
 
Albanian Journal of Trauma and Emergency Surgery

AJTES

 
 Official Publication of the Albanian Society for Trauma 

and Emergency Surgery -ASTES
 

 

Chairman of the editorial board:
Asc. Prof. Agron Dogjani MD, PhD, FACS  FISS (ALBANIA)

Editor in Chief
Asc.Prof. Rustem CELAMI MD, PhD (Albania)

Deputy Editors
Prof. Lutfi ZYLBEARI MD, PhD (Macedonia)
Asc.Prof. Rudin Domi MD, PhD (Albania)
Edvin SELMANI MD, PhD (Albania)

National Editorial Board

Prof. Arben GJATA MD, PhD
University of Medicine, Tirana, Albania
Prof. Xheladin DRAÇINI MD, PhD
University of Medicine, Tirana, Albania
Prof. Nikollaq KAÇANI MD, PhD
University of Medicine, Tirana, Albania
Prof. Etmont ÇELIKU MD, PhD
University of Medicine, Tirana, Albania
Prof. Arben BEQIRI MD, PhD
University of Medicine, Tirana, Albania
Prof. Ilia MAZNIKU MD, PhD
University “Alexander Xhuvani”, Elbasan, Albania
Prof. Arvin DIBRA MD, PhD
University of Medicine, Tirana, Albania
Prof. Skënder TOPI MD, PhD
University “Alexander Xhuvani”, Elbasan Albania
Prof. Edvin PRIFTI MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Edmond NUELLARI MD, PhD
University of Medicine, Tirana, Albania
Asc.Prof. Sokol XHEPA MD, PhD
University of Medicine, Tirana, Albania
Asc.Prof. Aleksander HOXHA MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Ridvan ALIMEHMETI MD, PhD
University of Medicine, Tirana, Albania
Prof. Pirro PRIFTI MD, PhD
University “Alexander Moisiu”, Durres, Albania
Asc.Prof. Sokol BUBA MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Edmond ZAIMI MD, PhD
University of Medicine, Tirana, Albania

Ilir ALIMEHMETI MD, PhD (Albania)
Artan Bano MD, (Albania)

Asc. Prof. Rudin DOMI MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Bajram BEGAJ MD, PhD
University Hospital of Trauma, Tirana, Albania
Asc. Prof. Besim BOCI MD, PhD
University of Medicine, Tirana, Albania
Asc.Prof. Fadil GRADICA MD, PhD
University of Medicine, Tirana, Albania
Asc. Prof. Arben HAXHIHYSENI MD, PhD
University of Medicine, Tirana, Albania
Artid LAME MD, PhD
University of Medicine, Tirana, Albania
Arsen Seferi MD, PhD
University of Medicine, Tirana, Albania
Sokol ISARAJ MD, PhD
University of Medicine, Tirana, Albania
Alfred IBRAHIMI MD, PhD
University of Medicine, Tirana, Albania
Dritan TODHE MD, PhD
University of Medicine, Tirana, Albania
Gëzim GALIQI MD, PhD
Shkodra Regional Hospital, Albania
Leart BERDICA MD, PhD
University of Medicine, Tirana, Albania
Myzafer KAÇI MD, PhD
University of Medicine, Tirana, Albania
Shkëlzen OSMANAJ MD, PhD
University Hospital of Trauma, Tirana, Albania
Zamir DEMIRAJ MD, PhD
University Hospital of Trauma, Tirana, Albania
Gjergj SEMINI MD, PhD
American Hospital Albania, Tirana, Albania

Mail Address: Str. Lord Bajron, 1026,  Tirana, Albania
Electronic Address: E-mail.: secretary@astes.org.al ajtesjournal@gmail.com 

Design & Layout: Hysni Bendo
Printed: M&B Publications
ISSN: 2521-8778 (print version) ISSN: 2616-4922 (electronic version) 

