Trauma Case Reports 57 (2025) 101176

Contents lists available at ScienceDirect ~  trauma

Trauma Case Reports

-
ELSEVIER journal homepage: www.elsevier.com/locate/tcr

Managing delayed union of fragility fractures of the pelvis
successfully using romosozumab: A case report

K. Wada®", A. Tominaga ", M. Naruo , K. Okazaki "

@ Department of Orthopaedics, Spine Center, Tomei Atsugi Hospital, Kanagawa, Japan
Y Department of Orthopaedics, Tokyo Women's Medical University, Tokyo, Japan
¢ Department of Orthopaedics, Tomei Atsugi Hospital, Kanagawa, Japan

ARTICLE INFO ABSTRACT

Keywords: Fragility fractures of the pelvis (FFPs) are typically caused by minor trauma or without any
Fragility fracture trauma in older individuals with osteoporosis. In recent years, FFP incidence has increased
Pelvis

considerably owing to the increasing number of individuals in the aging population as well as
impaired daily life. Surgeries are the main treatment options for some types of FFPs; however, the
potential of the use of romosozumab, an FDA-approved humanized monoclonal antibody that can
bind and inhibit sclerostin, is yet to be evaluated. Romosozumab substantially increases bone
mineral density (BMD) in the spine and the hip, improves bone strength, and prevents the
occurrence of new fractures. Previous studies have demonstrated the efficacy of romosozumab in
promoting fracture healing, including the healing of nonunion in some fractures. Herein, we
present a case of a 61-year-old woman who had FFP delayed union, after falling 4 months before
visiting our hospital. She presented with bilateral buttock and leg pain. Baseline BMD measured
using dual-energy X-ray absorptiometry revealed a T-score of —3.8 and —3.2 for the lumbar spine
and total hip, respectively. As the patient's BMD indicated a high risk of fractures, romosozumab
was administered. Her pain improved 3 months after the medication. Computed tomography
taken after 3 months revealed that the fracture had healed, suggesting that romosozumab is an
effective medication for treating FFP delayed union and nonunion.

Romosozumab
Osteoporosis
Delayed union

Introduction

Pelvic fractures are caused by various factors, ranging from high-energy traumas such as traffic accidents to low-energy traumas,
including falls from a standing position. Pelvic fractures caused by high-energy traumas have received considerable attention to date.
However, the incidence of fragility fractures of the pelvis (FFPs), caused by the advancing age of the population, is yet to be sufficiently
investigated [1]. Indeed, 64 % of FFPs are based on osteoporosis. In particular, 94 % of the patients, aged >60 years, have pelvis
fractures caused by low-energy traumas [2]. Among all osteoporotic fracture types, the highest increase has been predicted in pelvic
fractures, with the incidence rate increasing by 56 % and costs rising by 60 % between 2005 and 2025 [3].

Romosozumab is a monoclonal antibody that binds and inhibits sclerostin. Its efficacy was demonstrated in a large phase III clinical
trial in postmenopausal women, where 1 year of romosozumab therapy led to a 13.3 % increase in lumbar spine bone mineral density
(BMD) and a 6.8 % increase in total hip BMD. Romosozumab also increased bone formation markers and decreased bone resorption
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markers, thereby rapidly increasing BMD via the dual effects on bone formation and resorption [4]. Clinical use of romosozumab was
found to rapidly increase bone density, particularly in the lumbar spine [5,6]. These reports also showed differences in the effect of
pretreatment of osteoporosis on BMD and the dynamics of bone metabolism markers. In some basic research, romosozumab has been
reported to enhance bone healing [7-9]. Additionally, two case reports have demonstrated that romosozumab promoted bone healing
of nonunion fractures in the distal radius and humerus, respectively [10,11].

Herein, we present a case of a 61-year-old woman with FFP delayed union successfully treated using romosozumab.

