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Background: Paget’s disease of bone leads to change in the shape and size of the bone 
and results in reduced bone strength, leading to the complications of deformity, arthri-
tis, and fracture. Due to unknown reasons, Paget’s disease is rare in Asian descendants. 
We report the cases of Paget’s disease who visited our institute for 15 years and reviewed 
the literatures. Methods: We retrospectively reviewed the medical records and radio-
grams of 8 patients (6 female and 2 male) who were diagnosed as Paget’s disease of 
bone. Diagnosis was confirmed by typical radiological feature in the involved skeletons 
and/or pathologic findings. Results: Pelvis, skull and spine were three most frequently 
involved bones. All involved bones in our cases showed changes in shape and trabecular 
pattern which resulted in bowing of lower extremity, secondary osteoarthritis, compres-
sion fracture of spine and enlargement of skull. Mean follow time was 4.71 years and all 
patient were treated bisphosphonate (BP). Use of BP controlled the level of serum alka-
line phosphatase level effectively. Conclusions: We have reviewed eight patients who 
were previously diagnosed as Paget’s disease of bone in our institute. We could identify 
typical radiologic and clinical findings such as bowing deformity of long bone, second-
ary osteoarthritis, compression fracture and osteomyelitis of mandible that deteriorated 
the quality of their living.
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INTRODUCTION

Paget’s disease of bone is a progressive disorder characterized by an increased 
rate of bone turnover and remodeling leading to excessive bone resorption and 
disorganized bone formation. It is also called as osteitis deformans because it leads 
to change in the shape and size of the bone.[1-4] It often involves the axial skele-
ton such as skull, spine and pelvis. Bowing deformities occur frequently in the long 
bones of the extremities, especially in the femur and tibia due to its shape and wei
ght bearing. Due to unknown reasons, Paget’s disease is rare in Asian descendants. 
Only one case series with short term follow up was published in Korea. We reviewed 
the cases of Paget’s disease who visited our institute for 15 years and reviewed 
their skeletal manifestation and follow up records focused on the effect of bisphos-
phonate.
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METHODS

We retrospectively reviewed the medical records and ra-
diograms of 8 patients (6 female and 2 male) who were di-
agnosed as Paget’s disease of bone in our institute since 
2001. Seven of them were Korean and one was Russian. 
They were all middle aged patients and their mean age 
was 55.4 years (range, 39-67). Diagnosis was confirmed by 

typical radiological feature in the involved skeletons and/
or pathologic findings. Alkaline phosphatase level was ele-
vated in half of the patients. They were all treated with var-
ious bisphosphonates. The characteristics of these patients 
are summarized in Table 1. We made a follow up sheath 
and checked the effect of bisphosphonate on serum level 
of alkaline phosphatase in these patients in Table 2.

Table 1. Characteristics of patients

Case Age Sex Symptom Location Laboratory finding 
(at first visit) Treatment Result Complication

1 66 F Right thigh pain Skull, Pelvis, 
Femur, Tibia, 
Mandible

Alk ph 26.8 IU/L Risedronate, NSAID, Nailing for  
impending AFF

Improved symptom Osteomyelitis of 
mandible

2 48 F Deformity of 
left femur

Skull, Femur Alk ph 42 IU/L Alendronate, Deformity correction Improved symptom

3 67 F Right hip pain Pelvis, Femur Alk ph 214 IU/L ↑ Alendronate, THR for right hip arthritis Alk ph 147 IU/L Right hip arthritis

4 60 M Leg pain Tibia Alk ph 178 IU/L↑ Zolendronic acid Alk ph 118 IU/L

5 39 F Back pain Spine Alk ph 40 IU/L Ibandronate, NSAID, Surgery for  
spinal stenosis

Improved symptom Spinal stenosis

6 49 M Back pain Spine Alk ph 87 IU/L Zolendronic acid, NSAID, Surgery for 
spinal stenosis

Improved symptom Spinal stenosis

7 55 F Back pain Spine Alk ph 237 IU/L↑ Alendronate, NSAID Alk ph 57 IU/L Compression 
fracture, Spinal 
stenosis

8 59 F Pelvic pain Spine, Pelvis Alk ph 180 IU/L ↑ Zolendroic acid, NSAID Alk ph 90 IU/L

F, female; M, male; Alk ph, alkaline phosphatase (International units and normal range 39-111); NSAID, nonsteroidal anti-inflammatory drug; AFF, atypi-
cal femoral fracture; THR, total hip replacement.

