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SUMMARY:

Background: Acetabular revision with extra-large
(jumbo) cementless cups is an effective treatment for many
cavitary and segmental peripheral bone defects. However,
hip center elevation may occur with the use of a jumbo cup
owing to the superior direction of reaming and the in-
creased diameter of the component compared with the na-
tive acetabulum.

Purposes: The primary goal of this study was to
evaluate the radiographically observed hip center eleva-
tion with the use of jumbo cups in acetabular and total hip
revision at our institution.

Materials and methods: We retrospectively re-
viewed control radiographic images of 43 consecutive pa-
tients treated with acetabular and total hip revision arthro-
plasty with a press-fit cementless cup. The difference be-
tween the height of the rotation center of the acetabular
cup and the height of the rotation center of the contralat-
eral native hip relative to the inter teardrop line was
radiographically measured.

Results: The radiographically measured mean eleva-
tion of the rotation center of the jumbo cup was 8,75 mm,
which yielded an average increase in the height of the ro-
tation centre of 83,6. A mean vertical shift of the rotation
center of 0,72 mm was estimated for every 1 mm increase
in the size of the jumbo cup.

Conclusions: Our results indicate that the use of
jumbo cups in revision hip arthroplasty leads to elevation
of the rotation center of the hip with an average of 9 mm.
This could be considered by the surgeon in an attempt to
restore leg length, stability and biomechanics of the pros-
thetic hip.

Keywords: hip revision, jumbo cup, center of rota-
tion, elevation,

INTRODUCTION:

Acetabular revision with extra-large (jumbo) cement-
less cups is an effective treatment for many cavitary and
segmental peripheral bone defects demonstrating reliable
fixation and good long term survivorship [1, 2, 3]. With
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the availability of highly porous trabecular metal cups and
augments the presence of at least 50% contact of the cup
with vital host bone seem to be of less importance and ac-
cording to some the only contraindication for implemen-
tation of this technique alone is pelvic discontinuity [4,
5]. Despite the lack of commonly accepted definition the
term jumbo cup usually refers to components of diameter
greater than 66 mm in men or 62 mm in women or approxi-
mately 10 mm larger than the native contralateral acetabu-
lum [6, 7]. The goal of the technique is to fill the acetabu-
lum from the ilium to the ‘tear drop’ with the component
after creating a new hemispherical acetabular bone bed both
antero-posteriorly and supero-inferiorly [8]. (fig. 1)

Fig. 1. Preoperative aseptic cup loosening with mi-
gration and bone osteolysis and the postoperative result
after implantation of “jumbo cup”
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Jumbo cups offer several advantages over alternative
strategies of acetabular revision. This method allows for the
implementation of standard surgical technique with the use
of hemispherical reamers and screw transfixation. The large
contact area between the porous implant and the host bone
facilitates biological fixation and strain distribution over
a large area of the pelvis. Furthermore, the large cup itself
is used to fill various sizes of bone defects, thus potentially
reducing the need for allografts and augments [9]. How-
ever, the preparation of the acetabular surface to accept an
implant that is much larger than the native acetabulum re-
quires reaming into both anterior and posterior columns and
medial wall of the acetabulum with a certain amount of
bone loss. Furthermore, hip center elevation may occur with
the use of a jumbo cup owing to the superior direction of
reaming and the increased diameter of the component com-
pared with the native acetabulum [10]. Elevation of the hip
center of rotation has been associated with altered hip bio-
mechanics, dislocation and instability, leg-lenth discrep-
ancy and suboptimal clinical results [11]. In order to mini-
mize hip center elevation in acetabular revision with a
jumbo cup, we use the recommended technique of sequen-
tial reaming in contact with the inferior edge of the
acetabulum which enables implanting the cup in a rela-
tively anatomic position [12].

The primary goal of this study was to evaluate the
radiographically observed hip center elevation with the use
of jumbo cups in acetabular and total hip revision at our
institution. Our secondary goal was to compare the amount
of hip center elevation between a group of acetabular and
total hip revisions with the use of jumbo cups and a con-
trol group of acetabular and total hip revisions using a
cementless pressfit cup of a size smaller than the jumbo
size criteria.