Fig. 1. Sagittal MRI of the lumbar spine showing slight spinal canal stenosis at L4/5 (a) and sacrum fracture (b). CT (c, d) and MRI (e, f) showed
fractures of the bilateral sacrum, ilium, and pubis (white arrows).
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Case report

A 61-year-old woman with bilateral buttock pain presented to our hospital. She had been treated for rheumatoid arthritis (RA) with
3 mg of tacrolimus hydrate, 50 mg of iguratimod, and 5 mg of prednisolone daily as well as 6 mg of methotrexate weekly. In addition,
0.5 pg of alfacacidol was prescribed. Four months before visiting our hospital, she fell and visited another hospital where she was
diagnosed with stenosis of the lumbar spinal canal. Her magnetic resonance imaging (MRI) findings of the lumbar spine taken at the
previous hospital showed no severe spinal canal stenosis, but a sacrum fracture was discovered (Fig. 1a, b). Therefore, further radi-
ography of the pelvis such as computed tomography (CT) and MRI was performed, which showed fractures of the bilateral sacrum,
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Fig. 2. Changes of bone metabolic markers. PINP rose to 216 pg/L and gradually dropped at 3, 6, 9 and 12 months (a). TRAP5b decreased to 609
mU/dL at 1 month and continuously dropped at 3, 6, 9, and 12 months (b). CT was performed 3 months after romosozumab administration. Bone
union was observed (white arrows) (c). Percent change in the BMD at the lumbar spine (d) and total hip (e) at 6 and 12 months. (For interpretation
of the references to colour in this figure legend, the reader is referred to the web version of this article.)
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ilium, and pubis (Fig. 1c-1f). Based on Rommens' classification, the FFP was classified as type IV [12]. Although she had been treated
for RA, the BMD had never been measured. Thereafter, the BMD was measured using dual-energy X-ray absorpiometry. The T-scores of
lumbar spine and total hip were — 3.8 and — 3.2, respectively. No abnormalities in the biochemical results were found in the liver and
renal functions such as serum calcium, phosphate, alkaline phosphatase, thyroid-stimulating hormone, and parathyroid hormone and
urine analysis. Her initial 25-hydroxy vitamin D was 16 ng/mL, whereas the serum procollagen type I N-terminal propeptide (P1NP)
and tartrate-resistant acid phosphatase 5b (TRAP5b) levels were 152 ng/L and 864 mU/dL, respectively. Total spine X-ray imaging
showed no previous vertebral fractures.

Usually, Rommens' type IV fracture is recommended for surgical treatment [12]. However, the patient refused to undergo surgery
because she could walk without any assistance. Therefore, surgery was not performed, and conservative treatment was chosen.
Because she was taking 0.5 pg of alfacacidol alone and her BMD indicated a high risk of fracture, romosozumab was administered. One
month after the initiation of romosozumab therapy, PINP rose to 216 pg/L and gradually dropped at 3, 6, 9, and 12 months after
(Fig. 2a). TRAP5D decreased to 609 mU/dL at 1 month and was dropping continuously at 3, 6, 8, and 12 months thereafter (Fig. 2b).
Three months after the initiation of romosozumab, her buttock and leg pain improved, and CT confirmed bone union (Fig. 2c).
Romosozumab was administered until 12 months. The BMD was measured at 6 and 12 months. Percent changes in the BMD of the
lumbar spine and total hip were 17 % and 9 % at 12 months, respectively (Fig. 2d, e).

Discussion

We presented a case of FFP delayed union that was successfully treated with 3 months of romosozumab. The number of FFP cases
has increased alongside the aging society. FFPs usually occur in women aged >80 years, and multivariate statistical studies have
confirmed that FFPs were an independent risk factor of mortality in older patients [13]. The primary goal in the treatment of older
patients is to restore mobility and independence.

