
INTRODUCTION

Cephalomedullary nails (CMN) and sliding hip 
screws (SHS) are both utilized in the surgical treat-
ment of intertrochanteric fractures (ITF). Recently, 
there has been an increase in the use of CMN devices 
over SHS for treating ITF1). Despite this, there is no 
confirmed advantage of CMN over SHS2). Although 
patient outcomes for revision osteosynthesis after SHS 
failure look promising, they are mostly based on ex-
tensive case series3,4). Conversion total hip arthroplasty 

(CTHA) serves as an alternative for addressing failed 
SHS and CMN fixations in ITF5). Due to the presence 
of previous implants, changes in the geometry of the 
proximal femur, and compromised bone and soft tis-
sues, performing a CTHA after failures of SHS and 
CMN is especially complex6). Frequency of reported 
complications vary although post-CTHA hip func-
tion differences between the two groups may not be 
significant6-8). There are variations in research results, 
with some studies revealing more orthopedic complica-
tions and periprosthetic femoral fractures (PFF) after 
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CTHA following SHS failures while others report the 
opposite6-8). After CTHA for SHS and CMN failure, 
the reported incidence of  orthopedic complications 
ranges from 5% to 37% and 10% to 30%, respectively6-8). 
Between SHS and CMN groups, this number ranges 
from 6% to 16% and 3% to 10%, respectively, for PFF6-8). 
This review aims to estimate the relative risk (RR) of 
complications (orthopedic and medical) between CTHA 
after failed SHS and CMN for ITF.

MATERIALS AND METHODS

We registered this review with the International 
Prospective Register of Systematic Reviews, PROSPE-
RO (CRD42024534958). The review followed Preferred 
Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) guidelines9).

1. Eligibility Criteria

1) Inclusion criteria
Studies published in English comparing complica-

tions (orthopedic and medical complications for this re-
view) between a CMN group (CTHA after failed CMN) 
and an SHS group (CTHA after SHS failure) were in-
cluded in this review.

2) Exclusion criteria 
Mixed studies involving diverse proximal femur 

fracture types (intertrochanteric, subtrochanteric, 
and neck femur) were excluded. Studies during which 
participants received mixed treatment methods (hemi-
arthroplasty or total hip arthroplasty) were excluded. 
For this review, follow-up duration was categorised as 
short-term (<5 years), mid-term (5-10 years), and long-
term (>10 years).

3) Definition of PFF
PFF, for the purpose of this review, refers to frac-

tures occurring during or after CTHA in the included 
cohort studies.

2. Search Strategy and Sources
The electronic databases (Cochrane Library, DOAJ 

[Directory of Open Access Journals], Embase, PubMed, 
and Scopus) were searched up to February 2024. Stud-
ies related to CTHA in failed CMN and SHS fixa-
tion for ITF in adults were searched. Supplementary 

Material 1 details the search strategy for electronic 
databases in this review. The references from the stud-
ies were hand-searched for full text. Reports from the 
conference proceedings, trial registries, books, and dis-
sertations were excluded.

3. Selection Process
Search results were managed by Rayyan AI, a sys-

tematic review website. Review authors (A.R. and D.C.) 
screened titles and abstracts for potentially eligible 
studies. Full-text reports were obtained when appropri-
ate. Independent study selection was done by A.R. and 
D.C., with resolution of disagreements by S.K.N.

4. Data Items Recorded
Characteristics of CMN and SHS groups recorded 

from included reports were:

1) Complications
Medical and orthopedic complications were recorded. 

The medical complications included: acute renal failure, 
pulmonary embolism, atrial fibrillation, and urinary 
tract infection. The orthopedic complications included: 
PFF, dislocation, infection, aseptic loosening, nerve 
palsy, heterotopic ossification, and abductor tendon de-
ficiency.

2) Harris hip score (HHS)

3) �Demographic information (age, sex, time to 
CTHA, and follow-up after operation)

5. Risk of Bias Assessment 
The risk of bias was assessed by the Joanna Briggs 

Institute (JBI) critical appraisal checklist for cohort 
studies10).

