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INTRODUCTION  AND  IMPORTANCE:  Breakage  of  the  femoral  stem  with  intact  bone  is a  rare  complication
that  has  only  been  reported  once.  Sickle  cell disease  (SCD)  patients  are  more  prone  to  variable  complica-
tions  due  to  the  nature  of  their  disease.  We  discuss  how  to  safely  remove  a fixed  broken  stem  using an
intramedullary  trephine  reamer  to achieve  optimal  outcome  in  a SCD  patient.  It  is important  to  keep  an
intact  femoral  cortex  during  arthroplasty  to achieve  stable  prostheses.
CASE  PRESENTATION:  We  report  a  35 years  old  SCD  male,  who  complains  of  left  hip pain  and  decreased
activity  18-months  following  total  hip  arthroplasty  with  no  history  of trauma  nor  infection.  Lab  work
and  radiography  showed  signs  of  aseptic  loosening  and  breakage  of the  femoral  stem  with  no signs  of
cortical  fractures.  A trephine  reamer  was  used  to extract  the  stem  during  revision  arthroplasty.  Two  years
post-operative  follow  up showed  improved  Harris  hip  score  (HHS)  and  apparent  clinical  improvement
in  function  and  pain.
DISCUSSION:  Multiple  femoral  stem  extraction  techniques  have  been  reported  in the literature.  How-
ever,  these  approaches  have  variable  disadvantages.  Using  the  trephine  reamer  intramedullary  helped

to extract  the  distal  femoral  stem  fragment  and  preserve  the  integrity  of the  femoral  cortex.  However,
caution  should  be  taken  to avoid  iatrogenic  injuries.
CONCLUSION:  Using  the  trephine  reamer  to  extract  a broken  femoral  stem  is  a safe  technique  that  pre-
serves  the  cortical  integrity.  Complications  of the trephine  reamer  include  heat  necrosis  and  iatrogenic
fractures.  Intra-operative  measures  can  be taken to limit  those  complications.

© 2021  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
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1. Introduction and importance

A nontraumatic fracture of the modular femoral stem in total
hip arthroplasty is rare, especially given that the designs of the
prostheses have advanced greatly recently, with a prevalence rate
of roughly 0.27%[1,2]. However, the increased demand on joint
replacements and the catastrophic effects of such a complex com-
plication make finding safe and less invasive surgical solutions with
maximum bone-stock perseverance of high importance as they
have a direct impact on the clinical and radiological outcomes [3].

Extracting a fractured component poses a challenge to surgeons

especially when there is a loose proximal and a well-fixed dis-
tal femoral stem [4]. Multiple solutions were described including
femoral cortical window technique, extended femoral osteotomy,
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nd retrograde nail impaction through the knee joint. However,
hese techniques are either radical, provide limited exposure to
he distal fragment, or lead to the loss of distal intra-medullar sup-
ort [1,2]. In addition, specific instruments are required to achieve

 safe extraction of the well-fixed distal stem, including flexible
steotomes, Gigli saws, high-speed burrs, and trephine reamers [3].

The usage of a trephine reamer for the extraction of a broken
mplant was first described by Collis in 1984 [5] and subsequent
tudies have shown that the use of a trephine reamer can aid
n the extraction of the distal femoral stem safely [3]. However,
areful measurements should be made to avoid complications. In
he present case, we adopted a trephine endofemoral approach to
xtract a well-fixed broken distal femoral stem from a sickle cell
isease (SCD) patient who had no cortical fracture without violating
he cortex.
This paper has been reported in line with the 2020 SCARE criteria
6], and has been registered in the Research Registry.

p Ltd. This is an open access article under the CC BY license (http://creativecommons.

https://doi.org/10.1016/j.ijscr.2021.02.029
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2021.02.029&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
mailto:maarafah@moh.gov.sa
https://doi.org/10.1016/j.ijscr.2021.02.029
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


CASE  REPORT  –  OPEN  ACCESS
M.A. Arafah, A.H. Almalki and O.M. Arafah International Journal of Surgery Case Reports 81 (2021) 105643

Fig. 1. X-rays and CT scans of the hip 18 months after primary total hip arthroplasty.
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Fig. 2. Fluoroscopy images showing a Kirschner wire placed distal to the distal fem
to  extract the distal fragment.

