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Keywords: Introduction: Paget’s disease of the bone is a non-malignant skeletal disorder characterized by
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occurring from trivial injuries are a well-known clinical presentation in patients with Paget’s
disease. An avulsion fracture of the tibial tuberosity is an infrequent injury and has an extremely
low occurrence in adults, with only a few cases reported in literature. We describe a case of a
patient with undiagnosed Paget’s Disease of the bone, sustaining a pathological avulsion fracture
of the tibial tuberosity.

Case report: A 54-year-old male presented with right knee pain after his knee gave way whilst
standing in the goal area during a game of football, twisting his right ankle and falling. Plain
radiographs of the knee revealed an avulsion fracture of the tibial tuberosity with abnormal
modelling of the proximal half of the tibia. An MRI confirmed a diagnosis of Paget’s disease of the
bone. The patient underwent open reduction internal fixation. At 3 months follow up, the patient
had good knee range of motion from 0 to 100 degrees and by 6 months he had returned to his
usual activities.

Conclusion: We describe a unique case of tibial tuberosity avulsion fracture in an adult with PDB.
Treatment was successful with cannulated screws and tension band wiring. Patients with PDB
who fracture present with diagnostic and operative challenges, it is vital to progress with caution
in the postoperative rehabilitation phase.

Introduction

Avulsion fractures of the tibial tuberosity are an extremely infrequent injury in adults, with only a few case reports described in
literature. Fractures of the tibial tuberosity constitute only 3% of proximal tibial fractures [1]. The mechanism of injury in avulsion
fractures of the tibial tuberosity in adults has not been fully elucidated, however it has been attributed to direct trauma to the tubercle
[2], as opposed to the classical injury due to eccentric contraction of the quadriceps during pushing off or landing whilst jumping seen

* Corresponding author at: Department of Trauma and Orthopaedics, Darent Valley Hospital, Darenth Wood Road, Dartford, Kent DA2 8DA,
United Kingdom of Great Britain and Northern Ireland.
E-mail addresses: marjan.raad@nhs.net (M. Raad), Sebastian.ndlovu@nhs.net (S. Ndlovu), tord.hogsand@nhs.net (T. Hégsand), saif.ahmed3@
nhs.net (S. Ahmed), mark.norris2@nhs.net (M. Norris).
1 Department of Trauma and Orthopaedics, Darent Valley Hospital, Darenth Wood Road, Dartford, Kent, DA2 8DA.
2 Trust grade Foundation year 2 Doctor, General Surgery, Darent Valley Hospital, Darenth Wood Road, Dartford, Kent, DA2 8DA.

https://doi.org/10.1016/j.tcr.2021.100440

Accepted 17 February 2021

Available online 20 February 2021

2352-6440/© 2021 The Authors.  Published by Elsevier Ltd.  This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:marjan.raad@nhs.net
mailto:Sebastian.ndlovu@nhs.net
mailto:tord.hogsand@nhs.net
mailto:saif.ahmed3@nhs.net
mailto:saif.ahmed3@nhs.net
mailto:mark.norris2@nhs.net
www.sciencedirect.com/science/journal/23526440
https://www.elsevier.com/locate/tcr
https://doi.org/10.1016/j.tcr.2021.100440
https://doi.org/10.1016/j.tcr.2021.100440
https://doi.org/10.1016/j.tcr.2021.100440
http://creativecommons.org/licenses/by-nc-nd/4.0/

M. Raad et al. Trauma Case Reports 32 (2021) 100440

in adolescents [3]. We describe a case of a 54-year-old male patient with undiagnosed Paget’s Disease of the bone (PDB), who sustained
a pathological tibial tuberosity avulsion fracture during low impact activity, case management and outcomes.

