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Abstract: Background and aim of the work: Fractures of the femoral stem neck are a rare complication in hip 
prosthetic surgery, especially in non-modular components. The authors report a case associated with massive 
heterotopic ossifications, with the purpose to analyze risk factors and specific characteristics. Methods: A case 
of femoral monobloc stem neck rupture is described. A non-systematic literature review regarding risk fac-
tors for femoral stem neck fracture was conducted in the PubMed database. Results: We report the case of a 
61-year-old male who underwent surgery to remove calcifications four years after THA. Four months later 
the patient reported acute pain in the left hip, arising after a combined movement of external rotation and 
axial load while standing on the left foot, in the absence of any prodromic symptom. On radiographs, a dis-
placed fracture of the neck of the hip prosthesis was revealed, together with massive heterotopic ossifications. 
After THA revision the patient’s symptoms were resolved. Conclusions: Prosthetic femoral neck fractures are 
a rare complication. We suggest that this case represents a unique type of fatigue rupture, where neck length 
and the presence of massive heterotopic calcifications contributed to flexion forces, resulting in failure in the 
midpoint of the neck. (www.actabiomedica.it)
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Introduction

Fractures of prosthetic components are a rare 
complication in hip prosthetic surgery. 

According to USA retrospective data, the per-
centages of total hip revision due to implant rupture 
are in fact 1%. (1)

Among the various types that have been reported, 
the rupture of the implant neck is certainly the least 
common although the most interesting, thanks to the 
advent of modularity.

More specifically, implant neck rupture can typi-
cally occur in two areas, proximally 

at the head-neck junction and distally at the neck-
shoulder junction. (2). 

This complication is due to a chain reaction, that 
begins with the mechanical friction in the head-neck 
coupling, which leads to damage to the metal due to 
corrosion and subsequent fracture due to fatigue (3). 
With the advent of modularity, the same cascade can 
also occur at the modular junction between stem and 
neck (4).

Rarer and less described is the possibility of a rup-
ture of the neck at the level of the middle third.

The purpose of this work is to describe a particu-
lar case of non-modular mid-neck rupture in a patient 
with pseudo-ankylosis due to massive heterotopic cal-
cifications, analyzing the risk factors and specific char-
acteristics of the case.
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Case report

A 61-year-old male suffering from primary hip 
arthritis underwent left total hip arthroplasty at an-
other institution in 2014. The patient had a sedentary 
lifestyle, his BMI was 32.5 (Height 1.84, weight 110 
Kg). Hip replacement was accomplished through a 
direct anterior minimally invasive surgical approach, 
with a press fit 56mm cup (Pinnacle® Acetabular Cup, 
Johnson&Johnson) a press-fit monobloc stem (Co-
rail® Hip System KHO, Johnson&Johnson) ceramic 
on ceramic coupling and an XL extrusion cone. Post-
operative course was free from complications. Radio-
graphs taken six months after surgery showed correct 
positioning of the implant, with an initial heterotopic 
bone formation (Figure 1). 

In 2016, at the same office, a diagnosis of mas-
sive periprosthetic heterotopic (fourth-class according 
to Brooker (22) classification – bony ankylosis) with a 
major functional limitation was made (Figure 2).

For this reason, the patient underwent neo-adju-
vant radiotherapy and surgical removal of heterotopic 
bone was scheduled. The intervention, according to 
what is described in the surgical report, was performed 
through a direct lateral approach, with intraoperative 
evidence of extensive bone formation especially on 
the anterior side. The colleagues reported removal to 
be rather difficult due to both joint and tissues stiff-
ness. Thus, after obtaining the recovery of a functional 
ROM with 90 ° of flexion, some residual heterotopic 
bone was left in place. Finally, the ceramic head was 
replaced without changing size and type.

Four months after revision surgery, the patient 
came to our facility due to acute pain in the left hip, 
arising after a combined movement of external rota-
tion and axial load while standing on the left foot, 
in the absence of any prodromic symptom. At the 
x-rays taken at the Emergency department a dis-
placed fracture of the prosthetic neck was revealed 
(Figure 3A). 

Four days after the patient underwent revision 
surgery through an extended posterolateral surgi-
cal approach. Heterotopic ossifications resulted to be 
massive with a complete subversion of normal muscle 
anatomy. A femoral osteotomy according to Wagner 
was necessary to remove the prosthetic stem which 
was well integrated. The cup insert was not visible as 
it was covered with heterotopic bone formation that 
encompassed the head and made it difficult to remove 
it together with the portion of the broken prosthetic 
neck (Figure 3B).

