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Abstract
Background: The total hip replacement after failure of hemiarthroplasty (unipolar or bipolar) has been associated
with very high rates complications (intra- and postoperative).
Patients and Methods: Forty patients 24 males and 16 females with a mean age of 58 years (range: 48-68) had
total hip arthroplasty (THA) revision of aseptic loosening of hip hemiarthroplasty. The mean duration of the follow-up
was 42 months (range: 30-72), and the cases lost in follow up were excluded from the study. Failure was defined as
revision arthroplasty or radiographic evidence of stem loosening, indicated by an Engh fixation score ≤ 10. Vertical
femoral migration of >5 mm was defined as subsidence. Harris Hip Score (HHS), and the Merle d'Aubigne (MDA)
score (21) were used for patients evaluation.
Results: Clinically, the mean preoperative HHS was improved significantly from 41 (24-56) preoperative to 89
(79-96) points at the last follow up. None of our patients had thigh pain postoperatively. Thirty two patients (80%)
patients who had isolated groin pain preoperatively experienced no pain postoperatively, and eight patients had
partial improvement. The proximal bone remodeling was recorded on serial X-rays at the last visit compared to the
first postoperative radiographs and classified as type A, two cases, type b, 22 cases, and type C, 16 cases.
Conclusion: The cement less modular distal locking total hip replacement for revision of failed hemiarthroplasty
is successful as regard the clinical and radiological results. The surgeon should care of the possibility of
intraoperative complications like fractures and perforations.
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Introduction
All patients included in this study have given informed written
consent for participating in the research before operation.
This prospective study was conducted at Zagazig University
Hospitals, after approval of our ethical committee for research in
accordance with the ethical standards laid down in the 1964
declaration of Helsinki and its later amendments.
The total hip replacement after failure of hemiarthroplasty (unipolar
or bipolar) has been associated with very high rates complications
(intra- and postoperative). There is an increasing incidence of hip
replacements in relatively young and physically active patients. The
large numbers of fracture neck femur treated with hip
hemiarthroplasty increased the need for revision and re-revision [1].
The challenge of revision hip arthroplasty after femoral component
failure results from the poor quality of bone, deformity of proximal
femur and resulting bone defects after removing the stem and the
cement mantle [2]. The remaining bone cannot achieve stable fixation
of the femoral stem and maintain it [3]. Cemented long-stem femoral
components were used by some surgeons, but sufficient fixation for the
implant not provided resulting in early loosening [4-7].
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Many surgeons used cement-less, porous-coated, tapered and fluted
monoblock stems and reported good results [8-11]. The introduction
of modular cement less long femoral stems for revision with added
distal fixation by locking screw has changed the quality of revision
techniques [12]. Since in the revision cases there is extensive bone loss
of the proximal femur and weak and poorly vascularized remaining
bone, the calcar replacement can give stability.
The Russian orthopedist Konstantin Sivash in 1956 introduced the
modular cement less prostheses with distal fixation. Many
modifications were performed until the S-ROM (Sivash-Range of
Motion) was reached. The anatomical landmarks also lost after bone
loss of proximal femur. The modularity of the stem gives adjustment of
length, and anteversion to give added stability. The press fit stem
fixation and distal locking screws give immediate stability up to
osteointegration of the implant occur [13-19].
The aim of this prospective study is to evaluate clinically and
radiographically the results of revision total hip arthroplasty using the
ZMR® (Zimmer Modular Revision) calcar replacement, distally locked
cement less stem in 40 cases.

Patients and Methods
Through the period from January 2008 and December 2014, forty
patients 24 males and 16 females with a mean age of 58 years (range:
48-68) had total hip arthroplasty (THA) revision of aseptic loosening
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of hip hemiarthroplasty. In 25 patients the aseptic loosening was the
cause of revision, periprosthetic fracture in 10 cases, and fracture of
the implant in 5 cases (Figure 1). The ZMR® modular cement less
distally locked prosthesis was used in all cases. The mean duration of
the follow-up was 42 months (range: 30-72), and the cases lost in
follow up were excluded from the study. All the operations were
performed in our institution and by the same surgical team. The
revision was for Thompson prosthesis in 28 cases (Figures 1 and 2) and
bipolar hemiarthroplasty in 12 cases (Figure 3).