6. Effect Measures 
Continuous variables were summarized using mean, 

standard deviation, or median with interquartile range. 
Using RR as an effect estimate, forest plots were con-
structed for medical, orthopedic and overall complica-
tions between the SHS and CMN groups. Between the 
groups, the subgroup analysis was conducted for PFF 
with risk ratio as an effect estimate. Mean difference 
in HHS after CTHA in both the groups was represent-
ed on the forest plot. The random-effects model pooled 
effect estimates. Chi-square and I2 tests were used to 
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assess heterogeneity and inconsistency. The funnel plot 
was not constructed as an insufficient number of stud-
ies were included in the analysis. The review author 
(S.K.N.) performed the statistical assessments.

RESULTS

1. Qualitative Analysis

1) Selection of studies 
After a review of 7,317 titles, 189 abstracts were se-

lected for potential inclusion. Twenty-two articles were 
identified that reported on CTHA after failed CMN 
and SHS6-8,11-29). However, only three studies directly 
compared the outcomes of CTHA after failed CMN 
and SHS6-8). The characteristics of the included and 
excluded studies are shown respectively in Supple-
mentary Table 1 and 2. Fig. 1 shows the PRISMA flow 
diagram for the screening and inclusion process of 

the studies30). From three studies, we pooled data from 
680 patients/hips who underwent CTHA after CMN 
(n=327) or SHS (n=353) failures6-8). There were 160/167 
and 182/171 males/females in CMN and SHS groups, 
respectively. The mean age of the participants was 
67.24±13.10 years and 66.38±11.66 years in CMN and 
SHS groups, respectively. The mean follow-up reported 
by two of the included studies was 39.84 months and 
40.46 months in CMN and SHS groups, respectively7,8). 
All included studies were retrospective chart reviews. 
The researchers enrolled participants from the arthro-
plasty register. Two studies compared failed proximal 
femoral nail surgeries6,8), while one InterTAN nail7) 

surgery was compared with SHS for CTHA. Time 
to CTHA was 11 months (range, 3-16 months) in one 
study8). Another study reported time to surgery as 11 
months (range, 0.6-23 months) for SHS and 7 months 
(range, 0.6-19 months) for CMN7). While one study did 
not report the cause of ITF fixation failure6), others 

Fig. 1. PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-analy-
ses) flow diagram for the review30). DOAJ: 
Directory of Open Access Journals.
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reported non-union and implant cut-out as the most 
common causes7,8). Other less frequent causes for CTHA 
after implant failure were infection, inadequate fixa-
tion, and avascular necrosis. The types of CTHA stem 
and cup varied among the included studies. One study 
did not specify the choice of CTHA stem and cup8). 
Another study used cementless stems and cups for all 
participants7). One study used cemented/cementless/
hybrid combinations6). One study included participants 
based on bone mineral density scores lower than –2.5 
at the normal proximal femur and used direct anterior 
and posterolateral approaches for the hip surgery7). A 
different study used both anterior and posterior ap-
proaches8). There was substantial heterogeneity in 
complication reporting between the studies included in 
this review. While one study6) combined medical and 
orthopedic complications and reported them as periop-
erative complications, another study7) described peri-
operative, medical and orthopedic complications sepa-
rately. One study8) summated orthopedic and medical 
complications and reported them as total complications. 
A summary estimate of medical and orthopedic com-
plications as overall complications is reported in Table 
1. PFF was described both during and after CTHA by 
one study6). PFF was reported postoperatively by one 
study8) whereas a separate study7) did not report when 
CTHA occurred.

2) Assessment of ROB 
One study7) included participants based on age and 

bone mineral density, while another8) included par-
ticipants based on age and a minimum follow-up of 3 
years. All included studies had short-term follow-up pe-
riods. Confounding factors were not identified or other-
wise addressed. Two studies reported a loss to follow-up 
of more than 20%7,8). Xu et al.7) reported a 30% loss of 
follow-up in SHS and CMN groups. Another study8) re-
ported a 23% loss of follow-up. Neither study reported 
on strategies to deal with incomplete follow-ups. All 
studies used appropriate statistical analysis plans, but 
failed to report sample size calculations to detect dif-
ferences.