International Editorial Board

Prof. Fausto CATENA MD, PhD FACS (Italy)
Prof. Andrew BAKER MD, PhD, FACS (South Africa)
Prof. Joakim JORGENSEN MD, PhD, FACS (Norway)
Prof. Selman URANUES MD, FACS (Austria)
Prof. Dietrich DOLL MD, PhD, FACS (Germany)
Prof. John E. FRANCIS MD, PhD, FACS (USA)
Prof. Thomas B. WHITTLE MD, PhD (USA)
Prof. Sadi BEXHETI MD, PhD (Macedonia)
Prof. Vilmos VECSEI, MD, PhD (Austria)
Asc.Prof. Pantelis VASSILIU MD, PhD, FACS (Greece)
Prof. Massimo SARTELI MD, PhD, FACS (Italy)
Prof. Jordan SAVESKI MD, PhD (Macedonia)
Prof. Carlos MESQUITA MD, PhD (Portugal)
Prof. Mauro ZAGO MD, FEBS, FACS (Italy)
Prof. Boris SAKAKUSHEV MD, PhD (Bulgaria)
Prof. Kenan FERATI MD, PhD (Macedonia)
Asc.Prof. Sasa MILENKOVIC MD, PhD (Serbia)
Prof. Bellal A. JOSEPH MD, FACS (USA)
Prof. Claudio TAGLIA MD, PhD (Italy)
Asc. Prof. Basri LENJANI MD, PhD (Kosovo)
Prof. D`'Archivio LAFRANCO MD, DDS (Italy)
Prof. Orhan ALIMOĞLU MD, PhD (Turkey)
Prof. Mehmet KURTOĞLU MD, PhD (Turkey)
Prof. Mehmet ERYILMAZ MD, MBAH (Turkey)
Prof. Kenan KARAVDIC MD, PhD (Bosnia Herzegovina)
Asc. Prof. Bogdan DIACONESKU MD, PhD (Romania)
Kastriot HAXHIREXHA MD, PhD (Macedonia)
Ilir HASANI MD, PhD  (Macedonia)
Rexhep SELMANI MD, PhD  (Macedonia)
Asc. Prof. Nehat BAFTIU MD, PhD (Kosovo)
Asc.Prof. Nuhi ARSLANI MD, PhD  (Slovenia)
Floren KAVAJA MD, PhD (Kosovo)
Hysni JASHARI MD, PhD (Kosovo)
Shqiptar DEMACI MD, PhD (Kosovo)

Advisory Expert

Prof. Eliziana PETRELA, MD, PhD
University of Medicine, Tirana, Albania

Assistant Editors

Hysni BENDO MD
Amarildo BLLOSHMI MD
Erion SPAHO MD
Sonja SARACI  MD

Albanian Journal of Trauma and Emergency Surgery (2021) 5/1: 750-756 
DOI: 10.32391/ajtes.v5i1.163

original articLe

Salvage Total Hip Replacement after Failed Internal Fixation 
of Trochanteric Fracture Femur

Vilson Ruci1,2*, Edvin Selmani1,2, Agron Dogjani1,2

Received: 02 July 2020 / Accepted: 21 July 2020 / Published online: 20 January 2021
© The Author(s) 2021. This article is published with open access at https://journal.astes.org.al

Abstract 
Background: Total hip replacement (THR) is one treatment option for failed hip fracture fixation. It is considered as a salvage pro-
cedure for older patients, patients with poor bone stock, avascular necrosis of the femoral head, associated with damaged acetabular 
articular cartilage.
Patients and Methods: Total hip replacement was done for forty patients with failed internal fixation of trochanteric femoral 
fractures, 28 males and 12 females completed the follow up and six patients were lost. The procedure was carried out through a 
lateral exposure in all cases. Harris hip score (HHS) was used for clinical evaluation preoperatively, postoperatively. Radiographic 
evaluation comprising anteroposterior radiographic views of the pelvis and femur and a lateral view of the femur were performed at 
follow-up visits.
Results: The mean time of follow up was 48 months (range from 36-72 months). The mean Harris hip score was improved from 
a mean of 24 points preoperative to 88 points at final follow up. Pain relief and gait correction were noted at the final follow up. 
Twenty-eight patients (70%) could freely walk outdoors using a cane or elbow crutch; eight patients (20 %) had a limited walking 
ability using two axillary crutches, and four patients (10 %) were able to walk indoors only.
Conclusion: Total hip arthroplasty is a good salvage procedure after failed internal fixation of trochanteric femoral fractures. 
Individual selection of the implant depends upon the age of patient, level of activity, the bone stock of proximal femur, and the 
condition of the acetabulum. To maintain stability, reattachment of the greater trochanter should be done. To avoid intraoperative 
fractures of osteoporotic bone, dislocation of the hip should be very careful.
Key words: total hip, replacement, trochanteric fracture, failure of fixation.
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be due to failure of the device (3% - 12%); device penetration 
in (2% and 12%), nonunion (2-5%) and malunion with Varus 
deformity in (5- 11%). Certain unstable fracture patterns 
have been reported to have failure rates as high as 56% [2-
6]. Revision of internal fixation for non-united trochanteric 
fractures of the femur has been reported to have good results 
in younger patients with good bone stock [6-10].