Case report

A 54-year-old male presented with right knee and right ankle pain after his knee gave way whilst standing in the goal area during a
game of football, resulting in a fall and twisting of his right ankle. He was unable to weight-bear afterwards. On examination, he had
significant swelling and tenderness anteriorly along the proximal tibial shaft with a moderate effusion in the knee. He also had a
swollen right ankle with tenderness over the lateral malleolus and could not actively straight leg raise or extend the right knee. The
patient had a past medical history of asthma, vitamin B12 deficiency and mobilised independently.

Plain radiographs of the knee and ankle revealed an avulsion fracture of the tibial tuberosity with antero-superior displacement and
overlying soft tissue swelling. It was noted that there was abnormal modelling of the proximal half of the tibia [Figs. 1 and 2].
Furthermore, there was an oblique fracture of the distal fibula at the level of the syndesmosis. An MRI scan was performed to obtain a
better understanding of the underlying pathology and this revealed trabecular signal irregularities consistent with a diagnosis of
Paget’s Disease involving the tibia [Figs. 3 and 4]. Previous radiographs which had been taken in 2015 also confirmed Paget’s disease
[Fig. 5].

On the second day of admission the patient developed shortness of breath and had a syncopal episode on the ward; an urgent
Computerised Tomography pulmonary angiogram (CTPA) showed multiple filling defects in the right middle and lower lobe pul-
monary arteries in keeping with pulmonary embolism. However bilateral Doppler ultrasound scans of his legs were normal. On the
advice of the Haematologist, the patient was started on treatment dose Dalteparin, and surgery was delayed for 2 weeks, with further
advice to use subcutaneous unfractionated heparin infusion during the peri-operative period.

Intraoperatively, the synovial sheath of the knee was found open and the bone quality around the tibial tubercle was very poor,
with an extremely soft consistency. The fracture fragment was reduced to its footprint and fixed with a single AP 4 mm cannulated
screw with a washer and supplemented with a tension loop through another cannulated screw distally. Additionally, a robust reti-
nacula repair was performed. An attempt to place an intraosseous suture was shelved as this could have easily cut through the bone.
The reconstruction was stable despite the deficient bone integrity even at 90 degrees of flexion. An open reduction internal fixation of
the ankle was performed at the same sitting. Postoperatively, the patient was immobilised in an above knee backslab.

We followed-up the patient three weeks postoperatively; his wounds were clean and dry and postoperative radiographs were
satisfactory [Figs. 6 and 7]. The backslab was converted to an above knee full plaster cast, and the patient remained non-weight
bearing. At the subsequent follow-up 6 weeks post-operatively, the full plaster cast was removed, and the knee was fitted into a

Fig. 1.. Right knee AP radiograph showing avulsion fracture of the tibial tuberosity.
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Fig. 3.. MRI scan revealing marked Paget’s disease of the proximal tibia.

range of motion brace limiting flexion from O to 45 degrees with progressive weight-bearing. The range of flexion was increased by 20
degrees every 2 weeks. At 12 weeks postoperatively, the patient was able to mobilise unaided without the brace, he could extend the
knee with no extension lag and flex to 100 degrees. Unfortunately, he developed a pyogenic granuloma on the surgical site which was
successfully treated with cautery and a course of oral antibiotics. Repeat radiographs showed radiological signs of union and no ev-
idence of failure of the fixation construct.

Discussion

Avulsion fractures of the tibial tuberosity are an extremely uncommon injury in the adult population [4]. In contrast, such injuries
are more common in athletic male adolescents during physiologic physiodesis of the proximal tibial tubercle [5]. The mechanism of
injury in adults has not been clearly described, however it has been attributed to direct trauma as previously stated. A sudden eccentric
contraction of the quadriceps in adults is more likely to disrupt the more proximal and relatively weaker structures of the extensor
apparatus as opposed to avulsing the tibial tubercle. Nevertheless, in this case the ‘diseased, fragile bone’ at the attachment of the
patella tendon on the tibial tuberosity due to Paget’s disease, ostensibly presented the weakest link in his extensor mechanism.
Compartment syndrome, loss of range of motion and bursitis are some of the complications that can occur after an avulsion injury of
the tibial tuberosity [6,7].