2. Meta-analysis 
Fig. 2 and 3 display the RR of medical and orthope-

dic complications in the SHS group compared to the 
CMN group. RR was 0.87 [0.39, 1.90] and 1.64 [1.18, 2.29], 
respectively. In Fig. 4, subgroup analysis of PFF RR 

between SHS and CMN groups was 1.92 [0.81, 4.56]. 
One of the studies7) had more influence on the pooled 
risk for orthopedic complications and PFF because it 
had more weight (48% and 42%) than the other two6,8). 
Due to this, a sensitivity analysis was performed that 
excluded the more influential former study to estimate 
the revised pooled RR for both outcomes. In a com-
parison between the SHS group and the CMN group, 
sensitivity analysis showed an RR of orthopedic com-
plications and PFF of 1.26 [0.79, 2.00] and 1.68 [0.31, 8.95], 
respectively. Shown in Fig. 5, the mean difference in 
HHS between SHS and CMN groups was –0.72 [–1.47, 
0.02]. We estimated 35%, 85%, and 37% heterogeneity 
for medical and orthopedic complications and PFF. The 
heterogeneity for mean difference in HHS between 
both groups was 0%.

DISCUSSION

1. Summary of Evidence
The chance of PFF increases by twofold with CTHA 

Table 1. Comparative Overview of Complications in Cephalomedul-
lary Nail versus Sliding Hip Screw Failure Groups after Conversion 
Total Hip Arthroplasty

Group CMN (n=327) SHS (n=353)

Overall complications between groups
   Patients affected

95
72/327 (22.0)

147
104/353 (29.5)

Medical complications
   Patients affected
      Atrial fibrillation
      Pulmonary embolism
      Acute renal failure
      GI bleed
      UTI
      CVA

31
29/327 (8.9)

5
3
4
1

18
0

33
28/353 (7.9)

5
4
3
0

20
1

Orthopedic complications
   Patients affected
      Dislocation
      Abductor tendon deficiency
      Heterotopic ossification
      Nerve injury
      Implant loosening
      Periprosthetic infection
      Periprosthetic fracture
      Acetabular abrasion*
      Limb length disparity >2.5 cm†

      Prosthetic instability†

63
43/327 (13.1)

12
6

10
6
9
4

12
2
1
1

114
76/353 (21.5)

15
6

18
5

27
7

28
4
2
2

Values are presented as number only or number (%).
CMN: cephalomedullary nail, SHS: sliding hip screw, GI: gastrointesti-
nal, UTI: urinary tract infection, CVA: cerebrovascular accident.
*One study7). †One study8).



Dushyant Chouhan et al.: Conversion THA after SHS and CMN Failures

107www.hipandpelvis.or.kr

Fig. 2. Relative risk of medical complications between sliding hip screw and cephalomedullary nail groups for conversion total hip arthroplasty in 
intertrochanteric fractures. SHS: sliding hip screw, CMN: cephalomedullary nail, M-H: Mantel-Haenszel, CI: confidence interval.

Fig. 3. Relative risk of orthopedic complications between sliding hip screw and cephalomedullary nail groups for conversion total hip arthroplasty 
in intertrochanteric fractures. SHS: sliding hip screw, CMN: cephalomedullary nail, M-H: Mantel-Haenszel, CI: confidence interval.

Fig. 4. Subgroup analysis of relative risk of periprosthetic femoral fractures between sliding hip screw and cephalomedullary nail groups for conver-
sion total hip arthroplasty in intertrochanteric fractures. SHS: sliding hip screw, CMN: cephalomedullary nail, M-H: Mantel-Haenszel, CI: confidence 
interval.