In our case, although the fracture was classified into type IV, we did not choose surgical treatment because she was relatively young
for FFPs and refused to undergo surgery because she could walk even with buttock and leg pain 4 months after the trauma. A drug
therapy for FFPs using teriparatide, which is also a bone formation-promoting drug, has been reported. A previous report indicated that
although teriparatide administration does not positively affect fracture union, pain is relieved after 8 weeks [14]. However, no studies
have described the effectiveness of romosozumab for FFPs. Some basic studies have revealed the effectiveness of romosozumab for
bone healing [15]. Two phase II clinical trials have reported the efficacy of romosozumab in adult fresh fractures. Moreover, these
studies reported bone-healing effects of romosozumab on tibial and femoral fresh fractures treated by fixation surgeries. Both studies
have concluded that romosozumab did not improve fracture healing in those patients [16,17]. Previous case reports have demon-
strated that romosozumab was effective for nonunion cases of humerus shaft and distal radius fractures [10,11]. To date, in clinical
settings, the bone-healing effect by romosozumab has not been proven. After the commencement of romosozumab therapy, the bone
metabolic marker of bone formation PINP increased at the peak of 1 month and gradually dropped to baseline by 6 months [4].
Conversely, bone resorption markers such as type 1 collagen cross-linked C-terminal telopeptide (CTX) and TRAP5b dropped 1 month
after the initiation and continued at low level until the end of the treatment [4]. Speculatively, bone-healing effect exists during the
early stage of romosozumab therapy when the levels of bone formation markers increased. In a bone biopsy study performed 2 months
after romosozumab initiation, romosozumab accelerated modeling-based bone formation while remodeling-based bone formation was
maintained [18]. Accordingly, during the early phase of romosozumab therapy, it showed a positive effect on bone union. Our patient
had RA, although only 0.5 pg of alfacacidol was prescribed, BMD had never been checked. The T-scores of the lumbar spine and total
hip were — 3.8 and — 3.2, respectively. Her BMD values were at the risk of imminent fractures, coupled with the presentation of FFPs,
romosozumab was prescribed to rapidly increase BMD. In this case, PINP peaked at 1 month and gradually declined, falling below
baseline after 3 months. TRAP5b values fell rapidly in the first month and continued to fall until the 12th month. BMD increased in
percent change by 17 % and 9 % in lumbar spine and total hip at 1 year. After 3 months of romosozumab therapy, the patient's pain
disappeared, and bone union was completed. Considering the delayed union of FFPs 4 months after the trauma, which was healed with
3 months of romosozumab therapy in this case report, we believe that the romosozumab therapy had some positive effect on bone
healing.

Conclusions

Our findings revealed that 3 months of romosozumab therapy is effective for the management of FFP delayed union by rapidly
increasing the BMD in the lumbar spine and total hip. Although these findings are not based on clinical trials, the present case report
suggests a possibility that romosozumab promotes bone fusion.

CRediT authorship contribution statement

K. Wada: Writing - original draft, Writing - review & editing. A. Tominaga: Data curation. M. Naruo: Visualization. K. Okazaki:
Supervision.

Consent for publication

All authors approved.



K. Wada et al. Trauma Case Reports 57 (2025) 101176

Ethics approval and consent to participate

The study design and protocol were approved by the institutional review board of our hospital. The patient was informed that
information involving this case would be presented for publication and gave informed consent.

Funding
None.
Declaration of competing interest

The authors declare that they have no known competing financial interests or personal relationships that could have appeared to
influence the work reported in this paper.

Acknowledgements
None.

References

[1] C.T.Smith, D.W. Barton, A.S. Piple, J.J. Carmouche, Pelvic fragility fractures, J. Bone Joint Surg. 103 (2021) 213-218, https://doi.org/10.2106/jbjs.20.00738.

[2] P.Kannus, J. Parkkari, S. Niemi, H. Sievanen, Low-trauma pelvic fractures in elderly finns in 1970-2013, Calcif. Tissue Int. 97 (2015) 577-580, https://doi.org/
10.1007/s00223-015-0056-8.

[3] R. Burge, B. Dawson-Hughes, D.H. Solomon, J.B. Wong, A. King, A. Tosteson, Incidence and economic burden of osteoporosis-related fractures in the United
States, 2005-2025, J. Bone Miner. Res. 22 (2007) 465-475, https://doi.org/10.1359/jbmr.061113.

