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Abstract: Objective: To determine the medium-term clinical outcomes of revision surgery after total hip arthroplasty
with jumbo cups in patients with Paprosky type Il or type IlIA acetabular bone loss. Materials and Methods: We retro-
spectively reviewed 54 patients (54 hips) who underwent unilateral hip revision using jumbo cups in our institution
between January 2007 and August 2012. The patients underwent clinical and radiographic evaluations before the
revision surgery and at 3 months, 6 months, and 1 year after the revision surgery and every year thereafter. Harris
Hip Score (HHS), Hip Disability and Osteoarthritis Outcome Score (HOOS), Short Form (36) Health Survey (SF-36)
score, radiographic findings, and Kaplan-Meier implant-survivorship curves were evaluated. The operative findings
and complications were also noted. Results: The patients were followed up for a mean of 5.3 years (range, 4-9
years). The mean HHS, HOOS, and SF-36 score had all significantly improved at the latest follow-up as compared
with their preoperative values (P < 0.05). However, these scores did not significantly differ between patients with
type Il bone loss and those with type IlIA bone loss. Additionally, the HOOS and SF-36 score improved earlier than the
HHS, indicating that the quality of life of the patients improved before hip-function recovery. The 5-year prosthesis-
survival rate was 90.7%. Conclusion: Jumbo cups have similar satisfactory outcomes in both type Il and type IlIA
patients. The application of life-quality scales reveals early clinical improvement that may be useful to guide further
recovery.
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Introduction

In recent decades, the functional outcomes
and implant-survival rate after total hip arthro-
plasty (THA) have improved considerably; nev-
ertheless, the number of patients requiring
revision procedures has continued to increase
[1]. Failure of THA is invariably associated with
acetabular and/or femoral bone deficiency that
leads to joint loosening and dysfunction, and
revision THA in the presence of severe acetabu-
lar bone loss remains a challenge [2]. Several
prostheses have been developed to restore the
primary stability of the acetabular component
during revision hip surgery; for example, con-
ventional cups, uncemented jumbo cups,
metallic cages or meshes with suitable cement
lines, reinforcement rings, and customized ace-
tabular prostheses [3] have all been success-
fully used to cope with different extents of ace-

tabular bone loss. The extent of acetabular
bone loss is commonly categorized according
to the Paprosky classification into types I, lIA,
IIB, IIC, IIA, and llIB. Type Il defects describe
moderate acetabular bone loss, but the remain-
ing bone bed can still offer stable fixation for
prostheses such as jumbo cups, reinforcement
rings, and metal meshes [4]. Type IlIA defects
involve severe acetabular bone loss, in which
the acetabular rim is not entirely supportive,
but the remaining host bone may still be ade-
quate for bony ingrowth. Jumbo cups are fre-
quently used for the repair of type Il and some
type IlIA defects because they allow bony
ingrowth and provide satisfactory long-term
implant survival [5].

A jumbo cup is defined as a cementless cup
measuring 262 mm in women and =66 mm in
men [6]. Jumbo components combined with
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bone grafting have been used for almost 10
years at our institution. In this retrospective,
follow-up study, we aimed to determine the
medium-term outcomes, specifically, improve-
ment in hip function and quality of life, of
patients with type Il or IlIA defects who under-
went revision THA with jumbo cups.

Materials and methods
Patients

All patients with Paprosky type Il or type IlIA
defects who had undergone unilateral acetabu-
lar revision at our institution between January
2007 and August 2012 were eligible for inclu-
sion in this study. The patients were divided
into two groups according to the extent of ace-
tabular bone loss: type Il group and type IlIA
group. Patients with Paprosky type | defects or
type IlIB defects, which involve severe struc-
tural osteolysis, as well as those with severe
systemic disease were excluded from the study.
Written informed consent was obtained from all
participants included in the study, and the
study was approved by the ethics committee of
our hospital.