Fig. 5. Mean difference in Harris hip scores between sliding hip screw and cephalomedullary nail for conversion total hip arthroplasty in intertro-
chanteric fractures. SHS: sliding hip screw, CMN: cephalomedullary nail, SD: standard deviation, M-H: Mantel-Haenszel, CI: confidence interval.
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after unsuccessful SHS for ITF compared to failed 
CMN for ITF. However, due to the wide confidence 
interval, this result is uncertain. A higher rate of im-
plant loosening in SHS group was noted in this review 
(Table 1). The design of the SHS implant may be re-
sponsible for more instances of implant loosening in 
CTHA following unsuccessful SHS as it engages seven 
or more cortices for screw anchorage. The stability of 
stem fixation, whether cemented or uncemented, may 
be compromised by the greater bone loss associated 
with cortical screws in SHS. The orthopedic complica-
tion rate is 64% higher with CTHA after failed SHS. 
However, the rate decreases to 26% after excluding the 
study with large effect size in the sensitivity analysis. 
We attribute the findings of the sensitivity analysis 
to more precise results (narrower confidence intervals) 
and large cohort size of the trial by Xu et al.7). Screw 
diameter may be the possible reason for more PFF 
with CTHA after SHS as the diameter is larger than 
the screw used in CMN. Other factors which are pos-
sible influences on the findings of this review include 
implant selection (stem length, neck geometry, and 
cementation), surgical technique (stress concentration, 
alignment and leg length, soft tissue damage), patient 
factors (bone quality, obesity, smoking, and lifestyle), 
falls and follow-up. The stress shielding from the side 
plate of SHS also makes this group more prone to PFF. 
These factors above were not compared between the 
groups in the included studies. The most common med-
ical complications were cardiac and renal. However, 
they occurred rarely and evenly between the groups, so 
they could not be compared statistically.

Due to the heterogeneity between studies, the ran-
dom effects model was chosen to get a cautious esti-
mate of the RR of PFF and complications in this re-
view. The fixed effects model would have inflated our 
estimation of RR for measured outcomes. In this re-
view, the sources of methodical heterogeneity among 
the included studies were differences in reporting 
bone mineral density of the proximal femur, the type 
of CTHA implants (cemented, cementless, and mixed), 
and clinical variations between the participants. For 
PFF and orthopedic complications, we estimated 37% 
heterogeneity, which might not be significant, and 
87% heterogeneity, which was considerable, by I2 test. 
Moreover, the included studies were prone to a high 
risk of bias as they were all retrospective compara-
tive chart reviews. Statistical heterogeneity was evi-

dent in noticeable overlapping confidence intervals 
yet variable point estimates from the included stud-
ies.

2. Limitations of the Review
The introduction of SHS and cemented CTHA oc-

curred prior to the adoption of CMN for treating ITF 
and the use of  cementless CTHA for repairs after 
CMN failure. Consequently, patients with unsuccessful 
SHS treatments were more likely to receive cemented 
CTHA. This disparity in the use of CTHA implants 
across the studies reviewed could hinder our under-
standing of the increased instances of PFF and other 
complications associated with CTHA following failed 
SHS procedures. Furthermore, cementless CTHA poses 
a higher threat of orthopedic complications. We found 
three studies that compared cemented to cementless 
CTHA in cases of failed ITF fixation over medium 
to long-term periods, specifically at 5 years and 10 
years15,19,25). These studies show statistical differences 
in HHS when comparing these two types of CTHA 
(cemented/cementless). However, the actual HHS diver-
gence is minimal, with standard deviations overlapping 
between the two groups. Hence, these differences might 
be statistically significant, but are lacking clinical rel-
evance. Furthermore, hybrid CTHA has demonstrated 
a survival rate of 90%, as compared to 80% for cement-
less CTHA, at an average follow-up of 10 years19). The 
findings of this review cannot be generalized. More 
than 20% of the studies in this review lacked follow-
up data. As indicated by our RR result of 1.92 with a 
wide confidence interval from 0.81 to 4.56 for PFF af-
ter CTHA in SHS, the study designs we included had 
a high risk of bias. Retrospective studies and chart 
reviews are often flawed by high dropout rates, bias, 
and poor design quality31). However, as it is not possible 
to do high-quality trials on CTHA after ITF fixation 
failure, we chose the best evidence of comparative 
retrospective chart reviews among case reports and ex-
tended case series. We also examined 19 other studies 
found during the review process11-29). These studies had 
weaker study designs due to lack of comparative data. 
Two studies reported CTHA outcomes in SHS fail-
ures15,27). However, neither study reported occurrence of 
PFF in follow-up.



