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Abstract

Background: Revision total hip arthroplasty (RTHA) is one of the critical topics in the orthopedic surgery. In this single center case
series, the revision treatment of cases with acetabular defects following total hip arthroplasty is reported.
Methods: A total of 25 patients with acetabular defects were enrolled in this case series held in Imam Hossein Hospital, Tehran,
Iran. The mean follow-up of patients was three years (24 - 42 months). The illustrated data include a history of surgeries, underlying
diseases, acetabular defect classification, surgery procedure, and pre- and post-surgery complications and managements, Harris hip
score (HHS), leg length discrepancy (LLD).
Results: The mean age of patients was 63.8 ± 10.45 years. A total of 14 patients had two previous surgeries, eight patients had three
surgeries, and three patients had four previous surgeries. Classification of bone loss using AAOS showed that four patients had
grade III and 21 patients had grade IV acetabular bone loss. The RTHA was done using anti-protrusio in 12 patients and large cups in
13 patients. The mean Harris hip score was 22.16 before RTHA, which was 80.6 after revision surgery. Before the operation, the mean
leg length discrepancy was 38.84 mm, which was corrected after surgery to an average of 3.56 mm.
Conclusions: Extensive evaluation of patients with acetabular defects before and during revision surgery leads to promising re-
sults. Larger studies evaluating the management strategy in patients with acetabular defects are needed.
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1. Background

Total hip arthroplasty (THA) is the most common re-
constructive hip surgery in adults (1). Approximately, 1.2
million THAs are performed in the world each year (2). Ten
years survival rate of primary THA has reported as 90% (3).
The increase in the number of THAs has resulted in increas-
ing in complications. The most common complications
are including loosening the acetabular components and
the associated periprosthetic bone loss (4, 5). Moreover,
the prosthesis may cross the Kohler line or pelvic discon-
tinuity maybe seen (6). In these patients, large medial de-
fects, with or without spread posterior column defects, has
been detected. One of the major causes of acetabular de-
fects is technical mistakes during first operation. These
mistakes include over reaming of columns, over reaming
of medial wall, and/or fracture of wall or columns (7).

Revision total hip arthroplasty (RTHA) in patients with
acetabular defects is one of the most challenging types

of revision due to wide-spread defects (7). The main goal
to manage severe periacetabular bone loss is providing a
stable continuousness between ischium and ileum with
anatomical hip center reconstruction. The reconstruc-
tion in RTHA surgery is done by utilizing porous cups, ac-
etabular reinforcement rings/cages (Ganz Ring and Burch-
Schneider Cages also known as anti-protrusio cage) with or
without utilizing of cement or bone grafts (8-13). In the re-
port by Kim et al., 35 RTHA using acetabular ring and allo-
genic bone grafting were followed-up for an average of 3.8
years. The Harris hip score (HHS) was improved to the av-
erage of 86 in evaluated cases from 47 prior RTHA surgery
(11). Kosashvili et al. reported 44.6 months (24 to 68) mean
follow-up of 26 patients who had undergone acetabular re-
vision by component-cage technique. There was no clin-
ical or radiological loosening evidence in 23 hips (88.5%).
After 2 years follow-up, the average HHS was improved sig-
nificantly from 46.6 to 76.6. The reported complications
in this report are including one infection, one partial per-
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oneal nerve palsy, and two dislocations (14). In general, the
RTHA may lead to endopelvic complications including in-
jury to urologic, vascular, digestive, and neurologic struc-
tures (4).

In this single center case series, our experience with the
revision surgery using anti-protrusio cage and large cup in
25 cases with severe acetabular bone loss (21 cases type IV
and 4 cases type III, AAOS classification) is reported. This
primary report could be a basis for further larger studies
and figuring out a general revision approach for manage-
ment of patients with acetabular defects.

2. Methods

This study was conducted in accordance with deceler-
ation of Helsinki and approved by the Ethic Committee
of Shahid Beheshti University of Medical Sciences, Tehran,
Iran. In this single center case series, the patients with
acetabular defects who had undergone revision surgery
using cage or large cup in Department of Orthopedics,
Imam Hossein Hospital, Tehran, Iran between 2011 to 2017,
were enrolled. The inclusion criteria included acetabular
defects following THA surgery. The exclusion criteria in-
cluded any history of cancer and chemotherapy.

2.1. Pre-Operation Evaluations

According to the occurrence of multiple pelvic surg-
eries on these patients, comprehensive evaluations includ-
ing lab exams and controlling underlying diseases, were
necessary before accomplishing any new surgery. Plain X-
rays have been captured from five pelvic views including
pelvic antero-posterior, inlet and outlet images, judet view
graphs e.g. oblique obturator, and oblique iliac. The other
X-rays were including lumbosacral, antero-posterior, and
lateral hip and knee graphs of the affected side. Pelvic CT-
Scan was taken in all patients with axial, coronal and sagit-
tal cuts, and three-dimensional reconstruction.

