wdJ 0

World Journal of
Orthopedics

Submit a Manuscript: http:/ /www.wjgnet.com/esps/

DOI: 10.5312/wjo.v8.i3.264

World ] Orthop 2017 March 18; 8(3): 264-270

ISSN 2218-5836 (online)

Retrospective Cohort Study

Results of single stage exchange arthroplasty with
retention of well fixed cement-less femoral component in
management of infected total hip arthroplasty

Wael A Rahman, Hussain A Kazi, Jeffery D Gollish

ORIGINAL ARTICLE

Wael A Rahman, Orthopaedic Department, Mansoura University,
Mansoura, Dakahlia 35516, Egypt

Wael A Rahman, Hussain A Kazi, Jeffery D Gollish, Holland
Orthopaedic and Arthritic Centre, Sunnybrook Health Sciences
Centre, Toronto, ON M4Y 1H1, Canada

Hussain A Kazi, Mid Cheshire Hospitals, NHS Foundation Trust,
Leighton Hospital, Crewe, Cheshire CW1 4QJ, United Kingdom

Author contributions: Gollish JD did all the surgeries, designed
the research, and critically revised the manuscript; Kazi HA
collected the data, analyses the data; Rahman WA collected the
data, analyzed the data, wrote the manuscript.

Institutional review board statement: All procedures
performed in studies involving human participants were in
accordance with the ethical standards of the institutional and/
or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards. The study was approved with institutional review
board of sunny brook health science hospital University of
Toronto. Toronto, Ontario, Canada.

Informed consent statement: Informed consent was obtained
from all individual participants included in the study.

Conflict-of-interest statement: This study was not funded by
any institution. The authors declare that they have no conflict of
interest.

Data sharing statement: Technical appendix, statistical
code, and dataset available from the corresponding author at
dr.waelrahman@gmail.com. Participants gave informed consent
for data sharing.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on

Baishidenge ~ WJO | www.wjgnet.com

264

different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Wael A Rahman, MBBCh, MSc,
MD(Ortho), Assistant Professor, Orthopaedic Department,
Mansoura University, 60 El-Gomhoria street, Mansoura, Dakahlia
35516, Egypt. dr.waelrahman@gmail.com

Telephone: +20-127-9206665

Received: June 4, 2016
Peer-review started: June 6, 2016
First decision: July 5, 2016
Revised: November 14, 2016
Accepted: December 1, 2016
Article in press: December 2, 2016
Published online: March 18, 2017

Abstract

AIM
To investigate success of one stage exchange with
retention of fixed acetabular cup.

METHODS

Fifteen patients treated by single stage acetabular
component exchange with retention of well-fixed femoral
component in infected total hip arthroplasty (THA) were
retrospectively reviewed. Inclusion criteria were patients
with painful chronic infected total hip. The patient had
radiologically well fixed femoral components, absence
of major soft tissue or bone defect compromising,
and infecting organism was not poly or virulent micro-
organism. The organisms were identified preoperatively in
14 patients (93.3%), coagulase negative Staphylococcus
was the infecting organism in 8 patients (53.3%).
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RESULTS

Mean age of the patients at surgery was 58.93 (£ 10.67)
years. Mean follow-up was 102.8 mo (36-217 mo,
SD 56.4). Fourteen patients had no recurrence of the
infection; one hip (6.7%) was revised for management
of infection. Statistical analysis using Kaplan Meier curve
showed 93.3% survival rate. One failure in our series; the
infection recurred after 14 mo, the patient was treated
successfully with surgical intervention by irrigation, and
debridement and liner exchange. Two complications:
The first patient had recurrent hip dislocation 12 years
following the definitive procedure, which was managed
by revision THA with abductor reconstruction and
constrained acetabular liner; the second complication
was aseptic loosening of the acetabular component 2
years following the definitive procedure.

CONCLUSION

Successful in management of infected THA when follow-
ing criteria are met; well-fixed stem, no draining sinuses,
non-immune compromised patients, and infection with
sensitive organisms.