Dushyant Chouhan et al.: Conversion THA after SHS and CMN Failures

109www.hipandpelvis.or.kr

CONCLUSION

In ITF, there is an increased risk of orthopedic com-
plications (up to 64%) with CTHA following SHS as 
compared to CMN failures. There is no noted differ-
ence between the groups for medical complications and 
PFF. However, increased incidence of implant loosen-
ing in CTHA after SHS failure warrants additional 
research.

CTHA is a complex process. It necessitates precise as-
sessment of the altered proximal femur anatomy and 
an awareness of the associated risk for orthopedic com-
plications, including PFF. Although there is still some 
uncertainty regarding PFF, studies indicate that there 
are more orthopedic complications with SHS failures 
than with CMN when converted to CTHA. During 
surgery, PFF often occurs at the base of the greater 
trochanter in CMN cases. Whereas, for SHS, it fre-
quently occurs postoperatively below the screw holes 
of the side plate32). An extensive examination of cur-
rent literature reveals no significant clinical difference 
between cemented and cementless CTHA hip function. 
Nonetheless, the former is linked to a greater incidence 
of complications.

Reflecting on the results of this thorough analysis, it 
is our advice that patients with a failed SHS who un-
dergo CTHA be made aware of the heightened risk for 
orthopedic complications.

Funding

No funding to declare.

Conflict of Interest

No potential conflict of interest relevant to this ar-
ticle was reported.

Supplementary Materials

Supplementary data is available at https://hipandpel-
vis.or.kr/.

REFERENCES

1.	 Schemitsch EH, Nowak LL, Schulz AP, et al. Intramedullary 
nailing vs sliding hip screw in trochanteric fracture manage-
ment: the INSITE randomized clinical trial. JAMA Netw 

Open. 2023;6:e2317164. https://doi.org/10.1001/jamanet-
workopen.2023.17164

2.	 Lewis SR, Macey R, Gill JR, Parker MJ, Griffin XL. Cephalo-
medullary nails versus extramedullary implants for extracap-
sular hip fractures in older adults. Cochrane Database Syst 
Rev. 2022;1:CD000093. https://doi.org/10.1002/14651858.
cd000093.pub6

3.	 Said GZ, Farouk O, El-Sayed A, Said HG. Salvage of failed 
dynamic hip screw fixation of intertrochanteric fractures 
[published correction appears in Injury. 2006 Jun;37(6):577-
9]. Injury. 2006;37:194-202. https://doi.org/10.1016/j.injury. 
2005.09.011

4.	 Haidukewych GJ, Berry DJ. Salvage of failed internal fixa-
tion of intertrochanteric hip fractures. Clin Orthop Relat Res. 
2003;(412):184-8. https://doi.org/10.1097/01.blo.0000071753. 
41516.27

5.	 O'Connor CM, Young JR, Villacres Mori B, et al. Conversion 
total hip arthroplasty following extracapsular hip fracture 
fixation with a cephalomedullary device: a comprehensive 
review. Arch Orthop Trauma Surg. 2023;143:3525-33. https://
doi.org/10.1007/s00402-022-04570-7

6.	 Pui CM, Bostrom MP, Westrich GH, et al. Increased compli-
cation rate following conversion total hip arthroplasty after 
cephalomedullary fixation for intertrochanteric hip fractures: 
a multi-center study. J Arthroplasty. 2013;28(8 Suppl):45-7. 
https://doi.org/10.1016/j.arth.2013.04.048