[4] F. Cosman, D.B. Crittenden, J.D. Adachi, N. Binkley, E. Czerwinski, S. Ferrari, L.C. Hofbauer, E. Lau, E.M. Lewiecki, A. Miyauchi, C.A.F. Zerbini, C.E. Milmont,
L. Chen, J. Maddox, P.D. Meisner, C. Libanati, A. Grauer, Romosozumab treatment in postmenopausal women with osteoporosis, N. Engl. J. Med. 375 (2016)
1532-1543, https://doi.org/10.1056/nejmoal607948.

[5] A. Tominaga, K. Wada, K. Okazaki, H. Nishi, Y. Terayama, Y. Kato, Early clinical effects, safety, and predictors of the effects of romosozumab treatment in
osteoporosis patients: one-year study, Osteoporos. Int. 32 (2021) 1999-2009, https://doi.org/10.1007/s00198-021-05925-3.

[6] K. Ebina, H. Tsuboi, Y. Nagayama, M. Kashii, S. Kaneshiro, A. Miyama, H. Nakaya, Y. Kunugiza, M. Hirao, G. Okamura, Y. Etani, K. Takami, A. Goshima,

T. Miura, K. Nakata, S. Okada, Effects of prior osteoporosis treatment on 12-month treatment response of romosozumab in patients with postmenopausal
osteoporosis, Joint Bone Spine 88 (2021) 105219, https://doi.org/10.1016/j.jbspin.2021.105219.

[7] M.S. Ominsky, C. Li, X. Li, H.L. Tan, E. Lee, M. Barrero, F.J. Asuncion, D. Dwyer, C.-Y. Han, F. Vlasseros, R. Samadfam, J. Jolette, S.Y. Smith, M. Stolina, D.
L. Lacey, W.S. Simonet, C. Paszty, G. Li, H.Z. Ke, Inhibition of sclerostin by monoclonal antibody enhances bone healing and improves bone density and strength
of nonfractured bones, J. Bone Miner. Res. 26 (2011) 1012-1021, https://doi.org/10.1002/jbmr.307.

[8] L. Cui, H. Cheng, C. Song, C. Li, W.S. Simonet, H.Z. Ke, G. Li, Time-dependent effects of sclerostin antibody on a mouse fracture healing model, J. Musculoskelet.
Neuronal Interact. 13 (2013) 178-184.

[9] P.K. Suen, Y. He, D.H.K. Chow, L. Huang, C. Li, H.Z. Ke, M.S. Ominsky, L. Qin, Sclerostin monoclonal antibody enhanced bone fracture healing in an open
osteotomy model in rats, J. Orthop. Res. 32 (2014) 997-1005, https://doi.org/10.1002/jor.22636.

[10] T. Uemura, K. Yano, K. Takamatsu, Y. Miyashima, H. Yasuda, S. Konishi, H. Nakamura, Bone healing of distal radius nonunion treated with bridge plating with
bone graft substitutes in combination with systemic romosozumab administration: a case report, Jt Dis. Relat. Surg. 32 (2021) 526-530, https://doi.org/
10.52312/jdrs.2021.82661.

[11] S.Y. Lee, K. Kawasaki, K. Inagaki, Successful treatment of humeral shaft nonunion with romosozumab: a case report, Trauma Case Rep. 37 (2022) 100595,
https://doi.org/10.1016/j.tcr.2021.100595.

[12] P.M. Rommens, A. Hofmann, S. Kraemer, M. Kisilak, M. Boudissa, D. Wagner, Operative treatment of fragility fractures of the pelvis: a critical analysis of 140
patients, Eur. J. Trauma Emerg. Surg. 48 (2022) 2881-2896, https://doi.org/10.1007/s00068-021-01799-6.

[13] J. Zhang, L. Zhang, C. Li, W. Chai, L. Zhang, H. Chen, W. Zhang, Z. Hou, B. Chen, T. Sun, P. Tang, Y. Zhang, Clinical guidelines for the diagnosis and treatment of
fragility fractures of the pelvis, Orthop. Surg. 15 (2023) 2195-2212, https://doi.org/10.1111/0s.1375.