Total hip replacement (THR) is one treatment option 
for failed hip fracture fixation. It is considered as a salvage 
procedure for older patients, patients with poor bone 
stock, avascular necrosis of the femoral head, associated 
with damaged acetabular articular cartilage [7]. The cause 
of symptoms and the reason for failure include infection, 
malunion, nonunion, femoral head osteonecrosis, and 
progressive degenerative arthritis due to internal fixation 
failure. There are many technical difficulties during 
conversion hip arthroplasty such as extraction of implants, 
bone deformity, bone loss, poor bone quality and associated 
trochanteric nonunion [11- 13].

Introduction

Stable trochanteric femoral fractures can be treated by 
internal fixation methods with union rates as high as 100% 
when optimal implant and good reduction have been 
achieved. Failure rates have been reported in literature due 
to comminution, osteoporosis and suboptimal fixation [1]. 
Functional disability and pain are the end result of failed 
fixation of trochanteric femoral fractures. Failure rates may 
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(DCS: 3 cases). The mean time from primary fixation to the salvage arthroplasty was 28 months (range, 12 to 34 
months). 

 

Table 1: All patients data preoperative 
Mean Age (range) 50 (42-66) years 
Sex Male: 28 

Female: 12 
Side affected Right: 15 

Left: 25 
Implant in first operation *DHS: 31 

**PFN:6 
***DCS: 3 

Mean duration between first operation and salvage 28(12-34) months 
Type of prosthesis (fixation method) Cement less: 32 

Cemented: 4 
Hybrid: 4 

Stem used Standard stem: 32 
Long stem: 8 

*(dynamic hip screw) **(proximal femoral nail) ***(dynamic condylar screw) 

Intraoperative cultures were positive in 8 patients and no growth of organisms in thirty-two patients. Two stages 
procedure was used in 8 infected cases (Figure 1), and one stage revision was done in 32 cases (Figure 2).The 
inclusion criteria of patients included in this study were either one or a combination of nonunion, loss of fixation, 
avascular necrosis of the femoral head, screw penetration of the acetabulum, chondrolysis or hip incongruity. 

 
Figure 1: Female patient 54 years old (Case No. 22): 

A&B) preoperative x-ray 1 year after debridement and implant extraction due to infection; 

C) postoperative x-ray with hybrid THR (cementless cup and cemented stem); 

D) 3 years postoperative x-ray. 
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The aim of this work was to evaluate the early results 
of total hip arthroplasty in a group of patients with failed 
internal fixation of trochanteric femoral fractures including 
the clinical and radiological results.

Patients and methods

From January 2009 to December 2017, forty patients with 
failed internal fixation of trochanteric femoral fractures were 
treated by total hip replacement as a salvage procedure. 
The study started by 46 patients but only forty patients 
were available at the end of follow up. The mean age of 
the patients was 50 years (range: 42–66 years) and the sex 
distribution was 28 males and 12 females (Table 1). The 
type of fracture was intertrochanteric in 30 patients and 
subtrochanteric in 10 patients. The failed implants used in 
primary fractures treatment were: Dynamic hip screw in 
(DHS: 31 cases), proximal femoral nail in (PFN: 6 cases), 
dynamic condylar screw in (DCS: 3 cases). The mean time 
from primary fixation to the salvage arthroplasty was 28 
months (range, 12 to 34 months).

Table 1: All patients data preoperative

Mean Age (range)	 50 (42-66)years
Sex	 Male: 28
	 Female: 12
Side affected	R ight: 15
	L eft: 25
Implant in first operation	 *DHS: 31
	 **PFN:6
	 ***DCS: 3
Mean duration between first operation and salvage	 28(12-34) months
Type of prosthesis (fixation method)	 Cement less: 32
	C emented: 4
	 Hybrid: 4
Stem used	 Standard stem: 32
	L ong stem: 8
*(dynamic hip screw) **(proximal femoral nail) ***(dynamic condylar screw)

Intraoperative cultures were positive in 8 patients and 
no growth of organisms in thirty-two patients. Two stages 
procedure was used in 8 infected cases (Figure 1), and one 
stage revision was done in 32 cases (Figure 2).The inclusion 
criteria of patients included in this study were either one 
or a combination of nonunion, loss of fixation, avascular 
necrosis of the femoral head, screw penetration of the 
acetabulum, chondrolysis or hip incongruity.

