
Preventive bilateral femoral nailing in atypical femoral 
fracture non responder to anabolic therapy: case report  
and mini-review
Elisabetta Neri, Livia Gabriele, Vanna Bottai, Lorenzo Andreani, Enrico Bonicoli, 
Michelangelo Scaglione
Azienda Ospedaliera Universitaria Pisana

Abstract. Currently bisphosphonates are the main antiresorptive medications used in osteoporosis. However, 
a prolonged use of these drugs is associated to an increased risk of atypical femoral fractures, especially in  
patients suffering from others predisposing clinical conditions. This report describes a case of a woman present-
ing bilateral impending femoral fracture initially treated with bisphosphonates suspension and intramedullary 
nailing of right femur. Despite anabolic therapy, the patient presented progression of incomplete contralat-
eral femoral fracture which required a second surgical treatment. The aim of this case report is to underline 
the need to suspect atypical femoral fracture, and, when diagnosticated, to treat them with  bisphosphonates 
suspension, anabolic medication, and eventual prophylactic surgical procedures in non responders patients. 
(www.actabiomedica.it) 
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C a s e  r e p o r t

Introduction

Osteoporosis causes almost 9 million fractures 
annually worldwide (1); fragility fractures occur in 
40-50% of women and 13-22% of men over the age 
of 50 years (2).

Several types of therapy are currently used to prevent 
fragility fractures: antiresorptive drugs (such as bisphos-
phonates), monoclonal antibodies (such as  Denosumab), 
anabolic drugs (such as recombinant human parathor-
mon), dual action drug (such as strontium ranelate), 
 hormones and hormones receptors modulators.

Bisphosphonate therapy is considered the prin-
cipal method of osteoporosis treatment; the large use 
is attributable to wide consensus about its capacity to 
increase bone mineral density and preventing fragility 
fractures (3).

However, since when Odvina reported in 2005 the 
first nine case of spontaneous non vertebral fractures 

in patients treated with prolonged therapy with alen-
dronate (4), BPs intensive use has been re-evaluated, 
considering a drug holiday after at least 3-5 years of 
therapy (5) and always associated with a clinical and 
metabolic patient reevaluation (6).

A long-term bisphosphonate use (usually for more 
than 3 years, as described by Second Task Force of the 
American Society for Bone and Mineral Research- 
ASBMR) produces a suppression of bone turnover and 
consequent higher risk of potential micro lesions accu-
mulation. The ending result is a weakened bone that is 
not able to repair several damages. All these events can 
produce bone fractures called atypical fractures (AF)(7). 

Approximately 70% of patients with a confirmed 
stress fracture report prodromal pain before diagnosis; 
despite this, impending fractures often remain misdi-
agnosed (8).

A case of bilateral impending AFF related to 
bisphosphonate use with typical radiological and well 
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documented clinical paths, not responsive to teripara-
tide treatment will be exposed.

Case presentation

A 75-year-old female patient visited our out-
patient due to tight pain in left leg started from 
4 years before, increased in previous weeks. She 
reported a clinical history of anxious depressive 
syndrome (in treatment with alprazolam), previ-
ous surgery  ovariectomy (due to ovarian cyst) and 
 appendicectomy; she presented severe osteoporo-
sis, treated for 7 years with pharmacological ther-
apy. Specifically, she took  Risedronate 35 gtt/w and 
Cholecalciferol 25000 IU/15 days for 2 years; then, 
anti-resorptive therapy switched to  Ibandronate 35 
mg 1/w, continuing Cholecalciferol supplementation 
for another year.

In 2016 a post-traumatic no surgical vertebral 
fracture of D12 occurred. Laboratory investigations 
excluded secondary hyperparathyroidism. In 2017 bis-
phosphonate therapy was suspended in favor of begin-
ning treatment with Denosumab 60 mg subcutaneous 
injection (one injection every six months). Regarding 
her painful symptoms, general practitioner had recom-
mended to the patient X Ray study of just pelvis and 
right hip, assuming her pain was caused by hip arthro-
sis. Therefore, he recommended rest and painkillers 
therapy.