Key words: Total hip arthroplasty; Infection; One stage
exchange; Complication

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Peri-prosthetic hip infection is a devastating
complication: We hypothesized that a well-fixed circum-
ferentially ingrown cement-less stem can act as a shield
and prevent the spread of pathogens and formation of
biofilm around the body of the femoral stem. Therefore,
single stage exchange of the acetabular component with
retention of the well-fixed femoral component can be
a successful option in management of infected total
hip arthroplasty, when the following criteria are met;
well-fixed femoral component, no draining sinuses,
non immune compromised patients, and infection with
sensitive organisms.
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INTRODUCTION

Peri-prosthetic hip infection is a devastating complication,
up to 2% of primary total hip arthroplasty (THA) and
4%-6% after revision THA are complicated by infection™.
The goal of treatment is eradication of infection and
durable functional reconstruction*. There are variable
surgical options for management of infected THA. Two-
stage exchange arthroplasty has been considered the
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gold standard treatment””). However, it is expensive
and associated with high rates of surgical morbidity™*".
One-stage exchange arthroplasty remains an attractive
alternative option since it requires only one operation,
and is associated with shorter hospital stay and faster
rehabilitation™* ™). Previous studies have shown good
results of single stage exchange arthroplasty with
preservation of a well-fixed cement mantle™®.

Hypothesis

We hypothesized that a well-fixed circumferentially
ingrown cement-less stem can act as a shield and
prevent the spread of pathogens and formation of
biofilm around the body of the femoral stem. Therefore,
single stage exchange of the acetabular component
with retention of the well-fixed femoral component can
be a successful option in management of infected total
hip arthroplasty, when the following criteria are met;
well-fixed femoral component, no draining sinuses,
non immune compromised patients, and infection with
sensitive organisms. Failure of treatment was defined
by recurrence of infection that required either further
surgical intervention or the use of long-term suppressive
antibiotics.

MATERIALS AND METHODS

Research Ethics Board approved this retrospective
study at our institution. The Electronic Patient Record
was searched for the patients who had single stage
acetabular component exchange with retention of a well-
fixed femoral component in management of infected
THA.

From January 1997 to January 2012, 15 hips in 15
patients (9 females and 6 males) were managed with
single stage acetabular component exchange with pre-
servation of well-fixed femoral component. Inclusion
criteria were patients with painful chronic infected total
hip diagnosed with elevated erythrocyte sedimentation
rate (ESR, = 30 mm/h) and /or C-reactive protein
(CRP, = 20 mg/L) and/or elevated white blood cell
count > 11000. The patient had the following criteria;
radiologically well fixed femoral components, absence
of major soft tissue defect compromising wound closure
and/or bone defect affecting implant stability, and
infection was not associated with culture of polymicrobial
or antibiotic resistant micro-organism in the preoperative
hip aspiration culture.

Our exclusion criteria were patients presented with a
sinus tract communicating with the prosthesis, culture of
MRSA or poly-microbial infection, immunocompromised
patients, patients treated previously for management
of infected THA with either one or two stage exchange
arthroplasty, radiological signs of loosening of the
femoral component, and if the femoral component was
discovered to be loose during the surgical procedure.

All the patients included in the study were consented
for single stage acetabular component exchange or two-
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Table 1 Patients demographic characteristics and comorbidities

Patient Sex Age Pre ESR Pre CRP Re culture Complication Revision details  Culture in revision Failure
1 E 38 NA NA Gram negative cocci Recurrentdislocation Constrained liner None No
2 E 44 37 27 Coagulase negative staph No
3 E 47 33 44 Beta hemolytic street No
4 E 53 50 46 Beta hemolytic street Aseptic loosening Revision cup None No
acetabular component
b F 55 50 80 No growth No
6 F 65 44 57 Beta hemolytic street No
7 F 68 30 26 Coagulase negative staph No
8 F 70 55 82 Beta hemolytic street No
9 M 77 60 130 Coagulase negative staph No
10 M 58 50 30 Coagulase negative staph Infection Debridement and Coagulase negative ~ Yes
liner exchange staph
11 M 60 65 102 Coagulase negative staph No
12 M 65 49 86 Coagulase negative staph No
13 M 65 63 30 Coagulase negative staph No
14 M 52 25 45 Gram negative cocci No
15 M 68 24 40 Coagulase negative staph No

F: Female; M: Male; NA: Not available.

Surgical procedures before infection were primary total

Table 2 Patient details, laboratory results, microorganism,

and success of the procedure hip arthroplasty in (n = 11), and revision total hip

arthroplasty in (n = 4); cup revision for aseptic loosening

Characteristics n of patients of the acetabular component (n = 1), linear exchange

Hip joints 15 for management of poly wear (n = 1) and irrigation and

Gender debridement for management of acute infection in (n =
Male 6 2). The mean interval between the previous primary total

AFETilzdex urgery: Mean, (5D), 55981, 5D 10 69(m 03576 hip arthroplasty and single stage acetabular component

raige geny: T oy - anee Y exchange was 78.6 mo, SD 75.86 (range; 12-242 mo).