Implant revision was accomplished using a long 
uncemented modular stem (Lima Corporate®, Revi-
sion stem) with a high offset modular neck and a ce-
ramic head. The acetabular component, being well in-
tegrated and correctly oriented, was preserved.

Once the stability of the implant was verified and 
the osteotomized bone fragment was modeled in order 

Figure 1.  AP (Figure 1A) and Axial (Figure 1B) radiographic 
views of left hip months after total hip replacement show cor-
rect implant positioning and initial heterotopic bone formation. 

Figure 2: AP radiographic view of pelvis two year after left total 
hip replacement shows Fourth-class heterotopic ossification ac-
cording to Brooker.
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to adapt to the shape of the femoral stem, Wagner os-
teotomy was fixed with cerclage wires (Figure 4).

After surgery, immediate rehabilitation especially 
driven to ROM maintenance was started. Ambulation 
was allowed with partial weight bearing for the first 8 
weeks. Three months after surgery, the patient was walk-
ing without aids and without referred pain. Stiffness was 
still present, with hip flexion limited to 60° degrees. 

Discussion

The rupture of the implant neck is a rare compli-
cation, mostly related to modular neck implants. 

The underlying etiology is multifactorial and 
knowing the risk factors becomes essential from a per-
spective of future prevention.

Figure 3.  The AP radiograph of the pelvis (Fig 3A) shows 
implant rupture at the femoral stem neck of the left total hip 
prosthesis and the presence of extensive heterotopic calcifica-
tions. The photograph (Fig 3B) shows the removed stem. The 
complete fracture in the middle third of the prosthetic neck is 
visible.

Figure 4: AP radiographic view of pelvis two year after left total 
hip replacement shows Fourth-class heterotopic ossification ac-
cording to Brooker.

The available literature identifies and divides the 
risk factors into three groups: patient-related, pros-
thetic-related and surgeon-related.

In the first group the relevant aspects are the high 
BMI, which involves an increase in the force vector 
acting on the neck of the prosthesis, and the degree of 
physical activity of the patient which certainly leads 
to an increase in micro-movements at the head-neck 
junction with consequent increase in the phenomenon 
of “Trunnionosis” (5-7).

In the second group, the modularity of the im-
plant with some characteristics such as neck length, 
varus angulation and excessive ante-retroversion play 
an important role (8).

Design and manufacturing defects that may be 
associated with fracture of the femoral component 
should also be considered (9-10).

Related surgeon factors concern the correct as-
sembly of the prosthetic components, respect for their 
integrity and cleanliness (11-12), the choice of mate-
rial (13), and the combined coupling of components 
belonging to different manufacturers (14-15).

In hip replacement surgery, heterotopic ossifica-
tions represent a relatively frequent condition which in 
some patients can led to pain and limitations in mo-
tion.

The causes are multifactorial: age (16), male sex 
(17), comorbidities, previous hip fractures (18), the 
degree of heterotopic calcification occurring at a pre-
vious contralateral THA (20), and according to some 
studies, surgical approach with the related soft tissue 
trauma and length of surgery (19-21). 

Heterotopic ossifications following THA influ-
ence prosthetic hip joint function, which is inversely 
proportional to the classification stage according to 
Brooker (23).

In the case reported, the patients presented a 
Brooker fourth-class heterotopic ossification despite 
only length of surgery (which lasted two hours) and 
male gender could be identified as risk factors. 

To our knowledge, the role of heterotopic ossi-
fications as a predisposing risk factor for rupture of 
the non-modular prosthetic neck is not mentioned in 
previous literature reports. Nonetheless, the authors 
believe that in the presented case the severe stiff-
ness and mechanical impingement caused by massive 
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heterotopic ossifications might have been relevant in 
causing stem neck rupture. Nevertheless, as far as risk 
factors for neck rupture are concerned, the patient also 
presented high BMI and high neck offset. Conversely, 
no evidence of manufacturing or corrosion problems in 
the fractured component were found in our case. 

The authors suggest that this case represents a 
unique type of fatigue rupture, where the presence of 
massive heterotopic calcifications contributed to flex-
ion forces, resulting in failure in the midpoint of the 
neck.
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