Table 2. Effect of bisphosphonate on serum level of alkaline phosphatase

Case Sex/Age Variables -2 years -1 year First Visit +1 year +2 years +3 years +5 years +10 years Main manifestation

1 F/67 BP Y* Y No No No Osteomyelitis of mandible

Alk Ph N N N N N Atypical femoral fracture

2 F/48 BP Y* Y Y Y Y Y Y Defomrity of femur

Alk Ph NC NC N N N N N

3 F/67 BP Y* Right hip arthritis

Alk Ph E/N

4 M/60 BP Y* Y Y Y No Y Defomity of tibia

Alk Ph E N N N N E

5 F/39 BP No No Y* Y No Spinal stenosis

Alk Ph N N N N N

6 M49 BP Y* No No Spinal stenosis

Alk Ph N N N

7 F/56 BP Y* No Y Y Compression fracture

Alk Ph E N N N

8 F/60 BP Y* Y Y Spinal stenosis

Alk Ph E N N

F, female; M, male; BP, bisphosphonate; Y*, diagnosis of Paget’s disease and start of bisphosphonate; Y, intake of bisphosphonate; No, no medication; 
Alk ph, alkaline phosphatase; N, normal range; NC, not available; E, elevation.
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RESULTS

1. Typical radiologic patterns 
1) Skull was involved in two patients 

Diploic widening was noted on the lateral radiograms. 
One patient was suffered from osteomyelitis of mandible 
and maxillary bone as well. Pathognomonic finding such 
as cotton wool appearance’ was confirmed in computed 

tomography (CT) scan (Fig. 1).

2) Spine was involved in three patients 
Deformity and compression fracture of the involved ver-

tebrae were identified in the CT and magnetic resonance 
imaging. They were all confirmed by bone biopsy (Fig. 2).

Pelvis and lower extremity; Three patients had lesions in 
pelvis, three in femur and two in tibia. They all showed thick-

Fig. 1. (A) General diploic widening and area of lytic defect (osteoporosis circumscripta) is shown in the occipital bone. (B, C) Increased bone den-
sity in mandible/maxilla and loss of alveolar bone are shown. The arrow indicates so called ‘cotton wool’ appearance, a pathognomonic finding 
of Paget’s disease. 

A B C

Fig. 2. (A) Multilevel spine involvement with compression fracture and enlargement of spinous processes and laminae is shown. (B) Increased 
bone formation and bone resorption activity is shown in three lumbar vertebrae with degeneration of intervertebral disc. (C) Suspicious bony le-
sion in the 3rd lumbar vertebrae was diagnosed as Paget’s disease by computed tomography guided spinal bone biopsy. (A, D) Patient’s bone bi-
opsy of thoracic vertebrae: irregularly thickened bony trabeculae with osteoblastic and osteoclastic activity are shown (hematoxylin and eosin 
stain [H & E], ×100 magnification).

A B C D
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ening of trabeculae. Bowing deformity and/or multiple loos-
er zone were found in the femur and tibia. One Russian pa-
tient had severe osteoarthritis of the hip joint which was 
treated by total joint replacement (Fig. 3).

2.	Follow up sheath 
Mean follow up time was 4.71 years (range, 2-10). All pa-

tients took bisphosphonate (BP) for average 2.75 years (range, 
1-7). The elevation of serum alkaline phosphatase level was 
well under control with intake of BP in all cases (Table 2).

