
Key words: Atypical femur fracture; Bisphosphonates; Femur stress-
neck fractures; Abduction gait; Elderly; Osteoporosis

© 2019 The Author(s). Published by ACT Publishing Group Ltd. All 
rights reserved. 

Nieto E, Uzcategui J, Ochoa L, Salinas JR. Successive ipsilateral 
atypical fractures of the left femoral neck and the diaphysis: 
Case report and review of the literature. International Journal of 
Orthopaedics 2019; 6(2): 1070-1073 Available from: URL: http://
www.ghrnet.org/index.php/ijo/article/view/2518

INTRODUCTION
Osteoporosis is the most common metabolic bone disease, which, in 
recent years, has received significant attention due to the magnitude 
and severity of the sequelae . It is a recognized public health problem 
and, in this sense, oral nitrogenous bisphosphonates have been able 
to reduce fractures risk of the femoral neck. But due to its prolonged 
use, since 2005, cases of “atypical” diaphyseal fractures of the 
diaphysis of the femur (AFF) have been published[1,2] for those who 
have consumed it for a long time, the statistical possibilities of this 
type of fracture would be ~ 113 cases per 100,000 people per year. 
The femur diaphysis is that area that goes from the bottom of the 
lesser trochanter, but above the supracondylar flare and the fracture 
line must originate at the lateral cortex and remain transverse across 
the cortex but permitted the fracture line to become oblique as it 
progressed medially across the femur (Figure 1)[2,3].
    Fatigue fractures are frequent and those of the neck of the femur 
in some statistics amount to 10% of them[4,5]. In young people they 
are produced as a result of repeated efforts and in elderly people 
they are due to minor traumas in poor quality bones, they cause high 
morbidity without increasing mortality, provided they receive the 
appropriate treatment[6].
    In this, information we present a previously unreported case of 
a patient with ipsilateral successive stress fractures, diaphyseal and 
left femoral neck associated with long-term alendronate use.

CASE REPORT
It is a female patient, apparently healthy, but with osteoporosis 
diagnosed and treated since 1998, and in 2008, at the age of 84 
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ABSTRACT
We present the case of an elderly osteoporotic woman who for the 
second time and successively has atypical ipsilateral fractures of the 
left femur, the first one of the diaphysis (AO32A3) and the second 
basicervical (AO31A1) intracapsular neck of the femur. It is thought 
that the cause of diaphyseal fracture is by osteoporosis therapy with 
alendronic acid for 10 years, but for the one of the femoral neck 
we have several theories: the prolonged use of bisphosphonates, 
abnormal gait in abduction because the intramedullary nail to treat 
the diaphyseal fracture with technical failures, very prominent in 
the trochanter and the proximal anti-rotating pin at the base of the 
femoral neck. We present a non-frequent case of an atypical fracture 
of the femoral neck, subsequent to a diaphyseal fracture of the same 
femur in an osteoporosis patient treated with bisphosphonates.
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years old, she presented prodromal pain and subsequently  an 
insufficiency  fracture (atypical) of the left femoral shaft in her lower 
third AO 32 A 3 (Figure 1)[6], as a result to prolonged consumption 
of alendronate: it was  that time it was treated by blocked 
intramedullary nail, with technical failures, because it was not 
introduced up to the recommended level in the greater trochanter, 
and the proximal cortical screw (anti-rotary) remained in the union 
between the neck and the trochanter (Figuer 2). The patient did not 
accept to be reoperated and therefore decided be treat  with drugs 
by combining an anabolic (teriparatide for 18 months) and an anti-
catabolic (zoledronic acid 5 mg, one dose). Once the diaphyseal 
fracture healed (Figure 3), the ambulation began, but due to the 
prominence of the nail, the patient suffered permanent discomfort 
in the gluteal region, which obliged her to walk with the hip in 
abduction. In 2012, she felt continuous pain at the level of the left 
inguinal fold and, in view of the fact that she did not improve with 
habitual therapy, a radiological study was indicated that revealed 
a trait of basicervical fracture AO 31B3 (Figure 4)[6]. The patient 
could not be operated immediately and since 2014 she has a great 
difficulty to mobilize because the femoral neck was reabsorbed and 
the greater trochanter rose causing a severe shortening of the limb 
(Figure 5). The decision was made in 2015 to place a total prosthesis 
of uncemented revision, at the time of surgery, bone of very poor 
quality was evidenced and the stem support was achieved in the 
diaphysis, with persistence of the elevation of the greater trochanter 
as shown in the postoperative radiology (Figure 6). 