Surgical procedure

All patients were operated on under general
anesthesia by the same team of surgeons.
During surgery, patients were placed in the lat-
eral position, and a posterolateral surgical
approach was used. The skin and subcutane-
ous tissues were incised layer by layer up to the
joint capsule. The hip joint was clearly exposed
after debridement of the cement and fibrous
tissues around the acetabular fossa and re-
moval of bony adhesions around the trochanter
and acetabular rim by using specific types of
osteotomes and osteotribes. The tissues re-
moved were pathologically examined and cul-
tured to identify bacterial infection [7]. Next,
the liner and cup were retrieved; if fixation
screws had been used for the primary surgery,
they were carefully removed to avoid breakage
of the screws. During these steps, care was
taken to preserve as much of the host bone as
possible. Then, the precise degree of bone
defect was evaluated under direct vision, so
as to adjust the operative method if required.
After tissue debridement was completed, dis-
continuous marginal bone defects were found
in the anterior and posterior structures. These
defects could mostly be overcome by amplifica-
tion of the acetabular socket with a drill. By
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gradually increasing the drill size, some invagi-
nation defects around the medial wall could be
eliminated. These defects were filled with mor-
selized bone allografts, which were then com-
pacted, or with frozen structural fragments wh-
en necessary. The surgeons then implanted the
acetabular component in the proper position
with appropriate anteversion and abduction
angles relative to the position of the femoral
modular component [8]. A matched ceramic or
ultra-high-molecular-weight polyethylene liner
and a regular 36-mm head were installed, so
that the rotation center of the hip joint was
restored. Several extra cortical screws were
used in 47 hips to enhance early fixation. In 23
patients, an extended incision was required for
replacement of the prosthesis because of fem-
oral component failure. All patients received
conventional anticoagulation treatment and
nutritional support after the surgery. The
patients were discharged from the hospital
after a mean postoperative stay of 10 days,
and were required to attend follow-up assess-
ments at 3 weeks, 3 months, 6 months, and 1
year after the surgery, and every year the-
reafter.

Outcome evaluation

We compared the Harris Hip Score (HHS) and
radiographic results between the two groups
before the revision surgery, and at 3 weeks, 3
months, 6 months, and 1 year after the surgery,
and every year thereafter [9]. For the radiologi-
cal assessment, the hip rotation center and the
inclination angle of the prosthesis were mea-
sured. The horizontal location of the femoral
head center was measured as the distance
from the ipsilateral teardrop on the inter-tear-
drop line, while the cup-inclination angle was
determined with reference to the inter-teardrop
line. Radiolucent lines at the bone-implant
interface were recorded according to the ace-
tabular zones described by Massin et al. [10].
Cup migration was defined as the presence of
more than 2-mm-long clear lines in all zones,
and loosening was defined as a complete
demarcation line as well as migration by more
than 5 mm or a change in the primary abduc-
tion angle by more than 5° or cortical screw
breakage.

We monitored the patients for peri- and postop-
erative complications such as intraoperative
fracture, dislocation, deep venous thrombosis,
and infection. The Hip Disability and Osteo-
arthritis Outcome Score (HOOS) and Short
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Table 1. Patient characteristics before revision surgery es, and six were lost to

Type Il (1= 39) Type IlIA (n = 15) Pvaluex  follow-up by 2 years after

Age (years), mean (range) 63.2 (36-72)
Gender, n (%)

Male 15 (38.5%)

Female 24 (61.5%)
HHS, mean (range) 48.4 (37-72)
HOOS, mean (range) 45.9 (32-66)
SF-36, mean (range) 38.6 (32-63)
Femoral component revision, n (%) 15
Revision indication, n (%)

Aseptic loosening 35 (89.7%)

Septic loosening 4 (10.3%)

the revision surgery. Th-
us, the final series con-
sisted of 54 hips in 54

65.0 (45-75) 0.076

9 (60%) patients, including 24

6 (40%) men and 30 women. The

43.6 (33-68) 0.167 mean age of the patients

39.1(32-70)  0.621 was 63.4 years (range,

34.3 (31-67) 0.112 36-75 years) at the time

8 of revision surgery and

68.7 years (range, 41-79

11 (73.3%) years) at the most recent
4 (26.7%) follow-up.

