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Abstract
The aim of this study is to present the results of single-stage total hip arthroplasty (THA) after Dynamic Hip Screw (DHS) 
failure, or secondary posttraumatic osteoarthrosis. From 2003 to 2020, 15 THAs were performed in group of 15 patients 
for the treatment of DHS failure, or for late complications following femoral neck and pertrochanteric fractures. The mean 
follow-up period after arthroplasty was 46.9 months (range 7–139). The patients were evaluated retrospectively—both clini-
cally and radiographically, focussing on the demography, infection rate and other complications (revision surgery), during 
the year 2023. 9 males and 6 females were included in the study, with a mean age of 56.5 years (range 29–93) at the time of 
primary osteosynthesis. Each of them had proximal femoral fracture treated primarily with a DHS and then late one-stage 
revision surgery, with hardware removal and THA implantation. The median time between DHS osteosynthesis and THA 
was 41.2 months (range 4–114). Four patients (26.6%) had complications after THA, with the need for revision in two cases 
(13.3%). Dislocation rate was 6.6% (one case), with the need for repeated-revision of THA. The infection rate was 6.6% 
(one patient) with the need for revision of THA. Peroperative periprosthetic femoral fracture was observed in 13.3% (two 
patients) without any other problems. Six patients (40%) died during the follow-up period. Single-stage total hip arthroplasty 
with concomitant hardware removal bears a high- mortality rate, with a higher incidence of postoperative complications 
compared to elective THA.
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Introduction

The incidence of proximal femoral fractures continues to 
increase, due to an ageing population, requiring osteosynthe-
sis with devices, such as the Dynamic Hip Screw (DHS) [1]. 
With the increased number of DHSs implanted, the number 
of complications (failures, or secondary posttraumatic cox-
arthrosis) rises with the need for hardware removal and then 
revision by total hip arthroplasty (THA). Several complica-
tions (e.g. infection, hip dislocation) following these proce-
dures have been described. The incidence of prosthetic joint 

infection (PJI) occurs in 0.2–2.2% after primary THA and 
about 9% in revision THA [2, 3]. This raises the question, 
whether to remove the hardware and then perform THA as 
a second stage, or to perform both a single-stage procedure. 
Some authors recommend a single-stage procedure, and the 
others warn against it due to increased incidence of PJI [4, 
5]. Our University Department of Orthopaedic Surgery spe-
cialises in both primary and revision total hip arthroplasty. 
By the time we have performed a single-stage procedures 
after the DHS osteosynthesis in a relatively small group of 
patients. The DHS was used in the treatment of femoral neck 
fractures, or stable pertrochanteric fractures. Now, according 
to data from the Slovak Joint Arthroplasty Register, we have 
reviewed a group of patients after this type of proximal fem-
oral osteosynthesis, who were treated for fixation failure, or 
secondary posttraumatic arthrosis, using single-stage THA.

The aim of this study was to evaluate retrospectively 
this cohort of our patients who had undergone THA 
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(single-stage, with hardware removal) after DHS osteosyn-
thesis, focussing on the complications and revisions.

Our hypothesis was that single-stage THA after DHS 
failure could lead to satisfied results comparable with other 
studies.

Materials and methods

In this retrospective cohort study, the patients records were 
reviewed for demographic data, details of surgical proce-
dures and follow-up results.

The study group consisted of 15 patients, whose proxi-
mal femoral fractures had originally been treated with DHS 
osteosynthesis, and who were than revised single-stage con-
version to THA between 2003 and 2020.

This study was approved by our institutional review 
board.

Inclusion criteria

Included in this study were 15 hips of nine males and six 
females, with a mean age at the time of the DHS osteosyn-
thesis of 56.5 years. The primary diagnosis at the time of 
the surgery was of displaced femoral neck fracture (Garden 
type I–IV) or stable pertrochanteric fracture. Later, all these 
patients had single-stage THA with concomitant hardware 
removal.

Exclusion criteria

Oncologic diseases, infection in the area of the operated 
hip joint, and patients treated with two-stage THA were 
excluded.

Surgical procedures of THA

Preoperative planning and templating on radiographs were 
used to determine the implant sizes. In all cases, antibiotic 
prophylaxis was administrated prior to start the surgery 
(vancomycin 1 g parenterally and then every 12 h until the 
5th postoperative day). All operations were performed via 
an anterolateral approach by surgeons specialised in revision 
arthroplasty.