3. Case illustration of a patient showing 
atypical femoral fracture (AFF) like lesion

1)	Number 1 patient in Table 1
A 66 year-old female patient who suffered from an un-

healing wound and pus discharge after tooth extraction 
since 2013 had undergone several debridement surgeries 
and was diagnosed as Paget’s disease of mandible with os-
teomyelitis. The bony lesions were also confirmed in skull 
(Fig. 1B, C), pelvis, both femora and tibiae (Fig. 4). Both me-

dial and lateral cortices of the femur were thickened and 
multiple looser zones were observed in the simple radio-
gram and technecium 99m whole body bone scan. Slight 
external expansion of lateral cortex was recognized in the 
middle one third of right femoral shaft. She was prescribed 
risedronate due to migratory pain in both lower limbs from 
2015. After 1 year of taking risedronate, right thigh pain de-
veloped again and did not subside for 3 months.[5,6] She 
stopped taking risedronate and visited our clinic for the 
evaluation of thigh pain and further treatment. 

She was afebrile but still had a draining sinus at the infe-
rior aspect of chin due to mandible osteomyelitis. The alka-
line phosphatase level had been within normal range con-
sistently for 2-year. Bone specific alkaline phosphatase lev-
el (26.8 U/L) was not elevated. Levels of calcium, albumin, 
25-hydroxy-vitamin D were normal. White blood cell count, 
procollagen type I N-terminal propeptide (C1NP) and N-ter-
minal telopeptide (NTx) were within normal range. 

Both femora showed thickening and prominence of pri-
mary compression and tension trabeculae in the proximal 

Fig. 3. (A) Coronal reconstructed computed tomography scan of the pelvis shows severe osteoarthritis of hip joint: loss of joint space and multiple 
subchondral bone cyst. Paget’s disease involved right innominate bone. (B) Prominent varus deformity and thickened trabecular pattern are shown 
in the distal metaphysis and both condyles of right femur. (C, D) Thickening of anterior cortex resembling saber shin and varus deformity at the 
periarticular area are identified in the tibia. 

A B C D
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femur. Coxa vara and grade II anterolateral femoral bowing 
was noted.[7] A beak like protrusion replaced smooth ex-
ternal expansion of the lateral cortex in the femur which was 
recognized three years ago. Looser zone which was initially 
noted in the middle of expansion became more distinct and 
looked like a dreaded black line at the moment.[8] In order 
to control the thigh pain and prevent impending complete 
fracture of AFF like lesion, we decided to perform prophy-
lactic femoral nailing using new nailing technique. Nailing 
procedure was uneventful and nail was inserted in exter-
nal rotation to accommodate anterolateral femoral bow-
ing.[7] Careful follow up of left femur is also necessary. 

DISCUSSION 

In Paget’s disease of bone, over-activity of both osteo-
blasts and osteoclasts, results in either the deposition of 

low-quality woven bone or areas of osteolysis, respectively.
[1-3] Both can result in reduced bone strength, leading to 
the complications such as deformity, secondary osteoar-
thritis, and fracture. Both genetic and environmental fac-
tors have been implicated in the pathogenesis of Paget’s 
disease. Paget’s disease occurs commonly in families and 
can be transmitted vertically in an autosomal dominant 
pattern. Viral infection theory is also advocated by many 
authors.[2] Several single case reports and one case analy-
sis for 11 patients were reported for Korean patients who 
were diagnosed as Paget’s disease of bone.[4] That suggests 
rarity of this disease entity in Korea compared to Western 
countries where Paget’s disease is the second most com-
mon bone disease after osteoporosis. Pelvis, skull and spine 
were three most frequently involved bones in their case 
analysis report. Our cases also showed similar pattern in 
bone involvement. All involved bones in our cases showed 

Fig. 4. (A) Whole body bone scan shows hot uptakes in mandible, maxilla, calvarium, pelvis, both femora, and tibiae. Multiple small hot spots in 
both femoral shafts indicate multiple looser zones. (B) Enlarged views of the mid shaft of right femur (upper part 2013, lower part 2016). (C) Coxa 
vara and grade II anterolateral femoral bowing (reference line drawn from the tip of the greater trochanter to the center of trochlear notch passes 
through the medial cortex at the apex of bowing deformity) is shown. A beak like protrusion replaced smooth external expansion of the lateral 
cortex in the femur (encircled part is enlarged and shown in the lower part of column B). (D) Prophylactic femoral nailing was performed using a 
new technique which was developed for nailing in atypical femoral fracture associated femoral bowing. 

