 mmol/L Na- 135
K- 4.0momol/L mmol/L
Cl- 102 mmol/L K- 3.6
HCO3-22 mmol/L momol/L
Cl- 110
mmol/L
HCO3-
23mmol/L
10 | Fasting lipid | TC- 220 mmol/L -
profile TG- 201mmol/L
HDL- 57mmol/L
LDL- 123mmmol/L
11 | Serum TSH 2.93 pmol/L 1.06 umol/L
12 | Serum 269.9 pg/mL 56 pg/mL
parathyroid
hormone
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13 | Serum 960 U/L 81 U/L
alkaline
phosphatase
14 | ABG PH- 7.43
Pa0O2- 65mmHg
C0O2-30mmHg
HCO3- 22mmol/L
15 | Serum 4.2 g/dL
albumin
16 | Serum 8.8 mg/dL 9.1 mg/dL
Calcium
17 | Serum 0.99 mmol/L 0.82mmol/L
phosphate
18 | Serum 15 ng/mL 49.9 ng/mL
vitamin D3

ESR-Erythrocyte Sedimentation Rate, WBC-White Blood

Corpuscle, TSH-Thyroid Stimulating Hormone, ABG-Arterial

Blood Gas

Discussion:

Paget’s disease of bone (PDB), also known as
osteitis deformans, is rare in Asia, Africa, the
Middle East, and Scandinavia. Epidemiological
trends have demonstrated an increasing
prevalence in the United States and, an overall
decrease in prevalence in the United Kingdom
and other European countries over the past two
decades. The disease prevalence increases after
55 years of age in all communities. However,
the exact reasons behind such geographical and
age distribution are unclear.®

Diagnosis is often incidental to radiology or
raised alkaline phosphatase levels.”'* The
reported case, who was in her late fifties, had
been seeking medical help for hypertension and
asthma for many years until she underwent a CT
scan of her head following a fall and it was then
only, that the diagnosis of PDB incidentally
unraveled. Such incidental diagnosis in
asymptomatic patients is quite common in this
condition.*?

Though bone pain, bone deformities (e.g.,
bowing of long bones, skull enlargement),
fractures, and hearing loss are the common
skeletal symptoms, the index patient had
minimal symptoms of PDB. Her vertigo might
be due to her severe anemia as she had no
vestibulo-cochlear problem. However, it could
also be due to the involvement of the skull due
to PDB. Other than this she had no other
symptoms attributable to PDB. Other skeletal
sites of involvement she had were the pelvis and,

the vertebral bodies without any symptom of
involvement. Long bones of the lower limbs are
the affected sites, as reported in other cases.®3
The severe microcytic, hypochromic anemia that
she had, as reflected by her low hemoglobin,
reduced MCV, and MCH was most likely due to
iron deficiency due to menorrhagia. The
patient’s persistent symptoms of fatigue and
dizziness with a history of recent falls required
correction through iron supplementation and
packed cell transfusion. Her positive response to
treatment was reflected by the rise in
hemoglobin to 10.3 g/dL following the packed
cell transfusion and the iron supplementation.
The pathogenesis of PDB involves abnormal
bone destruction by increased osteoclastic
activity followed by disorganized bone
formation by osteoblastic activity, resulting in
structurally weak and deformed bones. Some
have described three stages of pathogenesis, i.e.
the lytic stage (due to osteoclastic activity), the
mixed stage (both osteoclastic and osteoblastic
activity), and the inactive stage (due to
osteoblastic activity). The pathological fractures
of the affected bones take place during the lytic
stage and also in the mixed stage due to the
formation of large, deformed, and disorganized
bones. The disease manifestations gradually
decline in the inactive stage.*This forms the
basis of therapy with bisphosphonates that
induce remission through enhanced osteoblastic
activity.®

The diagnosis of Paget’s disease of bone (PDB)
primarily relies on the radiological and
biochemical findings. In this patient, an early CT
scan of the head, performed for an unrelated
reason, incidentally revealed characteristic
features of PDB.® Typically, CT or MRI scans of
the skeleton are not necessary after plain X-rays
have been used for diagnosis. However, CT
scans can be useful for identifying fractures, and
MRI scans can detect missed malignant lesions
such as sarcomas, giant cell tumors, or
metastases within the pagetic bone.®® X-rays
are important primary investigations as they can
reveal PDB by a number of radiological features
like osteolytic/osteosclerotic areas, thickened
cortex/ trabeculae and bone
expansion/deformity. In the index case, plain X-
ray skull was doneon purpose after the CT scan,
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and the both of themrevealed features of PDB.
As a result, the classical radiographic signs of
PDB, such as the ‘picture-frame vertebra’ or the
‘ivory vertebra’ in the spine, or the ‘brim sign’
in the pelvis, were not explored. 81617