Bipolar prosthesis was used in patients with implant 
failure but normal acetabulum, and those cases were 
excluded, also cases with active infection not done until 
debridement and cure of infection at least nine months after 
skin closure without sinuses then second stage was done for 
them after laboratory investigations to ensure no microbial 
activity.

The implant type used was Hybrid prosthesis in 4 hips 
(Cementless cup and cemented stem), cementless prosthesis 
was used in 32 hips, and cemented prosthesis in 4 hips. A 28 
mm metal head was used in 30 cases, 32mm metal head in 
10 cases (Fig 3).

Harris hip score (HHS) [15] was used for clinical 
evaluation preoperatively, postoperatively and at last follow 
up The score has a maximum of 100 points (best possible 

Figure 1: Female patient 54 years old (Case No. 22):
A&B) preoperative x-ray 1 year after debridement and 

implant extraction due to infection;
C) postoperative x-ray with hybrid THR (cementless cup 

and cemented stem);
D) 3 years postoperative x-ray.
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Bipolar prosthesis was used in patients with implant failure but normal acetabulum, and those cases were excluded, 
also cases with active infection not done until debridement and cure of infection at least nine months after skin 
closure without sinuses then second stage was done for them after laboratory investigations to ensure no microbial 
activity. 

 
 

 
 

Figure 2: Male patient 65 years old (Case No. 9): 
A&B) preoperative x-ray with hip posttraumatic degeneration, 

C&D) postoperative x-ray (cementless THR); 
E &F) 4 years postoperative. 

 
The implant type used was Hybrid prosthesis in 4 hips (Cementless cup and cemented stem), cementless 

prosthesis was used in 32 hips, and cemented prosthesis in 4 hips. A 28 mm metal head was used in 30 cases, 

32mm metal head in 10 cases (Fig 3). 

Harris hip score (HHS) [15] was used for clinical evaluation preoperatively, postoperatively and at last follow 

up The score has a maximum of 100 points (best possible outcome) covering pain (1item,0–44points), function 

(7items,0-47points), absence of deformity(1item,4points), and range of motion (2items, 5points). The score of 

(90-100 points) HHS is excellent, good (80-90), fair (70-80), and poor (below 70 points) [16]. Limb length 

measurement, preoperative clinical examination and, hematological investigations as complete blood count, 

erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) were done for all patients regarding occult 

infections.
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old (Case No. 9):

A&B) preoperative 
x-ray with hip 
posttraumatic 
degeneration,

C&D) postoperative 
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Figure 3: Female patient 62 years old (Case No. 11):  

A&B) preoperative x-ray with screw penetration and acetabular erosion and segmental defect;  
C&D) postoperative x-ray with hybrid THR (cementless cup and cemented stem) with acetabular reconstruction with 

bone graft from the head remnant. 

Radiographic evaluation comprising AP radiographic views of the pelvis and proximal femur with lateral view of 

the femur were performed at follow-up visits. Engh et al [17] criteria were used for femoral stems evaluation. 

Radiolucency in bone-prosthesis interface was recorded and evaluated according to Gruen et al [18] zonal system. 

De Lee and Charnley [19] criteria for acetabular evaluation. Acetabular inclination was measured using the 

interteardrop line as a reference point. Acetabular inclination was considered accepted when between 35° and 55°. 

Cementless cup loosening was defined as implant migration, a complete radiolucent line at the implant bone 

interface, or fixation screws breakage [20]. Heterotopic ossification according to Brooker et al [21] system, and 

classes III and IV were considered clinically important.  