The DHS was removed from the distal part of the wound, 
then total hip prosthesis was inserted.

In the cases with a cemented stem, we blocked the holes 
left after screw removal, using bone from the resected head, 
to prevent bone cement leakage into the lateral soft tissues. 
In THA with cementless stems, we used fluoroscopy preop-
eratively to prevent stem malposition, or undersizing.

The type of implants used were: cemented THA in three 
cases (Beznoska cup and stem—Kladno, Czech republic; 

Triloc cup, cemented Corail stem—DePuy, Warsaw, 
IN, USA), hybrid THA in one case (Pinnacle cup and 
cemented Corail stem—DePuy, Warsaw, IN, USA) and 
cementless THA in 11 cases (Delta PF cup, FIT stem, 
Minima stem—LimaCorporate, Udine, Italy; Pinnacle cup, 
cementless Corail stem, S-ROM stem, Tri-Lock stem—
DePuy, Warsaw, IN, USA, Fixa Ti- por cup, Pulchra 
stem—Adler Ortho Spa, Milano, Italy).

Postoperative management

Drainage was removed, and both active and passive move-
ments started on the first postoperative day. Patients were 
discharged around eight days postoperatively (range: 
6–15). Walking, touch-weight-bearing with crutches, 
was recommended until six weeks postoperatively, when 
patients were examined clinically and radiologically; 
thereafter partial weight-bearing was permitted. After 
the next clinical and radiological examination at the third 
month, full weight-bearing was allowed.

The patients were examined clinically and radiologi-
cally at six weeks, three months, six months, one year and 
then annually thereafter until the year 2023.

Clinical outcome assessment

Basic demographic data were collected, including age, 
body mass index (BMI), affected side, type of proximal 
femoral fracture treated with DHS, reason of conversion 
to THA.

The clinical status of the patients was documented using 
the Harris hip score (HHS) [6].

We recorded early and late complications and any need 
for further THA revision.

Leg length discrepancy (LLD) was measured clinically 
and radiologically.

Radiological assessment

On the preoperative radiographs (before the DHS osteo-
synthesis), we assessed the type of the fracture. On the 
radiographs before THA, we assessed the reason for THA 
implantation (posttraumatic arthrosis, femoral head avascu-
lar necrosis, implant cut-out phenomenon, and non-union). 
Radiological examination during the follow-up of the THA 
focussed on the loosening, defined as a periprosthetic radio-
lucent zone greater than 2 mm, or a migration greater than 
2 mm with an adjacent radiolucent zone [7]. Heterotopic 
ossification was evaluated using the Brooker's classification 
[8].
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Statistical analysis

Two-sided, paired Student´s t-test was used for statistical 
analysis (after THA) of the pre- and postoperative Harris hip 
scores. Statistical differences were considered to be signifi-
cant when the p value was < 0.05. A power analysis, using 
the R 3.5.0 (R Core Team, 2018), power package, indicated 
that a total sample of 15 patients (hips) would be needed to 
detect large effects (d = 0.8) with 80% power, using a two-
sided paired t-test between means with alpha at 0.05 [9].

Results

Clinical analysis

Primary diagnosis of the surgery (osteosynthesis) was dis-
placed Garden type I–IV femoral neck fracture in 10 cases 
(66.6%) and stable pertrochanteric fractures in 5 patients 
(33.3%). The mean age at the time of primary osteosynthesis 
was 56.5 years (range 29–93).

The left hip was affected six times, and the right hip nine 
times.

The mean BMI was 24.01 (range 19.60–30.97).
The reason for conversion of DHS to THA was avascular 

femoral head necrosis in nine cases (Fig. 1a-e), secondary 
posttraumatic coxarthrosis in three cases, cut-out phenom-
enon in two patients and femoral neck non-union in one.

The mean time from the DHS implantation to the THA 
was of 41.2 months (range 4–114).

The mean HHSs significantly increased from 14.2 (range 
6–32 points) points before THA implantation to 78.4 (range 
48–98 points) at the final follow-up (p = 0.001).

Finally, three patients (20.0%) had excellent hip scores 
(range 90–100 points), eight patients (53.3%) had good 
scores (range 80–89 points), three patients (20.0%) had fair 
scores (range 70–79 points) and one patient (6.6%) had a 
poor score (less than 70 points).

Average LLD was 3.6 cm shortening of the affected 
extremity before THA implantation (range 1.8–4.6 cm) and 
0.5 cm average elongation of the operated extremity during 
the final follow-up (range 0–2 cm).