*P values of < 0.05 indicate significant differences. HHS, Harris Hip Score; HOOS, Hip
Disability and Osteoarthritis Outcome Score; SF-36, Short Form (36) Health Survey.

Table 2. Outcomes of revision surgery at the
latest follow-up

Type I Type llIA P-value
HHS 76.2 (42-91) 73.9(43-87) 0.379
HOOS 82.3 (45-90) 79.1(49-88) 0.126
SF-36 73.6 (49-88) 79.4 (45-86) 0.643

Values are shown as mean (range). HHS, Harris Hip
Score; HOOS, Hip Disability and Osteoarthritis Outcome
Score; SF-36, Short Form (36) Health Survey.

Form (36) Health Survey (SF-36) were also eval-
uated to assess the patients’ subjective satis-
faction and symptoms in order to formulate an
individualized rehabilitation plan. In addition,
we compared the HOOS and SF-36 score
between the two groups. The 5-year implant
survivorship rates were also calculated.

Statistical analysis

All statistical analyses were performed with
SPSS (version 22.0, SPSS Inc., Chicago, IL).
Continuous variables were compared using
t-tests. Analysis of variance was used to com-
pare follow-up data among various time points.
Categorical variables were compared between
the type Il and type IlIA groups by means of the
chi-square test. Implant survival was evaluated
using Kaplan-Meier 5-year survivorship curves.
A P-value of < 0.05 was considered significant.

Results
General information

The original series included 62 hips in 62
patients. During the follow-up period, two
patients died of chronic cardiovascular diseas-
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The reasons for primary
total hip replacement
were as follows: femoral
neck fracture (7 hips), osteoarthritis (19 hips),
osteonecrosis of the femoral head (24 hips),
rheumatoid arthritis (3 hips), and ankylosing
spondylitis (1 hip). The reasons for revision sur-
gery were aseptic loosening (43 hips) and oste-
olysis caused by prosthetic joint infection (11
hips). Additional femoral modular component
revision was required in 23 patients, of whom,
7 developed postoperative prosthetic joint
infection. The overall preoperative characteris-
tics of the two groups have been shown in Table
1.

Hip function and quality of life

The mean follow-up duration was 5.3 years
(range, 4-9 years). The HHS, HOOS, and SF-36
score were all significantly improved at the lat-
est follow-up as compared to their preoperative
values (P < 0.01). At the latest follow-up, the
mean HHS increased from 48.4 (range, 37-72)
preoperatively to 76.2 (range, 42-91) in the
type Il group and from 43.6 (range, 33-68) to
73.9 (range, 43-87) in the type llIA group. The
mean HOOS improved from 42.6 (range, 32-68)
before the revision surgery to 82.3 (range,
45-90) in the type Il group and from 39.7
(range, 31-76) to 79.1 (range, 47-89) in the type
IlIA group at the last follow-up. The mean SF-36
improved from 36.3 (range, 31-65) preopera-
tively to 73.6 (range, 49-88) in the type Il group
and from 37.8 (range, 33-49) to 79.4 (range,
45-86) in type llIA group. The HHS, HOOS, and
SF-36 score at the latest follow-up did not sig-
nificantly differ between the two study groups
(Table 2). The temporal changes in these three
scores have been shown in Figure 1. Hip func-
tion and quality of life were obviously improved
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* means significant difference compared with SF-36 group (P<0.05) at one time follow-up

Figure 1. Temporal changes in Harris Hip Score (HHS), Hip Disability and
Osteoarthritis Outcome Score (HOOS), and Short Form (36) Health Survey

(SF-36).

Figure 2. Typical X-ray characteristics of type IIA (A-C) and type IlIA (D-F) oste-
olysis at different stages. Radiographs taken in a 66-year-old man (A) before
revision surgery and (B) 3 days and (C) 5 years after revision surgery. Radio-
graphs taken in a 68-year-old woman (D) before revision surgery, and (E) 2
days and (F) 3 years after revision surgery.
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Figure 3. Kaplan-Meier implant-survivorship curves.

shortly after the revision surgery and then
remained steady. We found that the HOOS and
SF-36 score improved significantly earlier than
the HHS. This indicates that the patients’ daily
and social life and their subjective satisfaction
with the surgery dramatically improved at about
3 months after the surgery, which was much
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earlier than any obvious func-

-»- HHS . .
tional improvement as shown
-= HOOS :

SF.36 by the HHSs (which occurred
at about 6 months after the
surgery).