Operative procedure: 

Spinal anesthesia in all operations were used. Hardinage approach in lateral position was performed in all cases. The 

skin incision included the previous scar in 10 patients and new incision not related to previous scar in 30 patients. To 

avoid intraoperative femoral shaft fracture, the hip was dislocated before removing the implant in 14 cases. In those 

14 cases, the hip was quite stiff and the bone was of poor quality. The implant was removed before dislocation in 10 

cases, and in situ neck osteotomy was performed in 8 cases, and the implants were extracted in a previous sitting in 

8 infected cases. The greater trochanter nonunion was found in twelve patients and stainless-steel wire was used for 

reattachment after insertion of the stem in 6 of them (Fig 3), and ac bond for other 6.   
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penetration and 
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and segmental 
defect; 

C&D) postoperative 
x-ray with hybrid 
THR (cementless 
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stem) with acetabular 
reconstruction with 
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head remnant.
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outcome) covering pain (1item,0–44points), function 
(7items,0-47points), absence of deformity(1item,4points), 
and range of motion (2items, 5points). The score of (90-
100 points) HHS is excellent, good (80-90), fair (70-80), 
and poor (below 70 points) [16]. Limb length measurement, 
preoperative clinical examination and, hematological 
investigations as complete blood count, erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP) 
were done for all patients regarding occult infections.

Radiographic evaluation comprising AP radiographic 
views of the pelvis and proximal femur with lateral view 
of the femur were performed at follow-up visits. Engh et 
al [17] criteria were used for femoral stems evaluation. 
Radiolucency in bone-prosthesis interface was recorded 
and evaluated according to Gruen et al [18] zonal system. 
De Lee and Charnley [19] criteria for acetabular evaluation. 
Acetabular inclination was measured using the interteardrop 
line as a reference point. Acetabular inclination was 
considered accepted when between 35° and 55°. Cementless 
cup loosening was defined as implant migration, a complete 
radiolucent line at the implant bone interface, or fixation 
screws breakage [20]. Heterotopic ossification according 
to Brooker et al [21] system, and classes III and IV were 
considered clinically important. 

Operative procedure

Spinal anesthesia in all operations were used. Hardinage 
approach in lateral position was performed in all cases. 
The skin incision included the previous scar in 10 patients 
and new incision not related to previous scar in 30 patients. 
To avoid intraoperative femoral shaft fracture, the hip was 
dislocated before removing the implant in 14 cases. In those 
14 cases, the hip was quite stiff and the bone was of poor 
quality. The implant was removed before dislocation in 10 
cases, and in situ neck osteotomy was performed in 8 cases, 
and the implants were extracted in a previous sitting in 8 
infected cases. The greater trochanter nonunion was found 
in twelve patients and stainless-steel wire was used for 
reattachment after insertion of the stem in 6 of them (Fig 3), 
and ac bond for other 6.  

In eight patients malunion of greater trochanter was 
found (five with valgus and three with varus deformity). 
Five patients had screw cut out, and one of this cases had 
acetabular defect due to lag screw cut through which was 
reconstructed using bone graft during the operation (Fig 
3). Hardinage of the femoral canal was found in most cases 

due to new bone formation, deformity of proximal femur 
and fibrosis. Flexible reaming on a guide wire to ream 
the canal was used for femoral preparation. Patients with 
intramedullary nails had great difficulty in canal reaming 
due to the old entry and bone sclerosing. Image intensifier 
was prepared routinely in all cases. Stem selection for 
patients depended upon available bone quality and 
stability of trial on table. In four patients, intraoperative 
fracture extension or new fracture occurred, in four cases 
calcar replacement stem was used, and augmentation 
plate fixation in two cases when the fracture was distal to 
the stem end. Closure of the wound over suction drains 
which kept in situ for 2 days. Prophylaxis for deep vein 
thrombosis (DVT) using medical and mechanical methods 
was done for all patients. Clexane 40 units subcutaneous 
were used 24 hours preoperative and from 2nd day through 
3weeks postoperative in all patients. Patients stay in 
hospital ranged from 6 to15 days. After removal of stitches 
by 2 weeks regular monthly visits for six months, and 
every six months up to the end of follow up.

Results

The mean time of follow up was 48 months (range from 36 
-72 months). The operative time ranged from 140 to 225 
minutes (Average 165), with a mean blood loss of 1200 ml 
(range from 800 to 2200 ml). The minimum follow up period 
was 3 years. Forty patients only were available at the end of 
follow up as six patients were lost during follow up. The 
mean preoperative Harris hip score (HHS) was 24 points 
with poor score in all patients, and improved significantly to 
a mean of 88 points (range: 75-96 points) at the latest follow 
up. At the end of follow up, sixteen patients had excellent 
results (40 %); fourteen with good results (35%), eight hips 
(20 %) with fair results and two hips (5 %) had poor results. 
When comparing the mean HHS in cases with cemented 
stem (10 stems) and cases with cementless stem (30) there 
was no significant difference (Table 2).