All imaging helped to evaluate the hip bone defects
and concurrent pathologies. The type and size of defects
were classified using AAOS systems (Table 1). The hip clini-
cal and functional status was evaluated by using the Harris
hip score (HHS) questionnaire.

Presence of infection was evaluated preoperatively in
all patients using the results of clinical and laboratory ex-
aminations. If the infection was detected before surgery,
the patient was operated in two-stage. For the cases who
were suspicious for infection, frozen sections were taken
during surgery and had been evaluated for the number of
PMNs in high-power field microscopy. More than 10 PMNs
in each high-power field of frozen sections were consid-
ered as infection and the patients underwent two-stage

Table 1. AAOS Classification of Acetabular Bone Loss

Classification Description

Type I (segmental) Loss of part of the acetabular rim or
medial wall

Type II (cavitary) Volumetric loss in the bony substance of
the acetabular cavity

Type III (combined deficiency) Combination of segmental bone loss and
cavitary deficiency

Type IV (pelvic discontinuity) Complete separation between the
superior and inferior acetabulum

Type V (arthrodesis) Arthrodesis

surgery. In two-stage surgery, all the previous devices were
removed and replaced by antibiotic-coated spacer and the
patient treated with intravenous antibiotics for six to 12
weeks. If after the antibiotic treatment the patient still had
clinical and laboratory signs of infection or more than 10
PMNs in HPF of frozen sections, debridement and washing
had been done, new antibiotic-coated spacer had been im-
planted, and the patient was treated with intravenous an-
tibiotics for another six to 12 weeks. When the infection was
revealed the patient underwent the revision surgery.

2.2. Surgery

The options for RTHA in patients with acetabular de-
fects are including cemented acetabular component, cup
cage, acetabular cage (anti-protrusio cage), acetabular re-
construction with bone graft (structural allograft), jumbo
cup, and custom triflange implants. In this study, the pa-
tients more than 60 years old or large defects of posterior
and anterior columns with no support for cementless cups
underwent the revision using anti-protrusio cage and lin-
ear cement. This decision in old patients was made due
to high prevalence of osteoporosis and the weakness of ac-
etabulum to support the more common cups. On the other
hand, in the patients with medial defects and posterior and
anterior columns that supported cementless cups, big size
cementless cup had been used for revision. The patients
with infection underwent total revision and other patients
underwent cup revision alone. All surgeries had been done
with one pelvic surgeon. The Harding surgery approach
had been used in all patients. Drain was placed for all pa-
tients.

2.3. Post-Operative Evaluations

The Harris hip score (HHS) and leg length discrepancy
(LLD) was measured for all patients after surgery and after
follow-up period. The drains were removed in the second
day after surgery. The sutures were removed after three
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weeks. All patients had also been evaluated regarding in-
fection and vascular complications.

The weight bearing had started three days after surgery
by toe touch weight bearing and then progressed to partial
weight bearing after six to eight weeks. Full weight bearing
had been initiated after 12th week.

2.4. Statistical Analysis

Data are presented as mean ± standard deviation
and/or percentage (number). Paired t-test was used for
comparing the means before and after RTHA.

3. Results

In this study, 25 patients with acetabular defects with
indication of RTHA were enrolled. The mean follow-up of
enrolled patients was three years (24 - 42 months). De-
mographic and pre-operative information of patients are
summarized in Table 2. The mean age of patients was 63.8
± 10.45 years. A total of 15 cases were male, and 10 cases
were female. Evaluating the underlying disorders revealed
that 10 patients had rheumatologic disorders (seven cases
with rheumatic arthritis and three cases with ankylosing
spondylitis), two patients had femoral head AVN, 11 pa-
tients had osteoarthritis, and two patients had osteoarthri-
tis with history of trauma. All patients had osteolysis, bone
loss, and cup migration before revision surgery. A total of
14 patients had a history of two previous pelvic surgeries,
eight patients had three previous surgeries, and three pa-
tients had a history of four surgeries. Six patients (24%) had
been diagnosed with an infection in the prosthesis area,
which were managed by two-stage revision surgery, as ex-
plained in Methods section. One of these six cases had an
uncontrollable infection where all previous devices were
removed, and the patient was managed with recurrent in-
cision and drainage combined with intravenous antibiotic
therapy. Based on AAOS classification of acetabular bone
loss, four patients were categorized as type III (combined
deficiency) and 21 cases were categorized as type IV (pelvic
discontinuity). The revision surgery in 12 patients had been
done using anti-protrusio cage and large cup had been uti-
lized in 13 patients.