7.	 Xu Q, Lai J, Zhang F, et al. Poor outcomes for osteoporotic pa-
tients undergoing conversion total hip arthroplasty following 
prior failed dynamic hip screw fixation: a nationwide retro-
spective cohort study. J Int Med Res. 2019;47:1544-54. https://
doi.org/10.1177/0300060518823410

8.	 Zeng X, Zhan K, Zhang L, et al. Conversion to total hip ar-
throplasty after failed proximal femoral nail antirotations or 
dynamic hip screw fixations for stable intertrochanteric femur 
fractures: a retrospective study with a minimum follow-up of 
3 years. BMC Musculoskelet Disord. 2017;18:38. https://doi.
org/10.1186/s12891-017-1415-6

9.	 Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 
statement: an updated guideline for reporting systematic re-
views. Syst Rev. 2021;10:89. https://doi.org/10.1186/s13643-
021-01626-4

10.	 Ma LL, Wang YY, Yang ZH, Huang D, Weng H, Zeng XT. 
Methodological quality (risk of bias) assessment tools for pri-
mary and secondary medical studies: what are they and which 
is better? Mil Med Res. 2020;7:7. https://doi.org/10.1186/
s40779-020-00238-8

11.	 Abouelela AA. Salvage of failed trochanteric fracture fixation 
using the Revitan curved cementless modular hip arthroplas-

https://hipandpelvis.or.kr/
https://hipandpelvis.or.kr/
https://doi.org/10.1001/jamanetworkopen.2023.17164
https://doi.org/10.1001/jamanetworkopen.2023.17164
https://doi.org/10.1002/14651858.cd000093.pub6
https://doi.org/10.1002/14651858.cd000093.pub6
https://doi.org/10.1016/j.injury.2005.09.011
https://doi.org/10.1016/j.injury.2005.09.011
https://doi.org/10.1097/01.blo.0000071753.41516.27
https://doi.org/10.1097/01.blo.0000071753.41516.27
https://doi.org/10.1007/s00402-022-04570-7
https://doi.org/10.1007/s00402-022-04570-7
https://doi.org/10.1016/j.arth.2013.04.048
https://doi.org/10.1177/0300060518823410
https://doi.org/10.1177/0300060518823410
https://doi.org/10.1186/s12891-017-1415-6
https://doi.org/10.1186/s12891-017-1415-6
https://doi.org/10.1186/s13643-021-01626-4
https://doi.org/10.1186/s13643-021-01626-4
https://doi.org/10.1186/s40779-020-00238-8
https://doi.org/10.1186/s40779-020-00238-8


110 Hip Pelvis 2025;37(2):103-111

ty. J Arthroplasty. 2012;27:1382-8. https://doi.org/10.1016/
j.arth.2011.10.021

12.	 Favreau H, Ehlinger M, Adam P, Bonnomet F. Total hip 
arthroplasty with exclusive use of dual-mobility cup after 
failure of internal fixation in trochanteric fracture. Orthop 
Traumatol Surg Res. 2020;106:645-9. https://doi.org/10.1016/
j.otsr.2020.02.011

13.	 Castillón P, Bartra A, Vallejo G, Salvador J, Torres R, Anglés F. 
Artroplastia de cadera con vástago convencional en fracasos 
de osteosíntesis de fracturas del fémur proximal [Hip arthro-
plasty with conventional stem as rescue treatment after failed 
treatment of intertrochanteric hip fractures]. Rev Esp Cir 
Ortop Traumatol. 2013;57:194-200. https://doi.org/10.1016/
j.recot.2013.03.004

14.	 Godoy-Monzon D, Diaz Dilernia F, Piccaluga F, Cid Casteulani 
A, Turus L, Buttaro M. Conversion total hip arthroplasty with 
a proximally modular, distal fixation reconstruction prosthesis 
following cephalomedullar nail failure. Hip Int. 2020;30(1_
suppl):26-33. https://doi.org/10.1177/1120700020937952

15.	 Hammad A, Abdel-Aal A, Said HG, Bakr H. Total hip arthro-
plasty following failure of dynamic hip screw fixation of frac-
tures of the proximal femur. Acta Orthop Belg. 2008;74:788-
92.