Figure 3: Male patient 63 years old with loose bipolar
hemiarthroplasty and painful hip: A and B) preoperative x-ray; C
and D) postoperative x-ray with cementless long stem total hip
replacement.
Figure 1: Male patient 58 years old with implant failure (Broken
Austin Moore): A) preoperative X-ray; B) intraoperative photo after
extraction of prosthesis; C and D) postoperative X-ray after long
stem cementless revision; E) X-ray one year postoperative.

According to Paprosky classification [10], the bone defect in the
femur was classified as type 1 in 20 hips (50%), type 2 in 10 hips (25%),
and type 3A in 6 hips (15%) and type 3B in 4 hips (10%). Implant
stability was measured using the Engh fixation scale [20]. Failure was
defined as revision arthroplasty or radiographic evidence of stem
loosening, indicated by an Engh fixation score ≤ 10. Vertical femoral
migration of >5 mm was defined as subsidence.

Operative Technique

Figure 2: Female patient 60 years old with periprosthetic fracture
femur and (Broken austin moore prosthesis) A and B) preoperative
X-ray; C and D) X-ray three years postoperative prosthesis.

The hardinage approach in lateral position was used in all cases.
Extended trochanteric osteotomy needed in 24 cases. After extraction
of the implant and bone cement, the fibrous tissue membrane were
removed. The acetabular component was performed first with cement
less anatomic fixation with 2 screws at least for secure fixation in all
cases. The femoral canal was then reamed and prepared using
successive reamers of the system under intraoperative radiology to
safeguard against perforation of the canal and misdirection.
When reaming completed the last reamer should be stable inside the
medulla, then trials were done to determine the length, anteversion
and test for stability. As a prophylactic step a stainless steel loop was
fashioned around the distal femur throughout the trials and stem
impaction to safeguard against iatrogenic fractures of the femur in
cases with weak bone stock.
In five cases, bone graft was taken from the iliac crest and impacted
in the femoral canal to help good contact between the stem and bone.
After impaction of the definitive stem, the extended trochanteric
osteotomy fragment was reduced and fixed to the femur using steel
wires cerclage. The wound then closed over suction drain.
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The mean blood loss was 1000 (range 750-2000) ml, and the mean
operative time was 150 (range 120-240) min. Intravenous
cephalosporin antibiotics was used until we the results of cultures
taken intraoperative appear, and then the antibiotics were continued
according to culture. Early mobilization and mechanical measures
against thromboembolism were started second day after the operation
with the use of elastic stockings.
Low-molecular-weight heparin was used routinely 24 hours
postoperative for 3 weeks postoperative. Indomethacin and was
administered for six weeks to prevent heterotopic ossification in 22
cases, and naproxen was used in 18 cases to decrease effect on
stomach. Partial weight bearing was allowed in the first using axillary
crutches 6 weeks postoperative and full weight bearing from 8 to 9
weeks with contralateral elbow crutch.
The patients were instructed to return for follow-ups three weeks,
six weeks, and three months, followed by six months and annually
visits.
Clinically, the Harris Hip Score (HHS) [21] was used for patient’s
evaluation. A score below 70 points of 100 is defined as poor; between
70 and 79, is fair; between 80 and 89, as good; and greater than 90, as
excellent results.
The plain X-ray films (AP and lateral views of the hip + AP view of
the pelvis) were performed preoperatively, postoperatively and during
the follow-up visits. The evaluation of serial X-rays were done to
monitor the implant stability. The Callaghan et al. [22] criteria were
used for evaluation of proximal femoral bone remodeling. According
to them A) increased defect or no remodeling; B) small degree of
remodeling; and C) significant bone remodeling. The bone remodeling
was measured by the cortical thickening 1 cm below the lesser
trochanter.

Figure 4: Follow up X-ray with bone osteointegration A) 6 weeks
postoperative; B) X-ray three years postoperative.