Complications and Implant
Survivorship

At the last follow-up, 46 pa-
tients had no pain in the thighs
or knees. Five patients in the
type Il group and three pa-
tients in the type llIA group
had mild or moderate thigh
pain, but none of them had to
take nonsteroidal anti-inflam-
matory drugs or opioid analge-
sics for pain relief. Of the 54
patients, 41 had no or a slight
limp, and 13 had a moderate
limp. Single-stage healing was
achieved in 52 patients, while
delayed wound healing oc-
curred in 2 patients. Different
degrees of decrease in glute-
us medius muscle strength
were observed in 8 patients,
but none of them developed
hip dislocation. Representa-
tive X-ray characteristics have
been shown in Figure 2. No
patient developed deep ve-
nous thrombosis or pulmo-
nary embolism.

The Kaplan-Meier implant survivorship curve
(Figure 3) showed that implant survival did
not differ between the type Il and type IlIA
groups (P = 0.4073). During the study period,
five acetabular modular components failed
and required re-revision. Three of these failures
were associated with aseptic loosening with
slightly rotated acetabular components, of
which two were in the type IlIA group and one
was in the type Il group. All three were revised
with larger cups. The remaining two patients
developed periprosthetic infection and under-
went a two-stage revision procedure. After tak-
ing out the previous prosthesis, we inserted an
antibiotic spacer (containing gentamicin), which
was retained for about 3 months until the infec-
tion was controlled. Then, we used a titanium
mesh combined with a cement liner to maintain
support of the cup. All five patients had satis-
factory outcomes after several follow-up visits.
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Discussion

In this study, we found that the medium-term
outcomes of revision THA with jumbo cups
were satisfactory in patients with Paprosky
type Il and type llIA acetabular bone loss. No
significant differences in the HHS, HOOS, and
SF-36 score were found between the type Il
and type IlIA groups at the latest follow-up. In
both study groups, the HOOS and SF-36 score
improved earlier than the HHS.

Uncemented jumbo cups have been widely
used in numerous conditions in which the rela-
tive integrity of the acetabular walls can be
ensured by removing the periprosthetic tissues
and filing the socket; this situation is most like-
ly to occur in type Il acetabular deficiency [11].
Jumbo cups can also be considered for type llIA
defects that are regular and rounded and for
small defects that can be covered with mor-
selized grafts. Furthermore, as the socket is
enlarged by filing, the primary deficiency would
be eliminated, and a larger size of press-fit cup
is required to allow sufficient bone ingrowth. In
the overwhelming majority of conditions,
except in those associated with severe osteo-
porosis, uncemented cups are superior to
cemented cups and can allow adequate long-
term prosthesis survivorship [12].

In our study, the majority of patients had
Paprosky type Il bone loss. Type lll deficiency is
considered more severe, and is usually associ-
ated with acetabular bone loss that is too irreg-
ular to hold an uncemented cup. However, type
IIIA deficiencies, which are relatively less com-
mon, can allow a close fit with jumbo cups. Our
institution routinely uses jumbo cups or metal
meshes to repair type IlIA defects without com-
plications. Jumbo cups are suitable only for
relatively limited acetabular rim defects that
are rounded and regular, so that the defect can
be eliminated during surgery, and a suitable
rim regained [13]. This type of defect is com-
mon among people with aseptic loosening,
which may be caused by incorrect component
location, especially, cup abduction and ante-
version [14]. Type lll bone loss can also be
treated with prostheses such as metal mesh-
es, trabecular metal blocks, cages, and cus-
tom-made components with matched liners
and femoral heads [15], all of which can pro-
vide initial firm fixation. We found satisfactory
improvement in hip function and quality of life
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in both the type Il and type IlIA groups, without
any significant difference between the two
groups. Hence, we prefer using jumbo cups to
treat type IlIA deficiency unless the patient has
poor bone mass; we prefer using other types of
prostheses for type IlIB defects [16].