BMI kg/m’, SD, range 30, SD 8.8 (range; 18-51) The organisms were identified from the aspirated

ASA INDEX fluid before single stage acetabular component exchange
I 3 in 14 patients (93.3%), no organism was identified in 1
]]]1] 2 hips (6.7%), coagulase negative staphylococcus was the
v 1 infecting organism in 8 patients (53.3%). Details of the

Smoking infecting organism are summarized in (Table 2). All the
Non smoker 11 patients included in the study an un-cemented acetabular
SRS 4 and femoral components.

C%ziﬁzlrf;ﬁms ) During the operative procedure, aggressive debride-
Hypertension 6 ment of the joint was performed; 5 tissue samples were
Rheumatoid arthritis 1 sent for microbiological analysis. All the patients received
Hyperlipdemia 2 intra-operative prophylactic antibiotics after obtaining
Patients with previous cardiac 1

the soft tissue cultures. All the femoral components were
assessed intra-operatively and were well-fixed. Mechanical
cleansing with diluted povidine- iodine was used to clean
the exposed metal parts of the femoral component. The
acetabular components were loose in 6 hips, fibrous

history (myocardial infarction)

BMI: Body mass index.

stage exchange arthroplasty if the were intra-operative ingrown in 6 hips, and well fixed in 3 hips which required

finding of loose femoral component, or highly conta- use of the Explant system (Zimmer, Warsaw, IN, United

minated hip joint with purulent material and extensive States). The acetabular component, liner and femoral

damage of the soft tissue. head were removed carefully with minimal damage of the
Mean age of the patients at operation was 58.93 bone stock (Figure 1).

years (range; 38-76 years, SD 10.6). Patient body mass A through irrigation was done again using 3 L of

index averaged 30 kg/m? (range; 18-51 kg/m?, SD 8.8). saline using pulsatile lavage and one liter of diluted

ASA level wasI(n=3), I (n=05), Il (n =6), and IV povidine-iodine. The instruments were changed and
(n = 1). Eleven patients were non-smokers, while 4 the patients were re-draped before re-implantation.
patients were smokers. The patients had the following Cement less acetabular component, high cross-linked
comorbidities; diabetes mellitus (n = 2), hypertension polyethylene liner, and cobalt chrome femoral head
(n = 6), myocardial infarction (n = 1), hyper lipdemia were used in all the patients included in the study. The
(n = 2) and rheumatoid arthritis (n = 1) (Table 1). acetabular components used in the definitive procedure
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Portable

Figure 1 Case demonstration. A: Preoperative X-ray; B: Hip aspiration; C: Post operative X-ray; D: Five-year follow-up.

were as follows; Trilogy (n = 13), HGP I (n = 1) and
Trabecular metal modular cup (n = 1) (Zimmer Inc.,
Warsaw, IN). No drain was used and closure of the hip
abductors, Illiotibial band, and subcutaneous tissue were
performed with non-absorbable suture (coated VICRYL;
Ethicon, Johnson and Johnson, Cornelia, GA), followed
by sub-cuticular suture for skin closure. AQUA CELL AG
surgical dressing (ConvaTec INC, Greensboro, NC) was
used for wound dressing.

All patients were evaluated and managed by the
infectious diseases team in our hospital. Postoperatively,
the patients were treated with broad-spectrum anti-
biotics until the results of the culture were available.
Organism-specific [V antibiotics were administered for 6
wk. Antibiotics used were cloxacillin (n = 8), Vancomycin
(n = 3), Clindamycin (n = 2), cephazolin (n = 1) and
cefatriaxone (n = 1). After discontinuation of the
intravenous antibiotics, all the patients continued on oral
antibiotics for additional 6 wk, cloxacillin (n = 12), and
ciprofloxacin (n = 3).

At follow-up, the patients were seen at 6 wk, 3, 6, 9,
12 mo and annually thereafter. Clinical, radiological and
laboratory evaluation (using serial white cell count, ESR,
and CRP) was performed at each follow up.

RESULTS

Mean follow-up was 102.8 mo (36-217 mo, SD 56.4).
No patients were lost to follow-up. Fourteen patients
had no recurrence of the infection; one hip (6.7%) was
revised for management of infection. Statistical analysis
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using Kaplan Meier curve showed 93.3% survival rate.