A B C D
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changes in shape and trabecular pattern which resulted in 
bowing of lower extremity, secondary osteoarthritis, com-
pression fracture of spine and enlargement of skull. Osteo-
myelitis of mandible and loss of all teeth caused severe de-
crease in mastication and oral hygiene.

Follow up data (Table 2) showed that the levels of serum 
alkaline phosphatase were elevated in 4 patients and they 
were well controlled by various agents of bisphosphonate. 
The doctors prescribed the bisphosphonate regardless of 
serum levels of alkaline phosphatase level when patients 
complain of bone pain in short terms. However, in the case 
illustration, bisphosphonate was inappropriate to treat this 
patient due to osteomyelitis of the mandible and atypical 
features of the femoral insufficiency fracture.[8-11] Paget’s 
disease involves both femora and tibiae causing multiple 
pseudo- fractures (looser zone) in both femora. Chronic in-
sufficiency type fracture in the deformed femur sometimes 
manifests beak like protrusion in the lateral cortex and a 
central black line suggesting incomplete AFF. Femoral bow-
ing is one of the causes of atypical femoral diaphyseal frac-
ture as well as long-term use of bisphosphonate.[12] Since 
she took risedronate for just 1year, it is difficult to estimate 
the effect of bisphosphonate in this case. The task force 
team report of the American Society of Bone and Mineral 
Research excluded the metabolic bone disease such as hy-
perparathyroidism and Paget’s disease in the definition of 
AFF. It is probably due to difficulty in differentiating the 
healing callus over the looser zone from periosteal callus 
reaction in AFF.[13] Aside from the definition of AFF, our 
patient had the sclerotic bone at the fracture end as well 
as thigh pain, those were favourable signs of AFF. So, we 
decided to treat her as if her diagnosis was Paget’s disease 
and AFF.

AFF is difficult to treat once it is completely fractured re-
sulting in high risk of fixation failure and reoperation.[14,15] 
It is beneficial if prophylactic nail is indicated in such patients 
because clinical results are better. In the surgical treatment 
of AFF, it is recommended to cover the whole length of 
femoral shaft so as not to make a stress riser. Severe femo-
ral bowing is contraindicated for prophylactic femoral nail-
ing unless correctional osteotomy is performed. Her femo-
ral bowing deformity was grade II (Fig. 4) and Zimmer nat-
ural nail greater trochanter starting femoral nail was insert-
ed using new technique which was developed to accom-
modate the pre-existing anterolateral femoral bowing with 

success.[7]
Parathyroid hormone is suggested to be beneficial in the 

treatment of incomplete AFF. However, it is contraindicat-
ed in Paget’s disease. And bisphosphonate was inappropri-
ate to treat this patient due to osteomyelitis of the mandi-
ble and atypical features of the femoral insufficiency frac-
ture.[9-15] Use of denosumab in Paget’s disease was not 
established yet.[16] Since risk of medication-related osteo-
necrosis of the jaw (MRONJ) was reported in the patients 
who were treated with denosumab for 10 years. It is not a 
good choice either. Calcitonin is another option in Paget’s 
disease. However, its use in Paget’s disease is still contro-
versial due an increased risk of malignancies in calcitonin-
salmon treated patients compared to placebo-treated pa-
tients.[17,18] Because of limitation in medication, prophy-
lactic nailing in impending AFF in right femur was indicat-
ed and performed for her. 

Limitations of this study are; First, the patient size was 
small due to rarity of diseases in Korean ethnics. Second, 
disease activity was evaluated with serum alkaline phos-
phatase alone. Third, differentiation of looser zone and trans-
verse fracture was not conclusive. Even though there were 
few limitations in this study, we could describe the various 
skeletal manifestations of Paget’s disease in Korean patients 
and effectiveness of bisphosphonate.

CONCLUSION

Here, we have reviewed eight patients who were previ-
ously diagnosed as Paget’s disease of bone in our institute. 
Because of paucity of the cases, only limited analysis was 
possible. However, we could identify typical radiologic and 
clinical findings in our cases such as bowing deformity of 
long bone and subsequent osteoarthritis, compression frac-
ture and osteomyelitis of mandible. Use of bisphosphonate 
controlled the level of serum alkaline phosphatase level 
effectively.
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