While the radionuclide bone scans or scintigraph
offer greater sensitivity as compared to plain
radiographs, they have lower specificity in
diagnosis. The low specificity of this test is
because of its failure to differentiate between
bone metastasis, metabolic bone disease and,
fibrous dysplasia.'®®® The index case was
diagnosed with the help of combined typical
features in CT scan and bone scan. Fibrous
dysplasia was a strong differential according to
the CT scan features. However, scintigraphy
revealing a well preserved bony outline favored
the diagnosis of PDB. Smith et al found that
more than 70% of the symptomatic patients with
positive  scintigraph have normal bone
radiograph.81°

Among biochemical markers, serum alkaline
phosphatase (ALP) is the marker of choice, as its
elevation correlates with disease severity and
activity. This test is also very cheap and widely
available.!*?°Serum osteocalcin, a marker of
bone formation, is not recommended for
diagnosis or prognosis in clinical practice. More
recently, the bone formation marker PINP and
bone resorption markers such as N-telopeptide
or C-telopeptide have been considered better
alternatives to total ALP. Serum calcium and
phosphate levels are usually within normal
ranges in the PDB. Sometimes there are
minimally decreased calcium and elevated
parathyroid hormone levels.®? The index case
had a complicated scenario of mild
hypocalcemia,  hypovitaminosis D  and
hyperparathyroidism.

The treatment strategy of PDB has changed with
the development of potent and effective drugs.
At present, treatment is indicated for both
symptomatic and asymptomatic patients with
active disease and with risk of complications.
Considering the involvement of weight-bearing
vertebrae, the index patient was subjected to
bisphosphonate therapy. In 90% of cases ALP
levels normalize within the first year after

therapy.??2 But the reported case was slow to
respond. This might be due to the interrupted
follow-up due to the COVID-19 pandemic or
may be due to other existing metabolic
derangements in the patient.  Though
subcutaneous injection of salmon calcitonin has
been approved as a treatment for PDB, it is
rarely used now.%

Conclusion:

This case report demonstrates the complexity of
managing multiple interrelated conditions in an
elderly patient, particularly the interplay
between Paget’s disease, vitamin D deficiency,
and iron deficiency anemia. Paget’s disease,
although often asymptomatic, can present with
complications when the skull is involved, such
as vertigo and headaches. Early diagnosis and
appropriate treatment with bisphosphonates and
vitamin D supplementation can lead to
significant biochemical improvement, although
physical and radiological changes may persist.

References:

1. Banaganapalli B, Fallatah I, Alsubhi F, Shetty
PJ, Awan Z, Elango R, Shaik NA. Paget's
disease: a review of the epidemiology,
etiology, genetics, and treatment. Front Genet.
2023 Apr 26;14:1131182. doi:
10.3389/fgene.2023.1131182.

2. Cook SJ, Wall C. Paget's disease of bone: A
clinical update. Aust J Gen Pract. 2021 Jan-
Feb;50(1-2):23-29. doi: 10.31128/AJGP-10-
20-5690.

3. Hsu E. Paget's disease of bone: updates for
clinicians.  CurrOpinEndocrinol  Diabetes
Obes. 2019  Dec;26(6):329-334.  doi:
10.1097/MED.0000000000000503.

4. Phillips J, Subedi D, Lewis SC, Keerie C,
Cronin O, Porteous M et al. Randomised trial
of genetic testing and targeted intervention to
prevent the development and progression of
Paget’s disease of bone. Ann Rheum Dis.
2024 Mar 12;83(4):529-536. doi: 10.1136/ard-
2023-224990

5. Shankar YU, Misra SR, Vineet DA, Baskaran
P. Paget disease of bone: A classic case report.
ContempClinDent.2013 ; 4(2): 227-230.

6. Maxine A. Papadakis, Stephen J. McPhee,
Michael W. Rabow, Keneneth R. McQuid.
Current Medical Diagnosis & Treatment. Sixty

60


https://www.ncbi.nlm.nih.gov/pubmed/?term=Misra%20SR%5BAuthor%5D&cauthor=true&cauthor_uid=24015015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vineet%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=24015015
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baskaran%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24015015

Journal of Sylhet Women'’s Medical College (JSWMC)
Journal.swmc.edu.bd

ISSN: 2708-2857 (P), 2710-0405 (O)
2025 Jan; Volume 15; Issue 01

10.

11.

12.

13.

14.

15.

third ed. New York: McGraw Hill; 2024.
1161-62.

Ustiin F, Ustabasioglu FE, Toku¢ B, Biilbiil
BY, Celik M, Aytiirk S. Paget's Disease Of
The Bone Found Incidentally On F-18 FDG

PET/CT: Clinical Significance  And
Differential Diagnostic Criteria.
ActaEndocrinol ~ (Buchar). 2023  Jul-
Sep;19(3):292-300. doi:
10.4183/aeb.2023.292.