PDB is a benign skeletal disorder illustrated by focal abnormalities in bone remodelling at one (monostotic) or more (polyostotic)
skeletal sites. The condition is rare in people under the age of 50 years but becomes more common with age [8]. PDB can affect any
skeletal site, but it is mostly seen in the pelvis, spine, femur, tibia, and skull [9]. The cause of Paget’s disease is unknown, however
there is a strong genetic component with 15%-20% of those affected having first-degree relative with PDB [10,11]. Risk factors for PDB
include male sex, increasing age, and ethnic background [12].
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Fig. 5.. Right knee lateral radiograph from five years ago revealing similar picture to Figure 1.

At a cellular level, PDB is characterized by an increase in numbers and activity of osteoclasts combined with a complimentary
increase in osteoblast activity [13]. This results in an increased and disordered formation of bone (woven bone) which is mechanically
weak and prone to deformity and fractures. The focal increases in osteoclast and osteoblast activity are also coupled with marrow
fibrosis and increased bone vascularity [14]. Bone marrow and circulating osteoclast precursors exhibit a heightened sensitivity to
factors known to stimulate bone resorption such as 1,25 dihydroxy vitamin D and receptor activator of NF-kB ligand (RANKL) [15].

The bone may be hyperaemic, deformed, osteosclerotic or osteolytic [16], is less resilient to plastic deformation and at risk of crack
propagation. PDB is also associated with poor fracture healing after surgical fixation leading to delayed union or non-union [17].
Metabolic control of the fracture and disease advancement is evolving and entails the use of calcitonin and bisphosphonates [18].

Conclusion

We describe a rare injury of the tibial tuberosity in an adult with PDB. Treatment was successful with cannulated screws and tension
band wiring. To our knowledge this type of injury in a patient with concomitant PDB is unique and has not been reported in the past.
Pathological fractures in patients with PDB present clinicians with diagnostic and operative challenges not only in terms of achieving a
stable fixation, but also fracture union. A prompt diagnosis, early repair and cautious functional rehabilitation are pertinent goals of
treatment to obtain the best functional outcome for the patient.
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Fig. 7.. Lateral radiograph of the knee taken postoperatively.

Clinical message

Paget’s disease of the tibia and tibial tuberosity fracture in an adult are both rare conditions. With an underlying bone disease such
injuries can present after minimal trauma. When presented together the diagnosis and management can be challenging. A detailed
evaluation of the patient with imaging such as MRI preoperatively is pertinent and postoperative rehabilitation should be monitored
and undertaken with caution.

CRediT authorship contribution statement

Marjan Raad: Investigation, conceptualisation, methodology, Visualisation, Roles/Writing — original draft.
Sebastian Ndlovu — conceptualisation, review and editing.

Tord Hurtig Hogsand — review and editing.

Saif Ahmed: Supervision, writing — review and editing.

Mark Norris: Supervision, validation, writing — review and editing.

Acknowledgements and funding

Nil.



M. Raad et al. Trauma Case Reports 32 (2021) 100440

Declaration of competing interest

The authors declare that they have no competing interests.

References

[1]
[2]

[3]
[4]
[5]
[6]
[71
[8]
[91

[10]
[11]

[12]
[13]
[14]

[15]
[16]

[17]
[18]

B.E. McKoy, C.L. Stanitski, Acute tibial tubercle avulsion fractures, Orthop Clin North Am 34 (2003) 397-403.

S. Kang, P.H. Chung, Y.S. Kim, H.M. Lee, J.P. Kim, Bifocal disruption of the knee extensor mechanism: a case report and literature review, Arch. Orthop. Trauma
Surg. 133 (4) (2013) 517-521.

A. Jakoi, M. Freidl, A. Old, M. Javandel, J. Tom, J. Realyvasquez, Tibial tubercle avulsion fractures in adolescent basketball players, Orthopedics 35 (8) (2012)
692-696.