Pain relief and gait correction were documented at 
the final follow up. Limb shortening was detected in ten 
patients (25 %) and ranged from 15 to 30 mm (average 
22 mm). Preoperatively, ten patients (25 %) had moderate 
pain with using two crutches for ambulation; twenty-one 
patients (52.5 %) had severe pain and were unable to 
walk, and nine (22.5%) had limited walking ability using 
a walker. Postoperatively, no pain or residual mild pain 
which did not interfered with daily activities was found 

Harris hip score	 Mean score (points)	 Postoperative score (number of patients %)	
		  Preoperative	 Postoperative	 Excellent	 Good		  Fair	 Poor	
		  24 points	 88 points	 16 (40%)	 14(35%)	 8(20%)	 2(5%)	
Complications	 Postoperative 	 Heterotopic ossification	 Infection		  Revision	 D V T
		  dislocation	
		  2 patients	 Grade II(3patients)	 Grade III(1patient)	 Superficial (3cases)	 Deep (1case)	 (1 case)	 3 cases

Table 2: Clinical results and complications.
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in 20 patients (50%), trochanteric pain in six (15 %), and 
anterior thigh pain in 12 patients (30 %). In two patients 
(5 %) moderate to severe pain was found. Postoperative 
DVT proven by Doppler examination was found in three 
patients and were treated medically. All patients were 
able to walk with different walking ability. Thirty patients 
(75 %) could freely walk outdoors using a cane or elbow 
crutch; six patients (15 %) had a limited walking ability 
using two axillary crutches, and four patients (10%) were 
able to walk indoors only.

Radiologically, follow up x-rays AP, Lateral views of 
hip joint with AP view of pelvis were done for all patients 
every month for 6 months, and every 6 months later tell 
the final follow up. Postoperative dislocations occurred in 
two patients (5%) and closed reduction was done in the two 
cases (Fig 4). Heterotopic ossification was seen in four (10 
%) of the patients and it was Brooker grade II in three, and 
grade III in one patientbut this ossification did not lead to 
ankylosis (Figure 5). The acetabular inclination was within 
the accepted range 35-55 degrees in 36 hips (90 %), with 
four cups (10 %) were vertically oriented, and no cup was 
horizontally oriented. The femoral stem was in neutral 
position in 32 stems (80 %), 5 stems (were in 12.5 %) in 
varus, and 3 stems (7.5 %) were in valgus position.

According to Engh’s criteria [17], 26 of 32cementless 
stems were stable and had bony in growth with no significant 
subsidence, 5 were stable fibrous, and one stems was 
loose and infected. This patient had revision at 24 months 
postoperative with long stem cementless modular prosthesis 
(Figure 6). Radiolucency of 1 mm of cementless acetabular 
component was seen in 2 zones in six hips (15%), (zones 1 
& 2 in 4 hips, and zones 2 & 3 in 2 hips) and these lucencies 

were not progressive. Two cemented stems with probable 
loosening at 4 and 6 years, but clinically the patient had 
minimal discomfort and no revision needed for these two 
cases. According to Gruen zones criteria [18] for femoral 
stem, four stems had radiolucent line of 3mm in 2 zones 
but stems were stable. At the final follow up, all cemented 
acetabular cups except two were stable. In one patient, the 
radiolucent line around the cemented cup in 2 zones with 
cup orientation changed from 45 degrees postoperative 
to 60 degrees at final follow up, but the patients did not 
agree revision. Superficial infection was found in three 
cases treated conservatively by repeated dressings and I 
V antibiotics. Septic loosening found in one case had two 
stage revision.

Pain relief and gait correction were documented at the final follow up. Limb shortening was detected in ten patients 

(25 %) and ranged from 15 to 30 mm (average 22 mm). Preoperatively, ten patients (25 %) had moderate pain with 

using two crutches for ambulation; twenty-one patients (52.5 %) had severe pain and were unable to walk, and 

nine (22.5%) had limited walking ability using a walker. Postoperatively, no pain or residual mild pain which did 

not interfered with daily activities was found in 20 patients (50%), trochanteric pain in six (15 %), and anterior 

thigh pain in 12 patients (30 %). In two patients (5 %) moderate to severe pain was found. Postoperative DVT 

proven by Doppler examination was found in three patients and were treated medically. All patients were able to 

walk with different walking ability. Thirty patients (75 %) could freely walk outdoors using a cane or elbow crutch; 

six patients (15 %) had a limited walking ability using two axillary crutches, and four patients (10 

%) were able to walk indoors only. 