Due to persisting symptoms notwithstanding 
painkillers, she turned to our specialist in December 
2018, that advised left thigh X Ray and MRI (Fig. 1). 
Bone edema and fracture line was observed in left 
femur shaft; MRI sign of bone edema and X Ray 
images of two cortical bump were identified also in 
contralateral femoral shaft, completely silent in terms 
of symptoms. In January 2019 she was admitted to the 

Table 1. ASBMR 2010 criteria for diagnosis of atypical fracture; modifications introduced by ASBMR in 2013 report are in   
italicized font

Major Criteria

1 No trauma or low energy trauma

2 Proximal fracture line under the lesser trochanter and distal fracture line above the femoral condyles

3 Transverse or only slightly oblique fracture line (angle <30°) (ASBMR 2010)/ Fracture line originates at the lateral 
cortex and is substantially transverse in orientation, although it may become oblique as it progresses medially across the femur 
(ASBMR 2013)

4 No comminuted fracture (ASBMR 2010) or minimally comminuted (ASBMR 2013)

5 Complete fracture with medial spike, incomplete fracture involving only lateral cortex 
Localized periosteal or endosteal thickening of lateral cortex at the fracture site (“beaking or flaring” ) ( ASBMR 2013)

Minor Criteria

1 Periostal reaction along the lateral cortex (ASBMR 2010)

2 Increased cortical thickness

3 Prodrome pain in the groin or thigh

4 Bilateral fracture

5 Delayed healing (ASBMR 2010) /delayed fracture healing ( ASBMR 2013 )

6 Comorbidities: rheumatoid arthritis, Vitamin D deficiency, hypophosphatasia

7 Concomitant treatment: bisphosphonates, glucocorticoids, proton pump inhibitors

Exclusion Criteria

1 Femoral neck fracture

2 Interthrocanteric fracture with extension to the subtrocantheric fracture

3 Periprosthetic fracture

4 Pathological fracture related to a primary bone tumor or bone metastasis
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Figure 1. MRI images (a) and X Ray images (b) show the typical impending AFF pattern: bone edema and fracture line (*) and 
cortical bump (→)

hospital to perform a preventive intramedullary nail-
ing. A long recon intramedullary locked nail was used, 
and the patient had a normal postoperative progress. A 
dual-energy X-ray absorptiometry (DEXA) scan of the 
femoral neck and lumbar spine was performed during 
hospital stay, and a severe osteoporosis ( femoral T-score: 
-2,5; L2-L4 T-score: -4,5) was found. The therapy for 
osteoporosis was modified: Denosumab injection was 
immediately suspended and therapy with Teriparatide 
20 mcg/die was started. Right thigh pain decreased 
and disappeared completely.

After 6 months, another X Ray and MRI of thigh 
bilateral was performed (Fig. 2): periosteum stress reac-
tion and black line were observed in the right femur 
shaft associated to mild weight bearing pain; the patient 
was invited to continuing the anabolic therapy and radi-
ological follow up. Simultaneously complete healing of 
the left femur treated in first place has been reported.

During the first months of 2020, due to increase 
of left leg weight bearing pain and to the absence 
of signs of improvement in radiological images, the 
patient was addressed to preventing intramedullary 
nailing and anabolic systemic therapy.

Discussion

First cases of spontaneous femoral fracture asso-
ciated to BPs therapy were first described in 2005 by 
Odvina et al (5). They described nine cases of Severe 
Suppression Bone Turnover (SSBT), a condition of an 
adynamic or low turnover bone with spontaneous or 
atraumatic non vertebral fractures, especially in areas 
rich in cortical bone and characterized by difficulty 
in healing, within a cohort of patients undergoing 
long term alendronate therapies. Goh et al described 

Figure 2. (a) Right femur findings at MRI and Xray images: black line, bone edema and periosteum reaction (*) and cortical  
bump (→). (b) Left femur follow up images show healing.
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prolonged alendronate use in 9 out of 13 people 
affected by AFF (9).

The second report of a Task Force of the American 
Society for Bone and Mineral Research (ASBMR), 
reported an AFF relative risk ranging from 3,2 to 50 
cases per 100000 person per years in patients taking 
long terms BPs (10).

AFF is defined by ASBMR with specific diag-
nostic criteria (8) revised in 2013 (TAB 1). In the case 
reported, the shaft localization and pattern of lateral 
cortex incomplete fracture were agreed with major cri-
teria; periosteal reaction along the lateral cortex, cor-
tical thickness, prodrome pain in the thigh, bilateral 
localization and concomitant treatment with bisphos-
phonates with minor criteria.