The mean follow-up period (after THA) was 46.9 months 
(range 7–139).

Patients´ data are listed in Table 1.
Six patients (40%) died during the follow–up period 

(their mean survival time after THA was 26.8 months (range 
7–52). Patient n°. 2 died for disseminated prostatic cancer 
52 months after THA (aged 74). Patient n°. 3 died 7 months 
after THA (aged 71) from myocardial infarction. Patient 
n°. 6 died 42 months after THA (aged 69) from myocar-
dial infarction. Patient n°. 7 died from unknown reasons 
21 months after THA (aged 70). Patient n°. 8 died from 

terminal bronchopneumonia 16 months after THA (aged 
84). Patient n°. 12 died 23 months after cemented THA, 
followed by revision for instability (aged 95).

Radiographic analysis

The mean inclination angle of the cup was 44° (range 
38–54°). We found neither migration of the cup, nor radio-
lucent lines around the cup.

We found no stem loosening. Stem alignment was neutral 
in all cases.

We found stem migration–subsidence to 2 mm with vari-
ation of 10° in one patient (n°. 14) with short cementless 
stem (6.6%) to 6th postoperative month. At the last follow-
up (finally 60 months), this stem was osseously stable, with-
out progressive variation, loosening or thigh pain.

Heterotopic ossification was diagnosed in five hips 
(33.3%)—Brooker type I was found in three patients, type 
II in one and type III in one.

Complications and revisions

We found complications in a total of four patients after THA 
following DHS (26.6%), with the need for further revision 
in two cases (13.3%).

Two patients (n°. 2, 11) had perioperative periprosthetic 
femoral fracture treated with the use of cerclage wire, with-
out any further problems during follow-up.

One THA n°. 12 dislocated repetitively, and was treated 
by closed reduction twice and then by further revision 
(2 months after conversion of DHS to THA), using cup 
reorientation with a dual-mobility system. This patient died 
almost two years after the last surgery.

One patient n°. 13 had early infection (Sstaphylococcus 
aureus) after THA, treated successfully by revision, debride-
ment and implant retention on 16th postoperative day. Dur-
ing the last follow–up (82 months after the surgery) he was 
pain-free, without any signs of THA loosening.

Discussion

Single-stage THA after DHS osteosynthesis failure, or for 
secondary posttraumatic coxarthrosis, is a relative uncom-
mon procedure. Madariaga et al. describe only 15 cases 
from their whole cohort of 55 patients over 13 years. [1]. 
We have the same number of patients during 17 years. Some 
authors support that patients undergoing hip arthroplasty 
after failed osteosynthesis have a similar prognosis, namely 
with a notorious functional decline, increased number of 
hospitalisations with increased medical costs, as patients 
with proximal femoral fracture [10]. This type of THA is 
relative more difficult than primary THA, due to changes in 
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the proximal femoral bone stock, the presence of the implant 
(DHS), which has to be removed, low bone mineral density, 
contracted soft tissues, and the deteriorating general status 
of the patient. This seems to be a predictive factor in the 
increased rate of complications following these procedures.

In our group of patients we had only one infection (6.6%) 
and a total of 26.6% complications. This correlates with the 
literature, where PJI after elective THA is lower [11]. The 
revision rate of THA in our group of patients was 13.3%.

The described re-revision rate for patients who had under-
gone a revision THA after failed osteosynthesis was three 
times higher than the rate of revision after a primary THA 
[12].

Some controversy is around whether hardware removal 
and the THA implantation in single- or two-stage proce-
dure (hardware removal and THA implantation later as a 
second stage). Parvizi et al. [3] did not clarify which is the 
best approach regarding THA with concomitant hardware 
removal.

We have recorded 6.6% of early PJI and dislocation rate 
was of 6.6%. Madariaga et al. described an incidence of 
9.1% for each of the above-mentioned complications [1].