Radiologically, follow up x-rays AP, Lateral views of hip joint with AP view of pelvis were done for all patients 

every month for 6 months, and every 6 months later tell the final follow up. Postoperative dislocations occurred in 

two patients (5%) and closed reduction was done in the two cases (Fig 4). Heterotopic ossification was seen in 

four (10 %) of the patients and it was Brooker grade II in three, and grade III in one patientbut this ossification did 

not lead to ankylosis (Figure 5). The acetabular inclination was within the accepted range 35-55 degrees in 36 hips 

(90 %), with four cups (10 %) were vertically oriented, and no cup was horizontally oriented. The femoral stem 

was in neutral position in 32 stems (80 %), 5 stems (were in 12.5 %) in varus, and 3 stems (7.5 %) were in valgus 

position. 

 
Figure 4: Male patient 68 years old (Case No. 18):  

A) preoperative x-ray with implant failure;  
B) postoperative x-ray with cemented THR;  

C) postoperative dislocation 3 weeks postoperative; 
 D) x-ray after closed reduction

Figure 4: 
Male patient 68 

years old (Case No. 
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A) preoperative 
x-ray with implant 

failure; 
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closed reduction

 

 
Figure 5: X-ray showing hypertrophic ossification grade III (Case No.32). 

According to Engh's criteria [17], 26 of 32cementless stems were stable and had bony in growth with no significant 

subsidence, 5 were stable fibrous, and one stems was loose and infected. This patient had revision at 24 months 

postoperative with long stem cementless modular prosthesis (Figure 6). Radiolucency of 1 mm of cementless 

acetabular component was seen in 2 zones in six hips (15%), (zones 1 & 2 in 4 hips, and zones 2 & 3 in 2 hips) 

and these lucencies were not progressive. Two cemented stems with probable loosening at 4 and 6 years, but 

clinically the patient had minimal discomfort and no revision needed for these two cases. According to Gruen 

zones criteria [18] for femoral stem, four stems had radiolucent line of 3mm in 2 zones but stems were stable. At 

the final follow up, all cemented acetabular cups except two were stable. In one patient, the radiolucent line around 

the cemented cup in 2 zones with cup orientation changed from 45 degrees postoperative to 60 degrees at final 

follow up, but the patients did not agree revision. Superficial infection was found in three cases treated 

conservatively by repeated dressings and I V antibiotics. Septic loosening found in one case had two stage revision. 

Figure 6: Male patient 44 years old (Case No. 32):  
A) x-ray after DCS extraction with nonunion and avascular necrosis of femoral head;  

B) postoperative x-ray with cementless THR;  
C) x-ray 1.5 years postoperative with septic loosening;  

D) x-ray after revision with long stem calcar replacement. 

Figure 5: X-ray showing hypertrophic ossification grade 
III (Case No.32).
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Discussion

Failed internal fixation of trochanteric fractures of the femur 
can cause significant pain and functional disability affecting 
the patient’s daily activities. Hip replacement options were 
used to manage these patients either hemi arthroplasty or 
total hip replacement. The type of prosthesis can be affected 
by the patient age, type of implant failure and the bone 
stock remained after removal of the implant. The method 
of fixation either cemented or cementless can be determined 
intraoperative after removal of implants [1, 3, 5, and 22].

Multiple technical difficulties present in these cases as 
the holes after removal of hardware, malunion and deformity 
of proximal femur with loss of landmarks, loss of bone stock, 
regional osteopenia, and soft tissue fibrosis with muscle 
weakness. Difficulties in canal reaming due to fibrosis, 
old entry of cephalon medullary nail, new bone formation 
were found in this series, so the beginning of reaming using 
flexible reamer over a guide wire under image intensifier 
was used and in eight cases there were no proximal femoral 
bone for implant stability, so long cementless stem was 
used in these cases. In cases with trochanteric nonunion 
reattachment and stainless-steel wire fixation was used in 
12 cases [22]. Calcar replacement, fully coated stems were 
used in four patients in this study due to loss of proximal 
femoral bone with no support to the standard implant.