2. Case presentation

A 35-year-old Saudi SCD male on hydroxyurea, with no other
relevant medial or family history, presented to our university hos-
pital outpatient clinic, complaining of left hip pain 18 months
following cementless left total hip arthroplasty using the DePuy
Corail Hip System. The patient presented complaining of left-sided
thigh pain for one month that had started after performing a sud-
den motion of the hip, but had no traumatic event or history of
infection. Upon examination, the patient displayed no signs of local
infection, no tenderness, normal power, and intact distal neurovas-
cular function. Moreover, his left hip range of motion was limited
in extreme flexion and internal rotation due to pain. The Harris
Hip Score (HHS), which is a 100-point questionnaire used to objec-
tively assess the hip joint function according to four main domains
(pain, function, deformity, and range of motion) [13], was 33 points.
X-rays and computed tomography showed broken distal femoral
stem with no apparent cortical fracture, the proximal part of the
femoral stem was loose while the distal fragment remained fixed
inside the intramedullary canal (Fig. 1). Lab workup and inflam-

matory markers were taken and showed no signs of infection. The
patient was diagnosed with aseptic loosening of the left femoral
stem. He was subsequently scheduled for left-sided femoral stem
revision.
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tem fragment to avoid further migration distally, and a trephine reamer was used

.1. Operative technique

Multidisciplinary team was  involved to manage the patient’s
CD condition and optimize the pre- and postoperative setup. It
s important to maintain proper oxygenation and hydration, to
revent hypothermia, and to control the HgbS concentration. The
atient underwent left-sided revision arthroplasty using a poste-
ior approach to the hip along the previous surgical incision which
as done by a senior orthopedic arthroplasty consultant. Soft tissue

iopsy and fluid swabs were taken from the hip joint for frozen sec-
ion, culture and sensitivity intraoperatively, and were all negative.
he joint was then dislocated to address the femoral implant. The
iner was intact and the proximal part of the femoral stem and head

ere removed easily. Afterward, we placed a Kirschner wire distal
o the tip of the femoral stem to prevent the stem from migrating
istally. Subsequently, a trephine reamer was adopted under guid-
nce of the C-arm to disengage the distal femoral stem, whose size
as chosen based on the diameter of the extracted proximal end.
hile using the trephine reamer, generous irrigation with saline
as performed to avoid overheating and osteonecrosis of the bone.
inally, the distal fragment was caught inside the trephine reamer
nd was removed (Fig. 2). A 16 Wagner SL stem (Zimmer Biomet,
arsaw, IN, USA) was used during the revision procedure. Reduc-

ion and stability were confirmed, and since there was no cortical
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Fig. 3. Gross photo of the implant used showing the distal femoral stem fracture and
the significant bone osteosynthesis around the distal femoral stem in comparison
with the proximal part of the implant.

fracture, a prophylactic cerclage wire was not needed prior to stem
insertion. A gross image of the extracted implant can be seen in
(Fig. 3).

The operation went well with no intraoperative complications.
Immediate post-operative X-ray is seen in Fig. 4. Five days after his
procedure the patient was discharged and was meeting his phys-
ical therapy goals. The patient was instructed to fully weight bear
and to avoid crossing his legs or flexing his hip or bending past
90 degrees in the early phase of his rehabilitation to prevent post
surgical dislocations.

2.2. Postoperative follow-up

The patient was followed up with regularly without any com-

plications, he had full range of motion and no signs of pain or
deformity. His postoperative HHS was 76 points. The patient was
able to go back to his normal day activities. However, it is important
to mention that the patient required another revision procedure
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Fig. 5. Latest anteroposterior and l
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ig. 4. Immediate postoperative X-ray of the left hip arthroplasty performed using
he  Wagner SL (Zimmer Biomet, Warsaw, IN, USA) implant.

ue to aseptic loosening at the distal tip of the implant diagnosed
y bone scan. The patient was seen 2 years after his primary revi-
ion procedure at our university hospital’s outpatient clinic and was
oing well, fully weight-bearing, and has full range of motion and
o pain. X-rays showed well-fixed implants with no signs of loos-
ning (Fig. 5). The patient returned to practicing his usual lifestyle
ith no apparent limitations in his activity, and expressed his hap-
iness to regain full function and return to normal activity in a
imely manner.

. Discussion

Failure of the femoral stem is a complication that is rarely

escribed in the literature especially in an atraumatic setting with
o signs of femoral bone fracture. To our knowledge, only one case
ublished by Conrad et al. in 2015 reported a similar presenta-
ion [8]. Removing the fixed distal femoral stem from within the

ateral X-rays of the left hip.
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[10] C.L. Nelson, M.J. Weber, Technique of windowing the femoral shaft for

removal of bone cement, Clin. Orthop. Relat. Res. 154 (1981) [Internet]
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medullary canal is a challenge during revision procedures. Multi-
ple techniques have been reported in the literature including the
utilization of an extended trochanteric osteotomy [9], performing
cortical windows [10], or the removal of cement using osteotomes
or reamers [11]. However, these approaches have variable disad-
vantages including violating the normal bone cortex.