The only failure in our series occurred in a 58-year-
old male patient; this patient had acetabular fracture,
which was treated by open reduction and internal fixation
at the age of 40 then primary THA for management
post-traumatic arthritis of the hip joint at age 48.
Subsequently the patient underwent revision THA for
management of polyethylene wear (liner exchange) at
age of 61 years. The patient was diagnosed with chronic
infected THA 2 years following revision THA. Eventually,
the patient had good result after single stage acetabular
component exchange with preservation of the femoral
component, but unfortunately the infection recurred
after 14 mo. The patient was treated successfully with
surgical intervention by removal of the acetabular fixa-
tion, irrigation, and debridement and liner exchange.
Coagulase negative staphylococcus aureus was the
infective organism at all the stages of management.

Two complications occurred in 2 patients. The first
patient was 38-year female; the patient suffered from
recurrent hip dislocation 12 years following the definitive
procedure, this complication was managed by revision
THA with abductor reconstruction and constrained
acetabular liner, no dlinical signs of infection were found
during the revision procedure and no organism was
grown from the intra-operative cultures. The second
complication occurred in a 53-year-old female patient,
the acetabular component was revised due to aseptic
loosening 2 years following the definitive procedure. No
evidence of infection was seen at the revision procedure
(Table 2).
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DISCUSSION

Infection after THA is a devastating complication; there
is no randomized prospective study to evaluate the
outcome of different management options. Two-stage
exchange arthroplasty is generally felt to be the gold
standard method of management. However, this strategy
has some drawbacks; long duration of treatment, patient
morbidity and high economic cost. The reported failure
rates after two-stage hip revision range from 5% to
18%''7'81 One stage revision is an attractive option
for the management of infected hip arthroplasty, with a
comparable reinfection rates to two stage exchange and
higher functional outcome scores, reduce morbidity, and
cost of the management’**%",

The concept of single stage acetabular exchange
arthroplasty with retention of well fixed femoral component
in management of chronic infected total hip arthroplasty
was brought into attention because removal of well fixed
cement less femoral component is a complex procedure,
which necessitates extensive soft tissue dissection and
femoral osteotomies that can de-vascularize the proximal
femur and may result in degradation of the bone stock,
and significant post operative morbidity.

Bacterial adherence and subsequent biofilm formation
on implant are involved in the origin and chronicity of
implant-related infection. Different biomaterials are claimed
to differently suffer from microorganism adherence and
biofilm formation, justifying partial component exchange
in some acute prosthetic joint infection. Experimental
studies showed more adherences of microorganisms
and formation of biofilm to rough surfaced Ti alloys than
polished surfaces®®”.

In a recent study, Gdmez-Barrena et a/** proved
that sonification of retrieved implants after prosthetic
joint infection showed almost no bacterial adherence
to the polished femoral head components in total hip
replacement, while knee infections basically seeded
on the tibial trays with minimal seeding on the po-
lished femoral component. Theoretically, a well fixed
circumferentially ingrown cementless femoral stem can
isolate the femoral canal from the infected joint fluid and
prevent the formation of biofilm layer on the femoral
stem. Therefore, there is high possibility to control
infection without the need to remove the well fixed
femoral component which seal the femoral canal from
the infecting microorganisms.

Two recent reports demonstrate high success rate
of two-stage partial exchange with retention of the well-
fixed cement less femoral component. In the first report
by Lee et al*¥, 17 infected THA were managed by two
stage exchange arthroplasty; in the first stage irrigation
and debridement was done followed by removal of the
acetabular components, the femoral component was
retained and the exposed metal parts of the femoral
stem and femoral head was covered by antibiotic loaded
bone cement. The acetabulum was reconstructed in the
second stage. At mean follow-up of 4 years, 15 of the 17
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(88%) demonstrated no recurrence of infection™”. The
second report by Ekpo et al*, reported 19 infected hips
treated with two stage partial exchange with retention of
the well-fixed cement less femoral component. At mean
follow-up of 4 years, 17 of the 19 (89%) demonstrated
no recurrence of infection®’,

The Exeter group reported their outcome of mana-
gement of infected cemented (THA) by two-stage
exchange with preservation of the original femoral
cement mantle. The hypothesis was that Osteointegrated
cement-bone interface is not part of the effective joint
space and is inaccessible to infecting organisms. Fifteen
patients were treated with two-stage exchange with
retention of the well-fixed cement mantle; infection was
controlled in 14 patients at mean follow-up of 82 mo!*®..