Loscalzo J, Kasper LD, Longo DL, Fauci AS,
Hauser LS, Jameson JL. Harrison’s Principles
of Internal Medicine. Twenty first ed. New
York: McGraw Hill; 2022. 3209-12

Ralston SH. Bisphosphonates in the
management of Paget’s disease. Bone. 2020
Sep;138:115465. doi:
10.1016/j.bone.2020.115465.

Urquiaga M, Gaffo A. Paget disease of bone in
a southeastern Veteran population. Am J Med
Sci. 2024  Jun;367(6):357-362. doi:
10.1016/j.amjms.2024.02.005.

Gennari L, Rendina D, Merlotti D, Cavati G,
Mingiano C, Cosso R et al. Update on the
pathogenesis and genetics of Paget's disease of
bone. Front Cell Dev Biol. 2022 Aug
12;10:932065. doi:
10.3389/fcell.2022.932065.

Cundy T. The Decline of Paget's Disease of
Bone and Domestic Coal Use-A Hypothesis.
Calcif Tissue Int. 2024 Aug;115(2):117-123.
doi: 10.1007/s00223-024-01241-0.

Gheorghe AM, Stanescu LS, Petrova E,
Carsote M, Nistor C, Ghemigian A. Paget’s
Disease of the Bone and Lynch Syndrome: An
Exceptional Finding. Diagnostics (Basel).
2023 Jun 17;13(12):2101. doi:
10.3390/diagnostics13122101.

Bouchette P, Boktor SW. Paget Disease
[Internet]. PubMed. Treasure Island (FL):
StatPearls Publishing; 2020. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK430
805/

Kumar AA, Kumar P, Prakash M, Tewari V,
Sahni H, Dash A. Paget’s disease diagnosed
on bone scintigraphy: Case report and
literature review. Indian J Nucl Med. 2013
Apr;28(2):121-3. doi: 10.4103/0972-

16.

17.

18.

19.

20.

21.

22,

23.

3919.118258. PMID: 24163523; PMCID:
PMC3800309.

Tenshin H, Delgado-Calle J, Windle JJ,
Roodman GD, Chirgwin JM, Kurihara N.
Osteocytes and Paget’s Disease of Bone.
CurrOsteoporos Rep. 2024 Apr;22(2):266-
272. doi: 10.1007/s11914-024-00863-5. Epub
2024 Mar 8. PMID: 38457001; PMCID:
PMC11060996.

Singer FR. Paget’s Disease of Bone. 2020 Jan
4. In: Feingold KR, Anawalt B, Blackman
MR, Boyce A, Chrousos Get al, editors.
Endotext [Internet]. South Dartmouth (MA):
MDText.com, Inc.; 2000—.

Columbres RCA, Din S, Gibbs L, Kimonis V.
Bone scan findings of Paget’s disease of bone
in patients with VCP  Multisystem
Proteinopathy 1. Sci Rep. 2024 Mar
11;14(1):5917.  doi:  10.1038/s41598-024-
54526-7.

Maatallah K, Ben Nessib D, Labbéne E,
Ferjani H, Bouaziz M, et al. Paget’s Disease of
Bone in Patients under 40 Years: Two case
reports and review of the literature. Sultan
QaboosUniv. Med J. 2021 Feb;21(1):e127-
el131. doi: 10.18295/squm;.2021.21.01.019.
Epub 2021 Mar 15.

Phillips J, Subedi D, Lewis SC, Keerie C,
Ralston SH. Prophylactic zoledronic acid
therapy to prevent or modify Paget’s disease
of bone progression in adults with SQSTM1
mutations: the ZiPP RCT. Southampton (UK):
National Institute for Health and Care
Research; 2024 Jun.

Corral-Gudino L, Tan AJ, Del Pino-Montes J,
Ralston SH. Bisphosphonates for Paget’s
disease of bone in adults. Cochrane Database
Syst Rev. 2017 Dec 1;12(12):CD004956. doi:
10.1002/14651858.CD004956.pub3.

Erol RS, Sen EC, Ozturk FY, Alayci B,
Altuntas Y. Frequency of Metabolic Syndrome
in Paget’s Disease of Bone. SisliEtfalHastan
Tip Bul. 2022 Sep 22;56(3):360-364. doi:
10.14744/SEMB.2021.78861.

Singer FR, Fredericks RS, Minkin C. Salmon
calcitonin therapy for Paget's disease of bone.
The problem of acquired clinical resistance.
Arthritis Rheum. 1980 Oct;23(10):1148-54.
doi: 10.1002/art.1780231012.

61


https://www.ncbi.nlm.nih.gov/books/NBK430805/
https://www.ncbi.nlm.nih.gov/books/NBK430805/

