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a b s t r a c t

A fracture of the stem in a total hip arthroplasty (THA) is an uncommon complication. We report a case of
femoral stem fracture in a 55-year-old male patient after a lightning strike. A revision was conducted
using a Wagner osteotomy and a revision prosthesis. Dall-Milles cerclages were used to close the
osteotomy. The postoperative evolution was satisfactory, with an immediate partial weight bearing,
consolidation of the osteotomy after three months and return to daily activity without pain.
© 2016 Turkish Association of Orthopaedics and Traumatology. Publishing services by Elsevier B.V. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
Introduction

A femoral stem fracture in total hip arthroplasty (THA) is a rare
complication but it has been reported by many authors.1e4 Ac-
cording to the Swedish Hip Arthroplasty Register and the National
Joint Registry for England, Wales and Northern Ireland (NJR) the
estimated prevalence is about 1e2% of revision procedures.5,6

Given the absolute number and analysing the National Joint Reg-
istry (NJR) we can observe an increase in the number of cases
during recent years (from 89 cases in 2010 to 158 cases in 2013),6

probably because a rising number of revision procedures. The
treatment of this complication is challenging due to the difficulty of
extracting the distal fragment and the subsequent stabilisation of
the revision prosthesis.

We present a rare case of femoral component fracture in THA in
a young obese patient after a lightning strike. To our knowledge
there are no cases reported in the literature about this kind of
complication after a lightning strike. The patient was informed that
data concerning the case would be registered and submitted for
publication, and provided consent.
z).
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Case report

The patient is a fifty-five year old male who underwent left
primary THA for osteoarthritis thirteen years ago. The surgery was
done at an in another institution where a posterior approach was
used. The components implanted were a Bicontact® (Aesculap, B-
Braun GmbH, Melsungen, Germany) uncemented stem and an
acetabular component (metal on polyethylene) attached with three
screws.

In September 2011 (ten years after primary THA), the patient
came to our clinic complaining of hip pain. An important cup
asymmetry that indicated wearing of the polyethylene was
observed in the radiographic study (Fig. 1). The patient was 185 cm
tall and weighed 110 kg (body mass index [BMI], 32.14 kg/m2). The
patient underwent revision of the acetabular component and an
exchange of the polyethylene component. Significant metallosis
and loosening of the acetabular component was observed. The
selected components for the revision were a 58 mm Trilogy®

(Zimmer, Winterthur, Switzerland) acetabular shell attached with
three (20, 30 and 35 mm) screws with a Trilogy® 58/36 cup. The
Bicontact® stem was stable, thus no femoral stem revision was
performed. This stem system was an uncemented titanium coated
stem with a metaphyseal support. A correct fixation without any
sign of collapse and anteversion were evaluated previously to the
decision of maintaining the component. A Bioball® (Merete
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Fig. 1. Anteroposterior radiograph showing wearing of the polyethylene. Fig. 2. Postoperative radiograph after first revision. A Bioball 4XL was required.

Fig. 3. Anteroposterior radiograph after the lightning strike. The fracture locates
through the base of the neck.

X. Lizano-Díez et al. / Acta Orthopaedica et Traumatologica Turcica 51 (2017) 84e87 85
Medical, Berlín, Germany) with a 4XL neck was required to main-
tain the correct stability of the prosthesis due to laxity with piv-
oting and external rotation. The Bioball® system consists of
different modular neck adapters which allow the surgeon to correct
the length and offset of the neck when required. There are eight
different sizes between “S” and “5XL” in ascending order,
depending on the gap to correct. This implant could be useful
specially in those revisions of either stem or acetabular component.
Regarding to the case, the most probable cause of this laxity is the
placement of the revision cup which is in a high, neutral and hor-
izontal position (Fig. 2). The patient had a normal and uneventful
postoperative period and remained asymptomatic for two years. He
had aMerl�e d’Aubign�e Postel of 6.6.6 and a Harris Score of 94/100 at
the last control.