[14] P. Bovbjerg, D. Hggh, L. Froberg, H. Schmal, M. Kassem, Effect of PTH treatment on bone healing in insufficiency fractures of the pelvis: a systematic review,
EFORT Open Rev. 6 (2021) 9-14, https://doi.org/10.1302/2058-5241.6.200029.

[15] G. Kim, K. Inage, Y. Shiga, T. Mukaihata, I. Tajiri, Y. Eguchi, M. Suzuki-narita, H. Takaoka, T. Hozumi, N. Mizuki, R. Tsuchiya, T. Otagiri, T. Hishiya, T. Arai,
N. Toshi, T. Furuya, S. Maki, J. Nakamura, S. Hagiwara, Y. Aoki, M. Koda, H. Takahashi, T. Akazawa, S. Ohtori, S. Orita, Bone union-promoting effect of
romosozumab in a rat posterolateral lumbar fusion model, J. Orthop. Res. 40 (2022) 2576-2585, https://doi.org/10.1002/jor.25287.

[16] M. Bhandari, E.H. Schemitsch, T. Karachalios, P. Sancheti, R.W. Poolman, J. Caminis, N. Daizadeh, R.E. Dent-Acosta, O. Egbuna, A. Chines, T. Miclau,
Romosozumab in skeletally mature adults with a fresh unilateral tibial diaphyseal fracture: a randomized phase-2 study, J. Bone Joint Surg. 102 (2020)
1416-1426, https://doi.org/10.2106/jbjs.19.01008.

[17] E.H. Schemitsch, T. Miclau, T. Karachalios, L.L. Nowak, P. Sancheti, R.W. Poolman, J. Caminis, N. Daizadeh, R.E. Dent-Acosta, O. Egbuna, A. Chines, J. Maddox,
A. Grauer, M. Bhandari, A randomized, placebo-controlled study of romosozumab for the treatment of hip fractures, J. Bone Joint Surg. 102 (2020) 693-702,
https://doi.org/10.2106/jbjs.19.00790.

[18] E.F. Eriksen, R. Chapurlat, R.W. Boyce, Y. Shi, J.P. Brown, S. Horlait, D. Betah, C. Libanati, P. Chavassieux, Modeling-based bone formation after 2 months of
romosozumab treatment: results from the FRAME clinical trial, J. Bone Miner. Res. 37 (2022) 36-40, https://doi.org/10.1002/jbmr.4457.


https://doi.org/10.2106/jbjs.20.00738
https://doi.org/10.1007/s00223-015-0056-8
https://doi.org/10.1007/s00223-015-0056-8
https://doi.org/10.1359/jbmr.061113
https://doi.org/10.1056/nejmoa1607948
https://doi.org/10.1007/s00198-021-05925-3
https://doi.org/10.1016/j.jbspin.2021.105219
https://doi.org/10.1002/jbmr.307
http://refhub.elsevier.com/S2352-6440(25)00053-6/rf0040
http://refhub.elsevier.com/S2352-6440(25)00053-6/rf0040
https://doi.org/10.1002/jor.22636
https://doi.org/10.52312/jdrs.2021.82661
https://doi.org/10.52312/jdrs.2021.82661
https://doi.org/10.1016/j.tcr.2021.100595
https://doi.org/10.1007/s00068-021-01799-6
https://doi.org/10.1111/os.1375
https://doi.org/10.1302/2058-5241.6.200029
https://doi.org/10.1002/jor.25287
https://doi.org/10.2106/jbjs.19.01008
https://doi.org/10.2106/jbjs.19.00790
https://doi.org/10.1002/jbmr.4457

	Managing delayed union of fragility fractures of the pelvis successfully using romosozumab: A case report
	Introduction
	Case report
	Discussion
	Conclusions
	CRediT authorship contribution statement
	Consent for publication
	Ethics approval and consent to participate
	Funding
	Declaration of competing interest
	Acknowledgements
	References