Using the trephine reamer intramedullary with the aid of the
C-arm helped to extract the distal femoral stem fragment and pre-
serve the integrity of the femoral cortex, minimizing the risks of
developing iatrogenic fractures such as those associated with per-
forming cortical windows or using osteotomes. The insertion of
a distal Kirschner wire was used to preventing migration of the
implant distally. On the other hand, it has been reported that
trephine reamers have their own disadvantages in the form of heat
necrosis caused by drilling [8] and the breakage of the reamer heads
or resultant cortical perforations [12].

To limit such complications, it is essential to confirm the avail-
ability of new sharp reamers with the appropriate size needed
based on the distal end of the proximal fragment, regularly
irrigate the intramedullary canal while reaming to avoid heat
necrosis, and involve a C-arm to avoid any cut-through in the cor-
tex. Furthermore, Kancherla et al. recommended using a tapered
stem in the revision surgery, bypassing the distal extent of the
trephine by a minimum of 4 cm after a trephine has been deployed
[3].

Physical examination findings and function were improved sig-
nificantly post-operatively and his HHS improved from 33 to 76
points [13]. Though the patient required a second revision due
to implant aseptic loosening, we believe that this complication
occurred as a sequalae of his SCD.

SCD is a common condition in Saudi Arabia. SCD patients from
the eastern province have a greater risk of developing avascular
necrosis of the femoral head (average of 27%) in comparison with
patients from other regions (average of 10%) [14]. These patients
are prone to multiple medical morbidities.

S.C. Fassihi et al. conducted a recent systematic review to ana-
lyze the outcomes (HHS, duration of hospital stay, post op pain)
and complications of total hip arthroplasty in SCD patients in
comparison to non-SCD patients. In their review, it was  noted
that SCD patients who require arthroplasty at young age, just
like our patient, are prone to a higher risk of aseptic loosening
due to the increased physical activity and functional demands,
which increases the stress on the implant-bone, interface hinder-
ing implant-bone integration [15]. However, it is always important
to rule out any infectious disease first as SCD patients are at higher
risk of developing infections due to functional asplenia as part of
the disease’s sequelae.

4. Conclusion

The use of a trephine reamer for extracting a fractured distal
femoral stem is a safe technique that preserves the femoral cortex
postoperatively in comparison with other techniques, and yields
promising functional outcomes. To limit possible complications,
preoperative planning and intraoperative considerations need to
be taken.

Declaration of Competing Interest

None.
Funding

None.

[

4

PEN  ACCESS
International Journal of Surgery Case Reports 81 (2021) 105643

thical approval

The Institutional Review Board at King Saud University Medical
ity, Riyadh, Saudi Arabia has exempted the study from an ethical
pproval.

onsent

Written informed consent was  obtained from the patient for
ublication of this case report and accompanying images. A copy
f the written consent is available for review by the Editor-in-Chief
f this journal on request.

uthor contribution

Mohammad Arafah: study design, data collection, literature
eview, writing and submission, editing reviews.

Abdulrahman AlMalki: data collection, literature review, writ-
ng and drafting of manuscript.

Orfan Arafah: study conception, study analysis, critical revision,
upervision, reviewing and editing.

egistration of research studies

researchregistry6538: https://www.researchregistry.
om/register-now#home/registrationdetails/
01e7ec1e7937e001b701445/

Guarantor
Dr. Orfan M.  Arafah MBBS, FRCSC, MHsC, Orthopedic Consultant.

rovenance and peer review

Not commissioned, externally peer-reviewed.

eferences

[1] H. Akrawi, M.  Magra, A. Shetty, A. Ng, A modified technique to extract
fractured femoral stem in revision total hip arthroplasty: a report of two
cases, Int. J. Surg. Case Rep. 5 (7) (2014) 361–364, http://dx.doi.org/10.1016/j.
ijscr.2014.04.003 [Internet] Available from:.

[2] B. Steno, L. Necas, M.  Melisik, J. Almasi, Minimally invasive hollow trephine
technique is recommended for revision of broken uncemented and
extensively porous-coated monolithic femoral stems: a review of three cases,
Eklem Hastalik. Cerrahisi 25 (2) (2014) 112–116.

[3] V.K. Kancherla, D.J. Del Gaizo, W.G. Paprosky, S.M. Sporer, Utility of trephine
reamers in revision hip arthroplasty, J. Arthroplasty 29 (1) (2014) 210–213,
http://dx.doi.org/10.1016/j.arth.2013.04.009 [Internet] Available from:.