In October 2013 (two years and one month after the revision
procedure), the patient was surprised by a storm and was struck
by lightning while strolling. He remained conscious and suddenly
he was unable to bear weight on the left leg and a deformity on
his left lower extremity was detected. His neurovascular status
was stable. Plain radiographs demonstrated a displaced fracture
through the base of the neck of the femoral component (Fig. 3).
The patient underwent revision THA through a posterior iterative
approach. A transfemoral osteotomy was required to extract the
stem, which presented no signs of loosening. Prophylactic Dall-
Miles wiring was done to prevent fractures just under the
osteotomy. The selected component for the revision was a
modular curve Revitan® (Zimmer, Winterthur, Switzerland) sys-
tem. It was a 200 � 180 mm stem with a distal locking screw of
36 mm and a metaphysis of 75 mm with 15� of anteversion. The
head was a #36 metallic. Finally, the osteotomy was fixed with
four Dall-Miles cerclages (Fig. 4). After the surgery, the patient
needed two blood transfusions due to postoperative anaemia.
The postoperative course was otherwise unremarkable and the
patient was allowed partial two-crutch assisted weight-bearing.
The patient was discharged with an active range of motion of
75� of hip flexion and 15� of hip abduction. Three months after
surgery, the radiographs demonstrated consolidation of the
osteotomy. After one year, the patient is satisfied, without pain
and had returned to work.



Fig. 4. Postoperative radiograph after second revision with four Dall-Milles cerclages. Fig. 5. Macroscopic aspect of the fragments of the Bicontact extracted prosthesis.

Fig. 6. Macroscopic aspect of the fragments of the Bicontact extracted prosthesis.
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Discussion

There are various cases of this kind of complication described
in the literature, especially those in which modular components
were used. The fracture normally occurs at or near the modular
neck-stem interface rather than at the modular headeneck
interface. Many factors that increase the risk of fracture including
a long femoral neck, a high BMI, the use of skirted femoral neck,
the patient's activity level, loosening, varus malalignment, and
metallurgical and design factors are described in the
literature1e4,7e13

There were no signs of loosening or malalignment in this pa-
tient. With regard to bone quality, there were no signs of decreased
bone mass in neither the radiograph or intraoperatively. However,
there were several risk factors in our patient that might have been
related to the fracture of the femoral component. They include
being obese14,15 (BMI 32,14 kg/m2: obesity class 1), highly
demanding physical activity (he had been a shepherd for more than
30 years, walking 9e10 km daily around a mountainous valley) as
well as and the length of the femoral neck. The use of a 4XL (the
second with greatest lenght) Bioball® (Merete, Berlin, Germany)
neck in the revision of the acetabular component two years earlier
implied an increase in the cyclic bending loads during activities
because of a larger lever arm. These loads predispose the neck to
the formation and propagation of microscopic fracture lines on the
implant.16,17 In this case, the strike was the event that precipitated
the fracture of the neck. Until that time, it had never before been
reported as the cause of fracture of the femoral neck stem. To
prevent this stem fracture, an assessment of the modifiable risk
factors is recommended. This is especially true in these patients
with no modifiable risk factors in their environment. During the
revision surgery, a macroscopic exam of the components was done.
The visual inspection of the taper interface revealed dullness and
discolouration of the neck just adjacent to the fracture, which
suggested corrosion (Fig. 5 and Fig. 6). However, no microscopic
and metallurgical analysis of the extracted components was con-
ducted in this case.

Baratz et al related a similar case of a stem fracture in a pros-
thesis with a long skirted neck and a patient with high BMI. In that
case, the fracture was through the skirted head-neck union.4 Kop
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et al showed that corrosion and fretting happen in modular pros-
theses at both head-neck and neck-stem unions but more signifi-
cantly at the neck-stem union because of the major lever arm.18 The
light and scanning electron microscopy exams of Wright G. et al
showed fretting and corrosion damage concentrated on the lateral
and anterior surfaces that consisted of scalloping and pitting of the
mating surfaces.19

In conclusion, the patient's hip biomechanics and expectations
in terms of function after a THA, especially in young patients,
should be kept in mind by the orthopaedic surgeons. In young,
active patients who are obese, it might be advisable to avoid
femoral components with long necks. A skirted head or modular
components have been shown to result in both a mechanical
disadvantage and decreased resistance to corrosion, both of which
may increase the propensity toward tapered femoral neck failure.
If a modular prosthesis is needed in these patients, a strict follow-
up and adequate patient counselling to prevent femoral compo-
nent failure is recommended. If there is any patient with a very
high risk of fracture, the surgeon should evaluate seriously the
possibility of revision of the stem component previous to the
fracture.

References

1. Dangles CJ, Altstetter CJ. Failure of the modular neck in a total hip arthroplasty.
J Arthroplasty. 2010;25(7), 1169.e5-7.