The main purpose of this study was to evaluate the
success of single stage acetabular component exchange
with retention of well-fixed femoral component. To our
knowledge, this is the first report evaluating the results
of this procedure.

From January 1997 to January 2012, the senior
author performed 600-revision Total hip arthroplasty for
various reasons, 92 of them were two-stage exchange
for infected Total Hip arthroplasty. Single stage exchange
with retention of well-fixed acetabular component was
performed in 15 cases which represent (14%) of the
cases treated for management of infected Total hip
arthroplasty.

We defined failure by recurrence of infection that
requires either surgical intervention or chronic suppressive
antibiotics. Our infection recurrence rate was 6.7%
at mean follow-up of 102.8 mo. The results compare
favourably with previously published data of two-stage
exchange!®”*72%] We are comparing the success of
the procedure to two-stage exchange arthroplasty as it
is considered the gold standard management option of
such problem.

Our study has several limitations. First, this study
was a retrospective, which can introduce the possibility of
selection bias. Second, because of the small number of
the patients we could not further analyze data stratifying
for virulence of the organism, type of infection, and
duration of infection. However, 15 patients treated with
this technique for management of infected total hip
arthroplasty reflect that strict selection protocol was
applied to use this method of treatment and reflect that
we are considering this technique when specific criteria
are met. Different treatment modalities were utilized
when these specific selection criteria for single stage,
single component revision were not met. The infecting
organism was not identified in one patient prior to the
surgery, which raises the possibility that these patients
might be infected with virulent microorganisms but in the
meantime these patients met all other inclusion criteria.
Finally, functional outcomes were not recorded in this
study because of the retrospective nature of the study,
but we believe that success of eradication of infection is a
strong predictor of functional improvement.
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In conclusion, our results of management of infected
THA with single stage acetabular component exchange
with retention of a well-fixed femoral component is
encouraging and showed low risk of future recurrence.
Retention of the femoral component preserves the
femoral bone stock, decreases patients” morbidity, and
lessens reconstructive complexity at the time of the
revision. Based on our results, success can be achieved
with this technique when the following criteria are met:
(1) well-fixed femoral component; (2) good patient
general health; (3) no draining sinuses; and (4) sensitive
microorganisms isolated.

We are not proposing this method of treatment as
alternative tool to two stage exchange for management
of infected Total hip arthroplasty but it should be
considered as one of the management options for
treatment of this problem provided strict selection
criteria are met. Further randomized controlled trial and
trials with large volume of patients is needed to validate
the best treatment option.

COMMENTS

Background

Peri-prosthetic hip infection is a devastating complication: The authors
hypothesized that a well-fixed circumferentially ingrown cement-less stem can
act as a shield and prevent the spread of pathogens and formation of biofilm
around the body of the femoral stem. Therefore, single stage exchange of the
acetabular component with retention of the well-fixed femoral component can be
a successful option in management of infected total hip arthroplasty, when the
following criteria are met; well-fixed femoral component, no draining sinuses, non
immune compromised patients, and infection with sensitive organisms.

Research frontiers

Preservation of well fixed cementless femoral component in infected total hip
arthroplasty cases will decrease the morbidity of management infected total hip
arthroplasty patients. This is the only report in their literature up to the authors’
knowledge presenting this technique. This study presents long term results of
this procedure.

Innovations and breakthroughs

Most of the papers in the literature present results about either one stage or two
stage exchange in management of infected total hip arthroplasty. The authors
present a very good success rate of our procedure in management of selected
patients with infected total hip arthoplasty. The authors’ protocol of management
can be added to the treatment option of infected total hip arthroplasty.

Applications

This article will encourage other surgeons either to use this technique or present
their work if using similar technique in management of infected hip narthroplasty,
this can lead to increase the credibility of using single stage exchange with
preservation of well fixed femoral stem in management of infected total hip
arthroplasty if selected criteria were met.

Terminology

THA: Total hip arthroplasty; CRP: C-reactive protein; ESR: Erythrocyte sedi-
mentation rate; WBC: White blood cell count; BMI: Body mass index; ASA:
American Society of Anesthesiologist.

Peer-review

This paper gives readers one of the management options for treatment of
infected total hip arthroplasty provided strict selection criteria are met. The
manuscript is suitable for the readers.
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