In the use of cemented THA, there is a possibility to 
extrude the cement through screw holes [13]. Due to this 
risk factor and our increasing experience with the use of 

Fig. 1  a Anteroposterior radiograph of 29-years-old patient with 
a displaced intracapsular femoral neck fracture Garden type IV of 
the left femur after the accident high energy trauma—fall from the 
horse. This case was fixed with DHS osteosynthesis within 6 h after 
the injury. b Anteroposterior radiograph of the same patient on the 
first day after the DHS osteosynthesis (with additional derotational 
screw), with correct fracture reduction and implant placement. c 
Axial radiograph of the same patient, 3  years postoperatively. The 
fracture is healed, but avascular femoral head necrosis (in the proxi-

mal part of the femoral head with visible collapse has occurred. Due 
to symptoms—increased pain and limitation of motion, the patient 
was allocated to single-stage THA following hardware removal. d 
Anteroposterior radiograph of the same patient on the first postopera-
tive day after the DHS removal and THA (cementless THA with the 
short stem Minima, LimaCorporate, Udine, Italy). e Radiograph of 
the same patient three years after the THA. The Minima stem is in a 
neutral position with good osteointegration. The holes after the DHS 
are still visible
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cementless THA (especially short conservative stems) we 
started to use non-cemented THA in these cases [14, 15].

The correct indication for the primary treatment of 
proximal femoral fracture is absolutely essential, with the 
focus on the minimalising complications [16]. But some 
complications will inevitably occur [17, 18].

DHS revision is a relative rare procedure. Akgul et al. 
described only 7 cases of failed DHS converted to a THA. 
The major reason for failure was avascular femoral head 
necrosis after femoral neck fracture osteosynthesis in 50% 
[19]. In our series it was 60%. On the other hand, Taheriazam 
et al. described 203 cases of failed DHS for intertrochanteric 

Table 1  Patients demographic and specification for single-stage THA implantation after DHS osteosynthesis

Patient Age during 
DHS osteosyn-
thesis (years)

Body mass 
index 
(BMI)

Affected side: 
right (R), left 
(L)

Type of frac-
ture: femoral 
neck fracture 
(FNF), stable 
pertrochanteric 
fracture (SPF)

Time from 
DHS to THA 
implantation 
(months)/rea-
son of revision

Type of used 
THA (fixation)

Complications Revision surgery 
of THA (specifi-
cation)

1 55 21.40 R FNF 12/femoral 
head necrosis

Cementless No No

2 68 24.56 R FNF 13/femoral 
head necrosis

Cemented Perioperative 
periprosthetic 
femoral 
fracture

No

3 65 26.90 R SPF 60/post-
traumatic 
arthrosis

Cementless No No

4 45 23.45 L FNF 8/non-union Cementless No No
5 51 22.80 R SPF 84/post-

traumatic 
arthrosis

Hybrid No No

6 56 30.97 R FNF 108/post-
traumatic 
arthrosis

Cementless No No

7 58 28.00 L SPF 114/post-
traumatic 
arthrosis

Cementless No No

8 82 20.00 L SPF 5/cut-out phe-
nomenon

Cemented No No

9 62 24.50 R FNF 38/femoral 
head necrosis

Cementless No No

10 31 25.25 L FNF 54/femoral 
head necrosis

Cementless/
short stem

No No

11 66 23.20 R FNF 30/femoral 
head necrosis

Cementless Perioperative 
periprosthetic 
femoral 
fracture

No

12 93 22.00 R SPF 4/cut-out phe-
nomenon

Cemented Repetitive 
luxations

Cup revision—
reorientation 
with Dual—
Mobility 
system

13 39 24.30 R FNF 7/femoral head 
necrosis

Cementless Early infection Debridement, 
antibiotics, 
implant reten-
tion

14 29 19.60 L FNF 36/femoral 
head necrosis

Cementless/
short stem

No No

15 48 19.60 L FNF 45/femoral 
head necrosis

Cementless/
short stem

No No
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fractures treated by single-stage THA with a relatively low 
rate of complication (infection in 0.98%, dislocation in 0.49%) 
[20]. We now use proximal femoral nail (PFN) in intertro-
chanteric femoral fractures treatment primarily. On the other 
hand, DHS is now relatively rarely used due to the increasing 
number of PFN used for similar fractures, the complications 
are now less presented. However, in large published series of 
patients, the DHS results are similar to the results following 
PFN [21].

Our study has some limitations. First, the study was retro-
spective in design, not randomised, with a limited number of 
patients and using no control group. Studies performed over 
a long period of time (in our study 17 years) may suffer from 
variations regarding daily practice and protocols. Our group of 
patients is relatively small and heterogeneous due to: primary 
diagnosis of proximal femoral fracture, reason of DHS conver-
sion and the implants used.

A second limitation is that different surgeons participated in 
the study, and this may present diversity in their intraoperative 
management and final results.