Results
There were no cases of dislocation or deep infection in this series up
to the final follow up visit.
Clinically, the mean preoperative HHS was improved significantly
from 41 (24-56) preoperative to 89 (79-96) points at the last follow up.
None of our patients had thigh pain postoperatively. Thirty two
patients (80%) patients who had isolated groin pain preoperatively
experienced no pain postoperatively, and eight patients had partial
improvement. At the end of follow-up 24 (60%) of the patients were
freely walking without support, 14 (35%) patients using cane for
walking and limited for five blocks distance, and 2 (5%) needed walker
for indoor movements.
According to the migration criteria of Paprosky [10] none of the
cases has femoral stem migration more than 5 mm. Radiologically,
there was good osteointegration of the femoral stems with stability up
to the last follow up visit (Figure 4). The proximal bone remodeling
was recorded on serial X-rays at the last visit compared to the first
postoperative radiographs and classified as type A, two cases, type b,
22 cases, and type C, 16 cases, according to Callaghan et al. [22]. On
the acetabular side there were 3 cases with loosening but none of them
did revision during the follow up period (Figure 5).
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Figure 5: Follow up X-ray patient no. 34 with acetabular radiolucent
line and medial cup migration.
Surgical complications were reported in five cases. One patient with
deep vein thrombosis (DVT) treated medically with anticoagulants
and elastic stockings and had no respiratory complications.
One patient with fracture stem at the junction between the proximal
calcar replacement and the remaining stem and the patient had
revision with new long stem modular prosthesis (Figure 6). Three
patients with superficial infection were treated with intravenous
antibiotics and repeated dressing with follow up of the infectious
process by clinical and laboratory tests.
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revision procedures using cement less prostheses with distal fixation
[16-19].
Results from revisions on THA cases using modular cementless
femoral components with distal fixation prostheses were extremely
encouraging. Reported complete component’s Osseo integration forms
a valuable treatment option for femoral revision of THA cases
[29-32,16].
The classification of Paprosky [10] is extremely useful because there
is a direct relationship between the stem migration and early
mechanical failure. We have no case with incidence more than 5 mm,
until the last follow up. The reported incidence of dislocation after
conversion arthroplasty varies from 0 to 50% in literatures [27,29]. We
have no postoperative dislocation in this series.

Figure 6: Male patient with broken femoral stem 2 years after the
first operation; A) preoperative X-ray; B) X-ray after revision of
both acetabular and femoral components; C) X-ray 2 years after the
revision.

Proximal bone remodeling was achieved by different degrees in 28
cases our 40 cases. According to Callaghan et al. [22] two cases were
type A, 22 cases type b, and 16 cases type C. These findings are
concordant with what of other many studies [31,32].
Clinically, there is a significant improvement in the mean HHS from
41(24-56) preoperative to 89 (79-96) points at the last follow up and
these is similar to other results in the literature [8,9,16].

Discussion

Conclusion

The pain following hemiarthroplasty may be due to acetabular
erosion or loosening of the prosthesis. The pathology here may be
caused by excessive length of the neck, impaction, or incongruences
between the acetabulum and femoral head [23-25]. Some authors have
reported high loosening rates in comparison to primary total hip
arthroplasty in conversion of hemiarthroplasty to THA [26-29].

The cement less modular distal locking total hip replacement for
revision of failed hemiarthroplasty is successful as regard the clinical
and radiological results. The surgeon should care of the possibility of
intraoperative complications like fractures and perforations.

Sharkey et al. reported is study of 45 patients of conversion of
hemiarthroplasty to THA and reported that 20% of the patients
continued to have groin or buttock pain after THA without
identification the cause of unsuccessful result [30]. In this study no
patients had thigh pain postoperatively. Thirty two patients (80%)
patients who had isolated groin pain preoperatively experienced no
pain postoperatively, and eight patients had partial improvement. At
the end of follow-up 24 (60%) of the patients were freely walking
without support, 14 (35%) patients using cane for walking and limited
for five blocks distance, and 2 (5%) needed walker for indoor
movements. In the early study of Amstutz and Smith [29], they
reported the results of 41 patients with conversion arthroplasty. There
were 5 iatrogenic femoral fractures, two medial cortex perforations
with protrusion of the stem, two unstable cases, two cases with
infection, three cases had deep venous thrombosis and six patients
(14.6%) with progressive loosening. Three revisions needed at the end
of follow-up. A larger series of 132 hemiarthroplasties that were
converted to THA reported by Sierra and Cabanela [28] with 10% rate
of loosening after a mean follow-up of 7.1 years and 45% major
complications, 12 iatrogenic femoral fractures (9%) and 13 dislocations
(9.8%).
In this series, the rate of loosening was 2.5% (one of 40) after a
mean follow up of 42 months (range: 30-72).
With the increased rate of hip replacement in young patients and
need for revision, the development of cement less modular implants
with distal locking was important for the correction of limb
discrepancies, and implant stability. The modular stems with calcar
replacement can overcome the proximal bone losses in femoral
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