The identification of typical MRI pattern of 
impending AFF was well explained by Png et al, who 
describes focal cortical thickening, bone edema, focal 
cortical abnormality and dreaded black line; all of these 
features were clearly represented and well documented 
in our case (11).

Although no accurate BFs dose-relationship 
in increasing risk of having AFs was detected, many 
authors noted an increased AFFs incidence in pro-
longed therapies; in the presented case, the patient had 
continued antiresorptive therapy for four years, even if 
assuming different type of medications (12).

Kim et al conducted a large cohort study based on 
healthcare utilization database of two states of USA, 
collecting data regarding 17028 oral bisphosphonates 
users for 10 years; average age was 79,9 years and 97% 
were women; 104 diaphyseal or subtrochanteric spon-
taneous fractures occurred (1,46 fractures per 1000 
person-year among bisphosphonates users) (13). 

The age-adjusted incidence rate for AFF 
described by Dell et al. in a large review in 2018 
reported 1,78/100.000 person-years with BP use from 
0,1 to 1,9 years and 113,1/100.000 person-years with 
BP use from 8 to 9 years, reporting also a higher risk 
in Asians than in Whites and in women than in men. 
However, they concluded that patients at high risk for 
osteoporotic fractures should not be discouraged from 
initiating BFs therapy (14).

Atypical femur fractures are most commonly note 
in proximal femur, especially in proximal one-third of 
the shaft, but may occur in every location of femoral 

shaft; generally, are transverse or slightly oblique frac-
tures, complete or incomplete, associated with a typical 
periosteal stress reaction and thinning of cortical at the 
fracture site. Prodromal symptoms, such as thigh pain, 
may be present. Even though AFFs are more com-
monly related with bisphosphonate (BP) exposure, 
this kind of fractures are reported also in individuals 
with no history of BP treatment (5).

Although ASBMR did not included peri-implant 
fracture into criteria for the AFs diagnosis, several 
studies have identified many cases of periprosthetic 
fractures with radiographic features similar to AFFs 
(15-17). 

Moreover, Giannotti et al. described histologi-
cal examination in a case report of pseudoarthrosis in 
periprosthetic fracture with atypical radiological char-
acteristics (18).

Typically, AFFs are more difficult to be surgically 
treated, presenting high rate of delayed healing until 
nonunion (19).

AFF must be considered every time thigh or hip 
pain occurs in patients following prolonged antire-
sorptive therapy, also in wearers of hip prosthetic 
implants, especially in case of comorbid conditions 
(eg: hypophosphatasia, vit D deficiency) and during 
use of pharmaceutical agents (such as BFs, glucocor-
ticoids and PPI); XRay and MRI are indicated for 
timely diagnosis (14,21,22). If stress reaction is identi-
fied, BPs therapy must be immediately stopped and a 
course of teriparatide may be considered (20); if also 
dreaded black line is radiographically appreciable and 
pain continues for more than 2 or three months, pro-
phylactic nailing can be considered; all these concepts 
are well expressed by Dell et al, who proposed a sort 
of guideline.

Moreover, drug holiday after 5 year bisphospho-
nate treatment is demonstrated to reduce to 18,5% the 
risk of contralateral AFF; in this case, despite antire-
sorptive suspension and anabolic treatment with teri-
paratide, there was an evolution towards contralateral 
impending AFF that became symptomatic, requiring 
another preventive surgical procedure.

In this case report the authors noted that while 
the left femoral atypical fracture preventively surgi-
cally treated with reaming and intramedullary nailing 
associated with teriparatide promoted bone healing 
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and resolution of pain, on the right femur pharmaco-
logical therapy alone did not recover enough to avoid 
the progression from impending to complete atypical 
fracture.

For this reason, patient can be considered no 
responder to anabolic therapy.

Conclusions

Despite wide lectures concerning BP’s related risk of 
AFF, specialized doctors and general practitioners must 
not forget the high utility of BFs in preventing  fragility 
fractures that overcome the onset of adverse events.

However, AFF is an occasional complication with 
respect to the high number of osteoporosis related 
fracture.

The aim of our report is to underline the impor-
tance of an early diagnosis of AFF or impending AFF 
which must be suspected and investigated with X Ray 
and MRI when patient under BPs treatment reports 
thigh pain. Patient may be subjected to metabolic 
bone profile, addressed to antiresorptive suspension, 
limitation of weight bearing and beginning of anabolic 
therapy. If thigh pain is associated, preventive rodding 
should be performed.
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