MATERIALS AND METHODS:

43 consecutive acetabular and total hip revision ar-
throplasties, performed at our department between January
2014 and June 2018, were retrospectively reviewed. Of
those 28 patients with a native contralateral hip joint were
identified. A titanium hemispheric cup with HA coating was

J of IMAB. 2021 Jan-Mar;27(1)

https://www.journal-imab-bg.org

used in 9 patients and a highly porous tantalum hemi-
spheric cup was used in 1 case. In the remaining 18 cases,
a cementless spherocylindrical stainless steel dual mobil-
ity cup with double layer coating of porous titanium and
HA was applied. Additional screw fixation was used as nec-
essary. In 12 cases (5 men and 7 women) the acetabular
components used were defined as jumbo cups (outer diam-
eter larger than 66 mm in men and 62 in women or differ-
ence 210 mm with the contralateral native hip) and in the
rest 16 cases (8 men and 8 women) a cementless pressfit
cup of a size smaller than the jumbo size criteria was used.
Thus, two groups were defined: a jumbo cup group (JC)
and a normal size cup group (NSC). In both groups, a ra-
diographic analysis of the control AP X-ray images at the
6th postoperative week using a software for 2 dimensional
preoperative planning (Medicad 2,20; Hectec, Germany)
was performed. The difference between the height of the
rotation center of the acetabular cup and the height of the
rotation center of the contralateral native hip relative to
the interteardrop line was measured. This was considered
as the amount of vertical shift of the center of rotation of
the prosthesis. (Fig. 2)

Fig. 2. Postoperative measurement of the elevation
of the center of rotation in a series of patients with jumbo
cups.
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Elevation of the rotation center was compared be-
tween the two groups and between males and females in
the jumbo cup group with independent samples t-test.

After calibrating all images according to the mag-
nification ball or the previously known size of the im-
planted cup the centres of rotation of both prosthetic and
the native hip were determined by drawing a circle best
aligned with the margins of the acetabular cup or the na-
tive acetabulum. The height of the hip center was esti-
mated by measuring the length of a perpendicular line
from the interteardrop line to the hip rotation center. This
was done for the acetabular cup and the contralateral na-
tive acetabulum and the difference between the vertical
height of both hip centres was the measure of the rota-
tion center elevation. The same process was repeated in
both the JC group and the NSC group.

RESULTS:

Mean age was 70,83 years (SD 6,41; 57-77) in the
JC group and 66 years (SD 12,72; 37-77) in the NSC group
respectively. The mean outer diameter of the cup in the
JC group was 64,5mm (68,6 mm in men and 61,6 mm in
women) (SD 4,34; 57-72) and the mean difference with
the size of the native contralateral acetabulum was 12,1
mm (11,8 mm in men and 12,3 mm in women) (SD 2,35;
9-16). The radiographically measured mean elevation of
the rotation center of the jumbo cup was 8,75 mm (9,2
mm in men and 8,43 mm in women) (SD 5,50; 2-19),
which yielded an average increase in the height of the ro-
tation centre of 83,5% (98% in men and 73,2% in women)
(SD 56,17; 15,4-172). A mean vertical shift of the rota-
tion center of 0,73 mm (0,77 mm in men and 0,7 mm in
women) (SD 0,38; 0,2-1.26) was estimated for every 1 mm
increase in the size of the jumbo cup.

The mean outer diameter of the cup in the NSC
group was 57,7 mm (60,6 mm in men and 54,8 mm in
women) (SD 3,59; 51-61) and the mean difference with
the size of the native contralateral acetabulum was 4,4
mm (4,5 mm in men and 4,25 mm in women) (SD 1,15; 3-
7). The radiographically measured mean elevation of the
rotation center of the normal-sized cup was 3,3 mm (3,6
mm in men and 3 mm in women) (SD 1,78; 1-6), which
yielded an average increase in the height of the rotation
centre of 22,7% (23,5% in men and 28,24% in women)
(SD 11,74; 5,6-46,2). A mean vertical shift of the rotation
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center of 0,71 mm (0,82 mm in men and 0,59 mm in
women) (SD 0,5; 0,2-2) was estimated for every 1 mm in-
crease in the size of the jumbo cup.

There was a significant difference in the outer cup
diameter (p=0,000) and the difference with the size of the
native contralateral acetabulum (p=0,007) between the JC
and the NSC group. Mean elevation of the center of rota-
tion in the JC group was higher than the elevation of the
center of rotation in the NSC group and the difference was
statistically significant (p=0,001 at 95% CI). The amount
of elevation of the center of rotation did not differ sig-
nificantly between men and women in the jumbo cup
group. (p=0,823). The mean vertical shift of the rotation
for every 1 mm increase in the size of the implanted cup
did not differ significantly between the two groups
(p=0,895).

DISCUSSION:

Jumbo press fit acetabular cups are commonly used
to address extensive bone defects in revision arthroplasty
of the acetabulum with a survivorship rate of 90% and
85% at 10 and 20 years respectively [2, 3]. However, both
reaming in a superior direction with hemispherical prepa-
ration of the acetabular bony surface and implantation of
a cup much larger, than the size of the native acetabulum
can lead to elevation of the rotation center. We estimated
the amount of radiographically observed elevation in the
hip center with the use of jumbo cups and how this com-
pared to the elevation of the center of rotation in a group
with normal size cup revision arthroplasty.