16.	 Huang T, Zhang S, Liu X, et al. Mid-term outcomes of ce-
mented or uncemented total hip arthroplasty for failed 
proximal femoral nail antirotation following intertrochanteric 
femur fractures: a retrospective observational study. Geriatr 
Orthop Surg Rehabil. 2022;13:21514593221132400. https://
doi.org/10.1177/21514593221132400

17.	 Li Y, Zhang Y, Yu M, et al. Favorable revision-free survivor-
ship of cemented arthroplasty following failed proximal fem-
oral nail antirotation: a case series with a median follow-up of 
10 years. BMC Musculoskelet Disord. 2022;23:1024. https://
doi.org/10.1186/s12891-022-05995-2

18.	 Liu L, Sun Y, Wang L, et al. Total hip arthroplasty for intertro-
chanteric fracture fixation failure. Eur J Med Res. 2019;24:39. 
https://doi.org/10.1186/s40001-019-0398-1

19.	 Mathur HH, Shah HS, Vishwanathan K. Functional outcome 
of conversion total hip arthroplasty (CTHA) using unce-
mented distally loading femoral stem for failed fixation of 
proximal femoral nail: a case series. J Orthop. 2022;34:14-20. 
https://doi.org/10.1016/j.jor.2022.07.014

20.	 Shi W, Zhang Y, Xu Y, Zeng X, Fu H, Yu W. Conversion of 
failed proximal femoral nail antirotation to uncemented or 
cemented femoral component fixation: a multicentre retro-
spective study with a median 10-year follow-up. BMC Muscu-
loskelet Disord. 2022;23:375. https://doi.org/10.1186/s12891-
022-05323-8

21.	 Shi X, Zhou Z, Yang J, Shen B, Kang P, Pei F. Total hip ar-
throplasty using non-modular cementless long-stem distal 
fixation for salvage of failed internal fixation of intertrochan-
teric fracture. J Arthroplasty. 2015;30:1999-2003. https://doi.
org/10.1016/j.arth.2015.05.041

22.	 Smith A, Denehy K, Ong KL, Lau E, Hagan D, Malkani A. 
Total hip arthroplasty following failed intertrochanteric 
hip fracture fixation treated with a cephalomedullary nail. 
Bone Joint J. 2019;101-B(6_Supple_B):91-6. https://doi.
org/10.1302/0301-620x.101b6.bjj-2018-1375.r1

23.	 Solarino G, Bizzoca D, Dramisino P, et al. Total hip arthro-
plasty following the failure of intertrochanteric nailing: first 
implant or salvage surgery? World J Orthop. 2023;14:763-70. 
https://doi.org/10.5312/wjo.v14.i10.763

24.	 Wang L, Yu M, Zhang Y, et al. Long-term survival of hybrid 
total hip replacement for prior failed proximal femoral nail 
antirotation: a retrospective study with a median 10-year 
follow-up. BMC Musculoskelet Disord. 2022;23:868. https://
doi.org/10.1186/s12891-022-05827-3

25.	 Weiss RJ, Kärrholm J, Hailer NP, Beckman MO, Stark A. Sal-
vage of failed trochanteric and subtrochanteric fractures using 
a distally fixed, modular, uncemented hip revision stem. Acta 
Orthop. 2012;83:488-92. https://doi.org/10.3109/17453674.20
12.733917

26.	 Yu W, Han X, Chen W, et al. Conversion from a failed proxi-
mal femoral nail anti-rotation to a cemented or uncemented 
total hip arthroplasty device: a retrospective review of 198 
hips with previous intertrochanteric femur fractures. BMC 
Musculoskelet Disord. 2020;21:791. https://doi.org/10.1186/
s12891-020-03806-0