[4] K. Tóth, K. Sisák, J. Nagy, S. Manó, Z. Csernátony, Retrograde stem removal in
revision hip surgery: removing a loose or broken femoral component with a
retrograde nail, Arch. Orthop. Trauma Surg. 130 (7) (2010) 813–818.

[5] F.J. Burgo, D.E. Mengelle, M.  Feijoo, C.M. Autorino, A minimally invasive
technique to remove broken cemented stems and its reconstruction with
cement-in-cement, Hip Int. 29 (1) (2019), NP1–5.

[6] R.A. Agha, T. Franchi, C. Sohrabi, G. Mathew, for the SCARE Group, The SCARE
2020 guideline: updating consensus surgical CAse REport (SCARE) guidelines,
Int. J. Surg. 84 (2020) 226–230.

[8] D.N. Conrad, D.A. Dennis, Trephine use during revision total hip arthroplasty
resulting in Diaphyseal Osteonecrosis and stress fracture: a case report, JBJS
Case Connect. 5 (2) (2015) [Internet] Available from: https://journals.lww.
com/jbjscc/Fulltext/2015/05020/Trephine Use During Revision Total Hip.4.
aspx.

[9] C.M. Melnic, W.G. Paprosky, Extended trochanteric osteotomy: component
retrieval and repair, Semin. Arthroplasty 27 (4) (2016) 264–267 [Internet]
Available from: http://www.sciencedirect.com/science/article/pii/
Available from: https://journals.lww.com/corr/Fulltext/1981/01000/
Technique of Windowing the Femoral Shaft for.65.aspx.

11] F.B. Gray, Total hip revision arthroplasty. Prosthesis and cement removal
techniques, Orthop. Clin. North Am.  23 (2) (1992) 313–319 [Internet]
Available from: http://europepmc.org/abstract/MED/1570143.

https://www.researchregistry.com/register-now#home/registrationdetails/601e7ec1e7937e001b701445/
https://www.researchregistry.com/register-now#home/registrationdetails/601e7ec1e7937e001b701445/
https://www.researchregistry.com/register-now#home/registrationdetails/601e7ec1e7937e001b701445/
https://www.researchregistry.com/register-now#home/registrationdetails/601e7ec1e7937e001b701445/
https://www.researchregistry.com/register-now#home/registrationdetails/601e7ec1e7937e001b701445/
https://www.researchregistry.com/register-now#home/registrationdetails/601e7ec1e7937e001b701445/
https://www.researchregistry.com/register-now#home/registrationdetails/601e7ec1e7937e001b701445/
https://www.researchregistry.com/register-now#home/registrationdetails/601e7ec1e7937e001b701445/
https://www.researchregistry.com/register-now#home/registrationdetails/601e7ec1e7937e001b701445/
dx.doi.org/10.1016/j.ijscr.2014.04.003
dx.doi.org/10.1016/j.ijscr.2014.04.003
dx.doi.org/10.1016/j.ijscr.2014.04.003
dx.doi.org/10.1016/j.ijscr.2014.04.003
dx.doi.org/10.1016/j.ijscr.2014.04.003
dx.doi.org/10.1016/j.ijscr.2014.04.003
dx.doi.org/10.1016/j.ijscr.2014.04.003
dx.doi.org/10.1016/j.ijscr.2014.04.003
dx.doi.org/10.1016/j.ijscr.2014.04.003
dx.doi.org/10.1016/j.ijscr.2014.04.003
dx.doi.org/10.1016/j.ijscr.2014.04.003
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0010
dx.doi.org/10.1016/j.arth.2013.04.009
dx.doi.org/10.1016/j.arth.2013.04.009
dx.doi.org/10.1016/j.arth.2013.04.009
dx.doi.org/10.1016/j.arth.2013.04.009
dx.doi.org/10.1016/j.arth.2013.04.009
dx.doi.org/10.1016/j.arth.2013.04.009
dx.doi.org/10.1016/j.arth.2013.04.009
dx.doi.org/10.1016/j.arth.2013.04.009
dx.doi.org/10.1016/j.arth.2013.04.009
dx.doi.org/10.1016/j.arth.2013.04.009
dx.doi.org/10.1016/j.arth.2013.04.009
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0020
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0025
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0030
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
https://journals.lww.com/jbjscc/Fulltext/2015/05020/Trephine_Use_During_Revision_Total_Hip.4.aspx
http://www.sciencedirect.com/science/article/pii/S1045452717300147
http://www.sciencedirect.com/science/article/pii/S1045452717300147
http://www.sciencedirect.com/science/article/pii/S1045452717300147
http://www.sciencedirect.com/science/article/pii/S1045452717300147
http://www.sciencedirect.com/science/article/pii/S1045452717300147
http://www.sciencedirect.com/science/article/pii/S1045452717300147
http://www.sciencedirect.com/science/article/pii/S1045452717300147
http://www.sciencedirect.com/science/article/pii/S1045452717300147
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
https://journals.lww.com/corr/Fulltext/1981/01000/Technique_of_Windowing_the_Femoral_Shaft_for.65.aspx
http://europepmc.org/abstract/MED/1570143
http://europepmc.org/abstract/MED/1570143
http://europepmc.org/abstract/MED/1570143
http://europepmc.org/abstract/MED/1570143
http://europepmc.org/abstract/MED/1570143
http://europepmc.org/abstract/MED/1570143