There was no vascular complication in evaluated pa-
tients. No nerve injury had occurred during revision surg-
eries. Two cases had dislocation after revision surgery, one
had openly relocated (femoral component malposition led
to dislocation) and the other had closely relocated. There
was serious discharge from incisions in three patients,
which was revealed up to day 14 after revision surgery. One
case had been diagnosed with deep vein thrombosis that

Table 2. Demographic and Pre-Operative Information of Enrolled Patientsa

Parameter Value

Gender

Male 60 (15)

Female 40 (10)

Age (y) 63.8 ± 10.45

Number of previous surgeries

2 56 (14)

3 32 (8)

4 12 (3)

AAOS classification of acetabular bone loss

Type III (combined deficiency) 16 (4)

Type IV (pelvic discontinuity) 84 (21)

Underlying disease

Femoral head AVN 8 (2)

OA 44 (11)

RA 40 (10)

OA/traumatic 8 (2)

Infection in prosthesis site before surgery

No 76 (19)

Yes 24 (6)

aData are presented as mean ± standard deviation and/or percentage (num-
ber).

had managed by standard protocol. A total of 13 patients
were walking with one assistive cane and 12 patients were
walking with two assistive cane. Three cases had perma-
nently taken analgesics and 8 cases had taken analgesics
temporarily.

HHS and LLD scores were calculated for all enrolled
cases. Mean HHS score before revision surgery was 22.16 ±
7.15, which significantly increased to 80.6 ± 15.8 after revi-
sion surgery (P < 0.05). Moreover, the LLD score was 38.84
±9.28 before revision surgery and 3.56± 2.56 after RTHA (P
< 0.05). The imaging of a patient in this series are reported
in Figure 1 as an example.

4. Discussion

In this single center case series, we report 25 patients of
RTHA following acetabular defects after primary THA. Four
patients had type III (combined deficiency) and 21 cases
had type IV (pelvic discontinuity) acetabular bone loss as-
sessed by AAOS classification. The RTHA surgeries were ac-
complished utilizing anti-protrusio cage and large cups.
Both HHS and LLD indices were improved after revision
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Figure 1. A, a 48-year-old woman with a history of rheumatic arthritis and acetabular protrusion; B, the patients had undergone primary total hip arthroplasty; C, following
weight bearing cup, protrusion had occurred; D, therefore, the patient underwent RTHA with anti-protrusio cage and the results are shown after two years; E, after four years,
the contralateral hip underwent THA.
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surgeries. The cases with infection were managed in two-
stages by implanting antibiotic-coated spacer and intra-
venous antibiotics followed by revision surgery. The com-
plications after revision surgeries were few as explained in
the results.

We used anti-protrusio cages in patients (12 cases) with
older age and large defects with no proper support for ce-
mentless cups. The anti-protrusio cage (Burch-Schneider
Cage) was first designed in 1974 and then modified in 1975
(15, 16). The anti-protrusio cage is useful for treatment of
severe acetabular rim and cranio-lateral border of the ac-
etabulum bone defects and also in older patients owing to
less acetabular support following osteoporosis. Moreover,
with use of anti-protrusio cage, larger areas of acetabular
loss could be bridged (17). There are several reports indi-
cating the short- and long-term results of using the anti-
protrusio cages in RTHA (15, 18-23). Regis et al. reported
the total survival rate of 87.5% in a mean follow-up of 11.7
years using anti-protrusio cage and bulk allograft revision
surgery of patients with extensive acetabular bone loss af-
ter primary THA (24). Moreover, Muller et al. indicated that
76% and 79% of the implants had survived after five and 8.5
years, respectively (16, 23).

HHS and LLD are two assessing scores for successful-
ness of THA and/or RTHA. Although, the HHS score was
low in enrolled cases with acetabular defects in our study,
it was significantly improved after revision surgery. In
addition, in patients with superior migration of cup, we
observed limb length difference. Following the revision
surgery and creating the acetabulum in the proper loca-
tion, the LLD had become the lowest. In the study by Park
et al., the long-term outcomes of RTHA using acetabular re-
inforcement ring with a hook (ARRH) and bone grafting
in patients with severe defects of acetabulum is reported.
Based on AAOS classification, seven out of 48 cases had type
I (segmental deficiency), 3 cases had type II (cavity defi-
ciency), and 38 cases had type III (combined deficiency) ac-
etabular bone deficiency. The results showed that the HHS
improved from 52.6 to 82 after RTHA. Moreover, the ARRH
survival was 60% after 11.4 years follow-up (25).

The major limitations of this study were low number
of evaluated cases and short term of follow-up. Moreover,
the presented data in this study were from a single center.
Thus, further multi-center researches with higher number
of cases and longer follow-up periods are recommended.

4.1. Conclusion

Acetabular defects following total hip arthroplasty are
challenging cases to manage. Revision surgeries should
be done by complete pre-operative evaluations and indi-
vidualized management. Anti-protrusio cages are good

choices for cases with older age (more chance of osteoporo-
sis), large defects and inappropriate supports. On the other
hand, large cementless cups are useful for cases with less
bone defects. Our experience by the above approach was
promising results with few complications.
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