Conclusion

DHS osteosynthesis failure is now a relatively rare occurrence, 
but it does still occur. Our study shows, that single-stage THA 
with concomitant hardware removal could lead to satisfactory 
results, which could be compared with the other published 
studies. The complication rate was 26.6%, with the need for 
further revision of the THA in 2 patients (13.3%).

Larger, prospective, randomised, multi-centre studies 
comparing both single versus two-staged THA after DHS 
failure need to be undertaken to determine the optimal strat-
egy of treatment.

Funding Open access funding provided by The Ministry of Education, 
Science, Research and Sport of the Slovak Republic in cooperation 
with Centre for Scientific and Technical Information of the Slovak 
Republic. The authors declare that no funding was received for this 
manuscript.

Data availability Data and material available on request.

Declarations 

Conflict of interest The authors state that there are no conflicts of in-
terest regarding the publication of this article.

Ethical approval All human and animal studies have been approved by 
the appropriate ethics committee and have therefore been performed in 
accordance with the ethical standards laid down in the 1964 Declara-
tion of Helsinki and its later amendments.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 

provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Madariaga S, Vargas-Revereón C, Tornero E et al (2021) Out-
comes of hip arthroplasty with concomitant hardware removal: 
influence of the types of implant retrieved and impact of posi-
tive intraoperative cultures. Arch Orthop Trauma Surg 141:333–
339. https:// doi. org/ 10. 1007/ s00402- 020- 03692-0

 2. Blom AW, Taylor AH, Pattison G et al (2003) Infection after 
total hip arthroplasty. J Bone Joint Surg Br 85:956–959. https:// 
doi. org/ 10. 1302/ 0301- 620x. 85b7. 14095

 3. Parvizi J, Tan TL, Goswami K et al (2018) The 2018 definition 
of periprosthetic hip and knee infection: an evidence-based and 
validated criterion. J Arthroplast 33:1309–1314. https:// doi. org/ 
10. 1016/j. arth. 2018. 02. 078

 4. Klatte TO, Meinicke R, O´ Loughlin P, et al (2013) Incidence 
of bacterial contamination in primary THA and combined hard-
ware removal. J Arthroplast 29:1677–1680. https:// doi. org/ 10. 
1016/j. arth. 2013. 02. 017

 5. Scholten R, Füssenich W, Somford MP, Susante JLCV (2019) 
High incidence of early periprosthetic joint infection following 
total hip arthroplasty with concomitant or previous hardware 
removal. Arch Orthop Trauma Surg 139:1051–1056. https:// 
doi. org/ 10. 1007/ s00402- 019- 03149-z

 6. Harris WH (1969) Traumatic arthritis of the hip after disloca-
tion and acetabular fractures treatment by mold arthroplasty: 
an end-result study using a new method of result evaluation. J 
Bone Joint Surg Am 51:737–755

 7. Engh CA, Massin P, Suthers KE (1990) Roentgenographic 
assessment of the biologic fixation of porous-surfaced femoral 
components. Clin Orthop Relat Res 257:107–128

 8. Brooker AF, Bowerman JW, Robinson RA, Riley LH (1973) 
Ectopic ossification following total hip replacement: inci-
dence and a method of classification. J Bone Joint Surg Am 
55:1629–1632

 9. Cohen J. Statistical power analysis for the behavioral sciences. 
(2nd Eds). Hillsdale NJ, Lawrence E (1988)

 10. Wolinsky FD, Fitzgerald JF, Stump TE (1997) The effect of hip 
fracture on mortality, hospitalization, and functional status: a pro-
spective study. Am J Public Health 87:398–403. https:// doi. org/ 
10. 2105/ ajph. 87.3. 398

 11. Willis-Owen CA, Konyves A, Martin DK (2010) Factors affecting 
the incidence of infection in hip and knee replacement: an analysis 
of 5277 cases. J Bone Joint Surg Br 92–8:1128–1133. https:// doi. 
org/ 10. 1302/ 0301- 620X. 92B8. 24333

 12. Swart E, Roulette P, Leas D, Bozic KJ, Karunakar M (2017) ORIF 
or arthroplasty for displaced femoral neck fractures in patients 
younger than 65 years old. J Bone Joint Surg Am 99:65–75. 
https:// doi. org/ 10. 2106/ JBJS. 16. 00406