The revision surgery failed in five patients.
Three of these patients developed aseptic loos-
ening, while the other two contracted infec-
tions. Aseptic loosening is probably attributable
to the stress-shielding effect of the implant. If
the cup is not placed perfectly, certain zones
fail to gain sufficient mechanical stimulation,
which is critical for bone growth; this eventually
leads to regional bone loss. The implantation of
a new, matched, larger femoral head in patients
with aseptic loosening can result in a larger
range of motion at the hip joint and a lower like-
lihood of joint dislocation [17]. However, if the
bone substance is poor, the prosthesis will not
have solid contact with the host bone, and fur-
ther loosening or prosthesis movement can
take place in the presence of stress or hip rota-
tion. Patients may experience a slight ascend-
ing of the rotation center of the hip joint due to
absorption of the contiguous surface of the
host bone [18]. Moreover, dislocation can occur
in the event of impact or falls. Once dislocation
occurs, the components may stimulate the
periprosthetic soft tissue and result in thigh
pain. If prosthesis failure occurs, re-revision
surgery is required, as the defect would be even
more severe than before. In this case, other
types of surgical prostheses should be used.

Two of our patients developed periprosthetic
infections and required a two-stage revision
with an antibiotic spacer and systemic antibi-
otic administration before replacement of the
cup with a new prosthesis. Systemic infection
can cause bacterial aggregation in the injured
joint tissues, leading to infectious complica-
tions. To ensure long-term implant survivorship,
the primary evaluation and operational proce-
dure must be strictly executed. Moreover,
patients should obey medical advice and avoid
improper activities or tumbling in order to pre-
vent recurrent dislocation and fracture [19].

The HHS is widely used for the comprehensive
evaluation of pain, range of hip motion, and
daily life function [20]. The HOOS has a more
specific description of daily-life activities as
well as hip motion and stiffness over a period of
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time. SF-36 provides information about both
health condition and emotional state related to
illness [21]. In our study, we found that the
patients’ quality of life improved about 3
months earlier than their HHSs. This indicated
to us that patients tended to do insufficient
early functional recovery training due to fears
or worries of damaging the hip joint [22]. By
evaluating quality of life and physical state
early and sharing these results with the
patients, we may be able help patients to gain
confidence in their recovery and comply with
rehabilitative training exercises. Moreover,
these evaluations are helpful to detect any dis-
comfort at an early stage, so that the neces-
sary examinations can be performed to exclude
possible risk factors. The emotional state of
the patient also plays an important role in
recovery and the resumption of normal life [23].
Patients in whom the primary hip replacement
fails may fear undergoing revision surgery and
lose confidence in ever making a recovery.
Through the HOOS and SF-36 scores, doctors
can assess the patient’s mental state, allay
his/her fears, encourage him/her to start prop-
er recovery training at an early stage, and be
aware of small changes in mood and take
instant actions to prevent worsening of the
patient’s condition [24].

This study has some drawbacks. First, the
results would be more convincing if we had per-
formed long-term follow-up of the uncemented
prostheses to definitively determine their ad-
vantages in terms of bony ingrowth and further
fixation. Second, we compared 39 type Il
patients with 15 type IlIA patients; the inclusion
of more type llIA patients in the study would
make the results more convincing.

In brief, this retrospective study showed desir-
able medium-term outcomes in patients who
underwent revision THA with jumbo cups due to
type Il or llIA Paprosky deficiency. Hence, we
recommend jumbo cups for type Il deficiency
and for type IlIA bone loss with sufficient bone
quantity [25]. The HOOS and SF-36 score
improve earlier than the HHS. This may offer an
opportunity for ensuring better functional
recovery and helping patients to avoid mental
or physical distress [26]. Therefore, we recom-
mend that both functional and quality-of-life
evaluations be taken into consideration during
follow-up.
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