2. Sotereanos NG, Sauber TJ, Tupis TT. Modular femoral neck fracture after pri-
mary total hip arthroplasty. J Arthroplasty. 2013;28(1), 196.e7-9.

3. Morley D, Starks I, Lim J. A case of a C-Stem fracture at the head-neck junction
and a review of the literature. Case Rep Orthop. 2012;2012:158604.
4. Baratz MD, Abdeen A. Fracture of a tapered femoral neck after total hip
arthroplasty. JBJS Case Connect. 2014;4(1):1e4.

5. Garellick G, K€arrholm J, Rogmark C, Rolfson O. Swedish Hip Arthroplasty Reg-
ister: Annual Report; 2012. Available at: www.shpr.se/en/.

6. National Joint Registry for England. reportWales and Northern Ireland.
7the11th Annual Report, 2010e2014. Available at: www.njrcentre.org.uk.

7. Charnley J. Fracture of femoral prostheses in total hip replacement. A clinical
study. Clin Orthop. 1975;11:105e120.

8. Galante JO. Causes of fractures of the femoral component in total hip
replacement. J Bone Jt Surg Am. 1980;62(4):670e673.

9. Martens M, Aernoudt E, DeMeester P. Factors in the mechanical failure of the
femoral component in total hip prosthesis. Acta Orthop Scand. 1974;45(5):
693e710.

10. Lakstein D, Ellaz N, Levi O, et al. Fracture of cementless femoral stems at the
mid-stem junction in modular revision hip arthroplasty systems. J Bone Jt Surg
Am. 2011;93:57e65.

11. Busch CA, Charles MN, Haydon CM, et al. Fractures of distally-fixed femoral
stems after revision arthroplasty. J Bone Jt Surg Br. 2005;87(10):1333e1336.

12. Buttaro MA, Mayor MB, Van Citters D, Piccaluga F. Fatigue fracture of a prox-
imally modular, distally tapered fluted implant with diaphyseal fixation.
J Arthroplasty. 2007;22(5):780e783.

13. Wodecki P, Sabbah D, Kermarrec G, Semaan I. New type of hip arthroplasty
failure related to modular femoral components: breakage at the neck-stem
junction. Orthop Traumatol Surg Res. 2013;99(6):741e744.

14. Andrew JG, Palan J, Kurup HV, Gibson P, Murray DW, Beard DJ. Obesity in total
hip replacement. J Bone Jt Surg Br. 2008;90(4):424e429.

15. Vasarhelyi EM, MacDonald SJ. The influence of obesity on total joint arthro-
plasty. J Bone Jt Surg Br. 2012;94(11)(Suppl. A):100e102.

16. Swiontkowski M, Resnick L. Concern about femoral neck fractures in long-
necked modular implants. JBJS Case Connect. 2014;22;4(1):1e8.

17. Gilbert JL, Buckley CA, Jacobs JJ, Bertin KC, Zernich MR. Intergranular corrosion
fatigue failure of cobalt-alloy femoral stems. A failure Analysis of two implants.
J Bone Jt Surg Am. 1994;76(1):110e115.

18. Kop AM, Swarts E. Corrosion of a hip stem with a modular neck taper junction:
a retrieval study of 16 cases. J Arthroplasty. 2009;24(7):1019e1023.

19. Wright G, Sporer S, Urban R, Jacobs J. Fracture of a modular femoral neck after
total hip arthroplasty. J Bone Jt Surg Am. 2010;92:1518e1521.

http://refhub.elsevier.com/S1017-995X(16)30377-7/sref1
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref1
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref2
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref2
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref3
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref3
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref4
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref4
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref4
http://www.shpr.se/en/
http://www.njrcentre.org.uk
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref7
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref7
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref7
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref8
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref8
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref8
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref9
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref9
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref9
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref9
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref10
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref10
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref10
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref10
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref11
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref11
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref11
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref12
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref12
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref12
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref12
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref13
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref13
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref13
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref13
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref14
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref14
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref14
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref15
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref15
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref15
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref16
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref16
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref16
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref17
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref17
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref17
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref17
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref18
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref18
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref18
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref19
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref19
http://refhub.elsevier.com/S1017-995X(16)30377-7/sref19

	Fracture of the femoral component after a lightning strike injury: A case report
	Introduction
	Case report
	Discussion
	References