 –  O

[

[

[

CASE  REPORT
M.A. Arafah, A.H. Almalki and O.M. Arafah 

12] M.S. Austin, G.R. Klein, P.F. Pollice, Previously unreported complication of
trephine reamers in revision total hip arthroplasty, J. Arthroplasty 21 (2)
(2006) 299–300 [Internet] Available from: http://www.sciencedirect.com/

science/article/pii/S0883540305002986.

13] W.H. Harris, Traumatic arthritis of the hip after dislocation and acetabular
fractures: treatment by mold arthroplasty. An end-result study using a new
method of result evaluation, J. Bone Joint Surg. Am.  51 (June(4)) (1969)
737–755.

[

Open Access
This article is published Open Access at sciencedirect.com. It is distrib
permits unrestricted non commercial use, distribution, and reproducti
credited.

5

PEN  ACCESS
International Journal of Surgery Case Reports 81 (2021) 105643

14] J. Wasil, Epidemiology of sickle cell disease in Saudi Arabia, Ann. Saudi Med.
31  (May(3)) (2011) 289–293, http://dx.doi.org/10.4103/0256-4947.81540
[Internet] Available from:.

15] S.C. Fassihi, R. Lee, T. Quan, A.A. Tran, S.N. Stake, A.S. Unger, Total hip
arthroplasty in patients with sickle cell disease: a comprehensive systematic
review, J. Arthroplasty 35 (8) (2020) 2286–2295, http://dx.doi.org/10.1016/j.

arth.2020.04.014 [Internet] Available from:.

uted under the IJSCR Supplemental terms and conditions, which
on in any medium, provided the original authors and source are

http://www.sciencedirect.com/science/article/pii/S0883540305002986
http://www.sciencedirect.com/science/article/pii/S0883540305002986
http://www.sciencedirect.com/science/article/pii/S0883540305002986
http://www.sciencedirect.com/science/article/pii/S0883540305002986
http://www.sciencedirect.com/science/article/pii/S0883540305002986
http://www.sciencedirect.com/science/article/pii/S0883540305002986
http://www.sciencedirect.com/science/article/pii/S0883540305002986
http://www.sciencedirect.com/science/article/pii/S0883540305002986
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
http://refhub.elsevier.com/S2210-2612(21)00139-5/sbref0060
dx.doi.org/10.4103/0256-4947.81540
dx.doi.org/10.4103/0256-4947.81540
dx.doi.org/10.4103/0256-4947.81540
dx.doi.org/10.4103/0256-4947.81540
dx.doi.org/10.4103/0256-4947.81540
dx.doi.org/10.4103/0256-4947.81540
dx.doi.org/10.4103/0256-4947.81540
dx.doi.org/10.4103/0256-4947.81540
dx.doi.org/10.4103/0256-4947.81540
dx.doi.org/10.1016/j.arth.2020.04.014
dx.doi.org/10.1016/j.arth.2020.04.014
dx.doi.org/10.1016/j.arth.2020.04.014
dx.doi.org/10.1016/j.arth.2020.04.014
dx.doi.org/10.1016/j.arth.2020.04.014
dx.doi.org/10.1016/j.arth.2020.04.014
dx.doi.org/10.1016/j.arth.2020.04.014
dx.doi.org/10.1016/j.arth.2020.04.014
dx.doi.org/10.1016/j.arth.2020.04.014
dx.doi.org/10.1016/j.arth.2020.04.014
dx.doi.org/10.1016/j.arth.2020.04.014
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Management of a broken modular femoral stem following total hip arthroplasty in a patient with sickle cell disease using a...
	1 Introduction and importance
	2 Case presentation
	2.1 Operative technique
	2.2 Postoperative follow-up

	3 Discussion
	4 Conclusion
	Declaration of Competing Interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Provenance and peer review
	References