DISCUSSION
The bisphosphonates, which are potent inhibitors of bone resorption 
and exert their effects by reducing the osteoclast activity and 
increasing apoptosis might eventually have a negative impact on 
bone quality by inhibiting repair mechanisms within the bone. It is 
known that they change the bone matrix composition, which lead 
to highly mineralized collagen. This may result in a generalized 
suppression of bone to remodel, leading to the accumulation of 
micro-damage, and this could affect the intracortical repair and 
ultimately lead to a complete stress fracture[7].
    In a whole, according to the American Society of Bone and 
Mineral Research (ASBMR) Task Force[5] the ‘atypical’ femoral 
diaphysis fracture[6] should be considered for “insufficiency” because 
there is a normal load on a bone of poor quality[8]. Our case meets 
four of the five major features that is, it starts in the lateral cortex, 
has a transverse line, takes both cortices and ends with a slight spike. 
The beginning in the lateral cortex is demonstrated in Figure 1, 
where it is clearly seen that there is a complete consolidation in the 
medial cortex, while a line persists: “the dreaded black line”[9].
    Intramedullary nailing is the first-line treatment for a complete 
femoral atypical fracture, although the risk of delayed healing and 
revision surgery seems to be higher than with a typical femoral 
fracture[10]. Orthopedists treating fractures of the femur have not 
agreed on the entry site of the anterograde femoral nail; studies done 
on cadaver bones remain inconclusive, because for some the ideal 
point is the medial edge of the trochanter near the insertion of the 
muscle piriform[11] while for others it is the trochanteric or piriform 
fossa, the latter with much controversy[12]. In any case, an incorrect 
entry point can lead to stresses between the implant and the bone, 
inducing other iatrogenic fractures[13]. In this particular case,  the nail 
at the insertion site did not stay flush with the cortex of the greater 
trochanter (photo 2) because this fact allowed the gluteal muscles 
it’s irritating, generating limping in an abduction. 
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Figure 1 Transverse fracture of the left femoral diaphysis in the lower 
third.It starts in the lateral cortex, has a transverse line, takes both cortices 
and ends at the medial cortex with a slight spike (AO-ASIF Classification. 
32 A3)[5,6].

Figure 2 Technical failures are evident that it was not introduced flush 
with the trochanter. It gives the impression that the neck is in varus.

Figure 3 One year later, an exuberant medial callus is evident but the frac-
ture line in the lateral cortex persists (“the dreaded black line”).

    There are studies that show that in humans the teriparatide[6] 
as anabolic allows a good consolidation of the fractures. But the 
combination with zoledronic acid  has only been  studies in animals, 



1072

Nieto E et al.  Successive ipsilateral atypical fractures of the left femoral neck and the diaphysis

Figure 4 Basicervical fracture (AO 31B3).

Figure 5 The resorption of the femoral neck with an elevation of the tro-
chanteris evident.

Figure 6 Hip prosthesis of the revision type is evident the bad bone qual-
ity, lack of medial support and a negative vos sign.

especially in rats[14,15]. And the studies suggest that this association It 
could be valid. In our case, a callus of significant size was obtained 
to treat an “atypical’ fracture of the femoral diaphysis with the 
combination of both therapeutic products.
    One of the most important clinical signs[16] is the prodrome pain 
at the groin level, as in our case to tell us that a stress fracture 
has started. This type of fracture can happen in two ways: by 
compression and tension[17]; those of localized compression in the 
inferior cortical of the neck, below the periosteum or endosteal, that 
makes suspect bony callus formation with apparent indemnity of 
the trabecular pattern; while that of tension begins in the superior 
cortex with a line perpendicular that if it injures the trabeculae[18]. 
These are not frequent injuries, they often go unnoticed or are not 
thought of. They can represent between 5% and 10% of all fractures 

of this modality with an incidence of 199/100,000 persons-year 
and it is a lesion with unpredictable postoperative results, because 
osteonecrosis as well as  lack of union, bad union, and osteoarthritis. 
It is unknown what anatomical characteristics predispose to fatigue 
fractures[8,19].
    The geometry of the hip and proximal femur determines in part 
the stresses that are experienced on the lateral aspect of the femoral 
cortex and Figure 2 show clearly a coxa vara. In the bibliography 
analyzed, we did not find clinical references that the placed proximal 
anti-rotation screw or abduction limping could be the origin of the 
basicervical fracture[20].
    The present case of an osteoporotic elderly woman treated 
with bisphosphonates would be a basicervical fracture due to 
insufficiency, but by shearing and not by tension, which in our 
opinion should be a variant of the classification often reported fact. 
Osteolysis by avascular necrosis according to some statistics reaches 
30% of cases[21]. Varus pseudarthrosis is typical of stress fractures, 
undiagnosed or not intervened on time, and the recommendation for 
this injury should be a joint replacement, total or partial, according 
to the patient’s conditions; the authors decide to install a total un-
cemented arthroplasty of the revision type[22,23]. 
    Elderly hip fractures until now have been considered as “typical”[5] 
of fragility arising from osteoporosis but the stress basicervical 
fractures of the femoral neck, secondary to the prolonged use of 
bisphosphonates, have been reported since 2002[24-28] and today this 
“atypical” variant has been reported in four opportunities one of 
them bilateral[24]. The basicervical fracture of our case is like one 
presented by two of these authors[25,26] the others correspond to the 
classic description of fractures of the femoral neck due to stress[27,28].
    In conclusion, we presented a case so far not reported, of 
successive atypical ipsilateral fractures of the diaphysis (this 
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case fulfills 4/5 of the major ASBMR criteria for an AFF) and 
subsequently a basicervical fracture of the femur neck, both 
associated to the prolonged use of bisphosphonates, but the last one 
has to aggravate as the march in abduction due to the prominence of 
the femoral nail and the basicervical wrong place anti-rotary screw.
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