L.H. William, R.H. Charles, D.A. William, Avulsion fractures of the tibial tubercle, J Bone Joint Surg Am The Journal Of Bone & Joint Surgery. 53 (8) (1971)
1579-1583

B.E. McKoy, C.L. Stanitski, Acute tibial tubercle avulsion fractures, The Orthopedic Clinics of North America 34 (3) (2003) 397-403.

J.J. Wall, Compartment syndrome as a complication of the Hauser procedure, J. Bone Joint Surg. Am. 61 (2) (1979) 185-191.

J.M. Pape, J.A. Goulet, R.N. Hensinger, Compartment syndrome complicating tibial tubercle avulsion, Clin Orthop RelatRes. 295 (1993) 201-204.

S. Holgado, D. Rotés, M. Guma, et al., Paget’s disease of bone in early adult life, Ann. Rheum. Dis. 64 (2005) 306-308.

Diagnosis and management of paget’s disease of bone in adults: a clinical guideline. Stuart H Ralston et al, Journal of Bone and Mineral Research 34 (4) (Apr
2019).

E.S. Siris, R. Ottman, E. Flaster, J.L. Kelsey, Familial aggregation of Paget’s disease of bone. 6 (1991) 495-500.

M. Seton, H.K. Choi, Hansen MF, et al, Analysis of environmental factors in familial versus sporadic Paget’s disease of bone — the New England Registry for
Paget’s Disease of Bone. 18 (2003) 1519-1524.

T.P. Van Staa, P. Selby, H.G. Leufkens, K. Lyles, J.M. Sprafka, C. Cooper, Incidence and natural history of Paget’s disease of bone in England and Wales, J. Bone
Miner. Res. 17 (3) (2002) 465-471.

P.J. Meunier, J.M. Coindre, C.M. Edouard, M.E. Arlot, Bone histomorphometry in Paget’s disease. Quantitative and dynamic analysis of pagetic and nonpagetic
bone tissue, Arthritis Rheum. 23 (10) (1980) 1095-1103.

Diagnosis and management of Paget’s disease of bone in adults: a clinical guideline. Stuart H Ralston et al, Journal of Bone and Mineral Research 34 (4) (Apr
2019).

G.D. Roodman, J.J. Windle, Paget disease of bone, J. Clin. Invest. 115 (2005) 200-208.

J.L. Shaker, Paget’s disease of bone: a review of epidemiology, pathophysiology and management, Ther Adv Musculoskelet Dis. 1 (2) (2009) 107-125, https://
doi.org/10.1177/1759720X09351779.

F.R. Singer, Bone quality in Paget’s disease of bone, Curr Osteoporos Rep 14 (2016) 39-42, https://doi.org/10.1007/s11914-016-0303-6.

D.G. Verinder, J. Burke, The management of fractures in Paget’s disease of bone, Injury. 10 (4) (1979 May) 276-280, https://doi.org/10.1016/0020-1383(79)
90043-3.


http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0005
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0010
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0010
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0015
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0015
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0020
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0020
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0025
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0030
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0035
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0040
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0045
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0045
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0050
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0055
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0055
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0060
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0060
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0065
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0065
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0070
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0070
http://refhub.elsevier.com/S2352-6440(21)00045-5/rf0075
https://doi.org/10.1177/1759720X09351779
https://doi.org/10.1177/1759720X09351779
https://doi.org/10.1007/s11914-016-0303-6
https://doi.org/10.1016/0020-1383(79)90043-3
https://doi.org/10.1016/0020-1383(79)90043-3

	Fracture of tibial tuberosity in an adult with Paget’s disease of the bone – An interesting case and review of literature
	Introduction
	Case report
	Discussion
	Conclusion
	Clinical message

	CRediT authorship contribution statement
	Acknowledgements and funding
	Declaration of competing interest
	References