 13. Hsieh PH, Chang YH, Chen SH, Shih Ch (2006) Staged arthro-
plasty as a salvage procedure for deep hip infection following 22 
intertrochanteric fractures. Int Orthop 30:228–232. https:// doi. org/ 
10. 22038/ ABJS. 2022. 51393. 2541

 14. Melisik M, Hrubina M, Hert J et al (2021) Mid-term results Prox-
ima ultra-short anatomical stem–analysis of 130 cases. Acta Chir 
Orthop Traumatol Cech 88:67–74

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00402-020-03692-0
https://doi.org/10.1302/0301-620x.85b7.14095
https://doi.org/10.1302/0301-620x.85b7.14095
https://doi.org/10.1016/j.arth.2018.02.078
https://doi.org/10.1016/j.arth.2018.02.078
https://doi.org/10.1016/j.arth.2013.02.017
https://doi.org/10.1016/j.arth.2013.02.017
https://doi.org/10.1007/s00402-019-03149-z
https://doi.org/10.1007/s00402-019-03149-z
https://doi.org/10.2105/ajph.87.3.398
https://doi.org/10.2105/ajph.87.3.398
https://doi.org/10.1302/0301-620X.92B8.24333
https://doi.org/10.1302/0301-620X.92B8.24333
https://doi.org/10.2106/JBJS.16.00406
https://doi.org/10.22038/ABJS.2022.51393.2541
https://doi.org/10.22038/ABJS.2022.51393.2541


1093European Journal of Orthopaedic Surgery & Traumatology (2024) 34:1087–1093 

1 3

 15. Necas L, Hrubina M, Melisik M et al (2023) Total hip arthroplasty 
with ultra-short uncemented stem in patients with osteonecrosis of 
the femoral head: mid-term results. Hip Int 33:463–470. https:// 
doi. org/ 10. 1177/ 11207 00021 10434 81

 16. Rogmark C, Kristensen MT, Viberg B et al (2018) Hip fractures in 
the non-elderly—who, why and whiter? Injury 49(8):1445–1450. 
https:// doi. org/ 10. 1016/j. injury. 2018. 06. 028

 17. Necas L, Hrubina M, Cibula Z et al (2017) Fatigue failure of the 
sliding hip screw–clinical and biomechanical analysis. Comput 
Methods Biomech Biomed Eng 20:1364–1372. https:// doi. org/ 
10. 1080/ 10255 842. 2017. 13631 92

 18. Hrubina M, Skotak M, Behounek J, sr. (2013) DHS osteosynthe-
sis for proximal femoral fractures: infectious complications. Acta 
Chir Orthop Traumatol Cech 80:351–355

 19. Akgul T, Birişik F, Polat G, Sen C, Kilicoglu ÖI (2019) Outcomes 
of salvage total hip arthroplasty after failed osteosynthesis for 

collum femoris fractures. Ulus Travma Acil Cerrahi Derg 25:287–
292. https:// doi. org/ 10. 5505/ tjtes. 2018. 55506

 20. Taheriazam A, Saedinia A (2019) Salvage of failed dynamic hip 
screw fixation of intertrochanteric fractures. Orthop Res Rev 
11:93–98. https:// doi. org/ 10. 2147/ ORR. S2152 40

 21. Pyrhönen HS, Lagergren J, Wolf O et al (2022) No difference in 
conversion rate to hip arthroplasty after Intramedullary Nail or 
Sliding Hip Screw for extracapsular hip fractures: an observa-
tional cohort study of 19,604 individuals. J Bone Joint Surg Am 
104:1703–1711. https:// doi. org/ 10. 2106/ JBJS. 22. 00316

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1177/11207000211043481
https://doi.org/10.1177/11207000211043481
https://doi.org/10.1016/j.injury.2018.06.028
https://doi.org/10.1080/10255842.2017.1363192
https://doi.org/10.1080/10255842.2017.1363192
https://doi.org/10.5505/tjtes.2018.55506
https://doi.org/10.2147/ORR.S215240
https://doi.org/10.2106/JBJS.22.00316

	Dynamic hip screw in proximal femoral fractures followed by “single-stage” hip arthroplasty—retrospective analysis
	Abstract
	Introduction
	Materials and methods
	Inclusion criteria
	Exclusion criteria
	Surgical procedures of THA
	Postoperative management
	Clinical outcome assessment
	Radiological assessment
	Statistical analysis

	Results
	Clinical analysis
	Radiographic analysis
	Complications and revisions

	Discussion
	Conclusion
	References