Thakur et al. [23] reported on 15 patients with failed 
intertrochanteric fractures using hip arthroplasty using a 
modular distally fixing stem total hip replacement. Harris 
hip score was improved from 35.9 preoperative to 83 
postoperative. They had two patients (13.3%) walking 
without aid, 10 (66.7%) using a cane and 3 (20%) using a 

Figure 5: X-ray showing hypertrophic ossification grade III (Case No.32).

According to Engh's criteria [17], 26 of 32cementless stems were stable and had bony in growth with no significant

subsidence, 5 were stable fibrous, and one stems was loose and infected. This patient had revision at 24 months

postoperative with long stem cementless modular prosthesis (Figure 6). Radiolucency of 1 mm of cementless

acetabular component was seen in 2 zones in six hips (15%), (zones 1 & 2 in 4 hips, and zones 2 & 3 in 2 hips)

and these lucencies were not progressive. Two cemented stems with probable loosening at 4 and 6 years, but

clinically the patient had minimal discomfort and no revision needed for these two cases. According to Gruen 

zones criteria [18] for femoral stem, four stems had radiolucent line of 3mm in 2 zones but stems were stable. At

the final follow up, all cemented acetabular cups except two were stable. In one patient, the radiolucent line around 

the cemented cup in 2 zones with cup orientation changed from 45 degrees postoperative to 60 degrees at final

follow up, but the patients did not agree revision. Superficial infection was found in three cases treated 

conservatively by repeated dressings and I V antibiotics. Septic loosening found in one case had two stage revision.

Figure 6: Male patient 44 years old (Case No. 32):
A) x-ray after DCS extraction with nonunion and avascular necrosis of femoral head;

B) postoperative x-ray with cementless THR;
C) x-ray 1.5 years postoperative with septic loosening;

D) x-ray after revision with long stem calcar replacement.

Figure 6: 
Male patient 44 years 
old (Case No. 32): 
A) x-ray after
DCS extraction
with nonunion and
avascular necrosis of
femoral head;
B) postoperative x-ray
with cementless THR;
C) x-ray 1.5 years
postoperative with
septic loosening;
D) x-ray after revision
with long stem calcar
replacement.

walker for ambulation. They had no patients with dislocation, 
DVT in one patient (6.67%), and heterotopic ossification in 
seven patients; 5 patients Brooker’s grade (1) and 2 patients 
grade (2). They used constrained liner in two patients due to 
questionable stability of the hip intraoperative.

In the study of Haidukewych and Berry [4], there 
were sixty patients of failed internal fixation treated 
with hip arthroplasty, 32 total hip replacements and 28 
hemiarthroplasties. They reported 39 (89%) of survived 44 
patients had mild or no pain after a mean follow up period 
of 65 months. There were 91% of their patients able to walk; 
and 59% using arm support.

Zhang et al. [24] evaluated the results of arthroplasty in 
19 cases with 14 cemented 3 cement less, and 2 hybrid hip 
replacement after failed internal fixation of intertrochanteric 
fractures and they reported 47% incidence of complications 
with 31% intraoperative fracture and 16% postoperative 
dislocation. Clinically, the mean Harris hip score after 
follow up of 2 years was 79.8.

The decision using total hip replacement in this 
work was due to acetabular damage either due to screw 
penetration, chondrolysis, or present osteoarthritis. The 
selection of cemented or uncemented stem was according to 
bone stock remained and stability of stem in press fit during 
reaming. Long stem was used when trochanteric area was 
comminuted and prosthesis not contained in proximal calcar 
part.

In this work, good results may be due to the relative 
young age of patients and the selection of the suitable 
technique for the right patient. The survival rate in6 years 
were 95% as two patients required revision. Dislocation rate 
was 5% in this series, closed reduction was done in both 
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cases. The Harris hip score improved from 24 preoperative 
to 88 postoperative with no or mild residual pain in 18 
patients (45%), trochanteric pain in six (15 %), and anterior 
thigh pain in 14 patients (35 %). In two patients (5%) sever 
pain was found, in one patient septic loosening and revision 
was done at 24 months postoperative (Figure 6), the other 
one had aseptic loosening but refused revision.

Conclusion

Total hip arthroplasty is a good salvage procedure after 
failed internal fixation of trochanteric femoral fractures. 
Individual selection of the implant depends upon the age of 
patient, level of activity, the bone stock of proximal femur, 
and the condition of the acetabulum. To maintain stability, 
reattachment of the greater trochanter should be done. 
To avoid intraoperative fractures of osteoporotic bone, 
dislocation of the hip should be very careful.
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