27.	 Morsi EMZ, Drwish AEE, Saber AM, Nassar IM, Zaki AEM. 
The use of standard cemented femoral stems in total hip re-
placement after failed internal fixation of intertrochanteric 
femoral fractures. J Arthroplasty. 2020;35:2525-8. https://doi.
org/10.1016/j.arth.2020.04.021

28.	 Schultz BJ, Sicat C, Penev A, Schwarzkopf R, Egol KA. Con-
version total hip arthroplasty for early failure following unsta-
ble intertrochanteric hip fracture: what can patients expect? 
Arch Orthop Trauma Surg. 2022;142:3737-45. https://doi.
org/10.1007/s00402-021-04215-1

29.	 Yu M, Yu M, Zhang Y, et al. Implant survival of cemented ar-
throplasty following failed fixation of proximal femoral frac-
tures in patients aged 30-60 years: a retrospective study with 
a median follow-up of 10 years. BMC Musculoskelet Disord. 
2022;23:637. https://doi.org/10.1186/s12891-022-05587-0

30.	 Moher D, Liberati A, Tetzlaff J, Altman DG; PRISMA Group. 
Preferred reporting items for systematic reviews and meta-
analyses: the PRISMA statement. PLoS Med. 2009;6:e1000097. 

https://doi.org/10.1016/j.arth.2011.10.021
https://doi.org/10.1016/j.arth.2011.10.021
https://doi.org/10.1016/j.otsr.2020.02.011
https://doi.org/10.1016/j.otsr.2020.02.011
https://doi.org/10.1016/j.recot.2013.03.004
https://doi.org/10.1016/j.recot.2013.03.004
https://doi.org/10.1177/1120700020937952
https://doi.org/10.1177/21514593221132400
https://doi.org/10.1177/21514593221132400
https://doi.org/10.1186/s12891-022-05995-2
https://doi.org/10.1186/s12891-022-05995-2
https://doi.org/10.1186/s40001-019-0398-1
https://doi.org/10.1016/j.jor.2022.07.014
https://doi.org/10.1186/s12891-022-05323-8
https://doi.org/10.1186/s12891-022-05323-8
https://doi.org/10.1016/j.arth.2015.05.041
https://doi.org/10.1016/j.arth.2015.05.041
https://doi.org/10.1302/0301-620x.101b6.bjj-2018-1375.r1
https://doi.org/10.1302/0301-620x.101b6.bjj-2018-1375.r1
https://doi.org/10.5312/wjo.v14.i10.763
https://doi.org/10.1186/s12891-022-05827-3
https://doi.org/10.1186/s12891-022-05827-3
https://doi.org/10.3109/17453674.2012.733917
https://doi.org/10.3109/17453674.2012.733917
https://doi.org/10.1186/s12891-020-03806-0
https://doi.org/10.1186/s12891-020-03806-0
https://doi.org/10.1016/j.arth.2020.04.021
https://doi.org/10.1016/j.arth.2020.04.021
https://doi.org/10.1007/s00402-021-04215-1
https://doi.org/10.1007/s00402-021-04215-1
https://doi.org/10.1186/s12891-022-05587-0


Dushyant Chouhan et al.: Conversion THA after SHS and CMN Failures

111www.hipandpelvis.or.kr

https://doi.org/10.1371/journal.pmed.1000097
31.	 Dettori JR. Loss to follow-up. Evid Based Spine Care J. 2011;2: 

7-10. https://doi.org/10.1055/s-0030-1267080
32.	 Yuan BJ, Abdel MP, Cross WW, Berry DJ. Hip arthroplasty 

after surgical treatment of intertrochanteric hip fractures. 
J Arthroplasty. 2017;32:3438-44. https://doi.org/10.1016/
j.arth.2017.06.032

https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1055/s-0030-1267080
https://doi.org/10.1016/j.arth.2017.06.032
https://doi.org/10.1016/j.arth.2017.06.032