Our radiographic analysis demonstrated mean el-
evation of the rotation center in the jumbo cup group of
8,75 mm despite the implementation of surgical technique
that aims to place the cup in contact with the inferior edge
of the acetabulum. Hip center elevation in the JC group
was larger in men than in women but the difference was
not statistically significant. There was a statistically sig-
nificant higher elevation of the rotation centre in the
jumbo cup group compared to the normal-sized cup revi-
sion group. Furthermore, the amount of vertical shift of
the rotation center for every 1 mm increase in the outer
diameter of the cup was almost equal in both groups (0,73
mm vs 0,71 mm). Assuming that the same surgical tech-
nique with implanting the acetabular cup as anatomically
as possible was applied in every case in both hip revi-
sion groups we suggest that the growing diameter of the
jumbo cup is mainly responsible for the observed eleva-
tion of the prosthetic center of rotation.

In a computer simulation study based on 265 tridi-
mensional pelvic models, Nwankwo et al. demonstrated
that the hip rotational center shifted 0.27 mm superiorly
and 0.02 mm anteriorly for every 1-mm increase in reamer
diameter (10). In a subsequent clinical study, the same au-
thors reported a mean radiographic elevation of the center
of rotation of 11mm relative to the contralateral hip in a
series of 98 revision hip arthroplasties with jumbo cups
[10].

Our data is similar to the results of this study. The
slight difference in the mean hip centre elevation is prob-
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ably due to the smaller mean size of the jumbo cups in
our series (64,5 mm vs 67,3mm). A retrospective analysis
of 79 total hip arthroplasty revisions by Dou et al., re-
ported that the acetabular side significantly contributes
to hip center elevation and leg length shortening after re-
vision total hip arthroplasty [11].

In a biomechanical study, Delp et al. showed that
superolateral placement of the hip center (2 cm superior
and 2 cm lateral) decreases the moment arm of the hip ab-
ductors by an average of 28% which can not be compen-
sated by a longer femoral head. Of notice, the isolated
proximal shift of the hip center compensated by a longer
femoral head reduces the force generating capacity of the
hip abductors by less than 10% [12]. We estimated a mean
proximalisation of the prosthetic rotation center of 0,73
mm for every 1 mm increase in the outer diameter of the
jumbo cup, relative to the contralateral native hip center.
This could give the surgeon an intraoperative idea of the
compensatory elongation needed at the femoral side. Dis-
location is the most frequent complication after revision
hip arthroplasty with a jumbo acetabular component rang-
ing from 4,2% to 12% in large series.[1-3, 6]

Together with the extensive surgical approach and
the mismatch of the sizes of the acetabular component and
the femoral head the elevation of the rotation center in
jumbo cup revision hip arthroplasty may be one of the
multiple factors that contribute to soft tissue laxity and
hip instability. The negative effect of the elevation of
the rotation center on the hip offset and leg length can
potentially be compensated for by the geometry and place-
ment of the femoral component and the length of the pros-
thetic head (10).

Furthermore, dislocation risk in revision total hip
arthroplasty can be decreased with the use of large diam-
eter femoral heads or dual-mobility acetabular cups. The

latter demonstrated superiority over 40 mm femoral heads
in terms of dislocation and re-revision rate in a recent com-
parative study by Hartzler et al. [15, 16]. A potential dis-
advantage of the monoblock pressfit cementless dual mo-
bility cups is the inability both to visualise the acetabular
floor during impaction and to use transfixation screws
which may compromise primary fixation in the setting of
bony defects. Despite that our experience with jumbo-sized
dual-mobility cementless cups show that, meticulous sur-
gical technique with achievement of satisfactory equato-
rial pressfit in the acetabular rim can result in good pri-
mary stability of the metal back in the majority of cases.
In the presence of severe segmental acetabular defects, a
dual-mobility cup can be cemented in a highly-porous
cementless hemispheric cup of jumbo size [17].

This study has several limitations. First, it is the
small number of patients included. Secondly, neither
intraobserver nor interobserver repeatability testing were
included in the study as all measurements were done only
once per case by one of us (M.Z.). Third, measurement er-
rors can potentially occur in a radiographic study despite
the use of digital software and standardized patient posi-
tioning. Finally, the amount of elevation of the center of
rotation of the cup resulting from proximal implantation
of the cup relative to the lower acetabular edge was not
separately measured but, all surgeries in both groups were
performed by the same team using the same surgical tech-
nique.

CONCLUSION:

Our results indicate that the use of jumbo cups in
revision hip arthroplasty leads to elevation of the rota-
tion center of the hip with an average of 9 mm. This could
be considered by the surgeon in an attempt to restore leg
length, stability and biomechanics of the prosthetic hip.
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