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Medial Protrusio Technique for Placement of a
Porous-Coated, Hemispherical Acetabular Component
without Cement in a Total Hip Arthroplasty
in Patients Who Have Acetabular Dysplasia’

BY LAWRENCE D. DORR, M.D.*, SAMER TAWAKKOL, M.D.¥, MURALI MOORTHY, M.D.t,
WILLIAM LONG, M.D.i, AND ZHINIAN WAN, M.D.t, LOS ANGELES, CALIFORNIA
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ABSTRACT: Twenty-four hip replacements were per-
formed with use of a medial protrusio technique to
stabilize the fit of a hemispherical metal shell in the
acetabulum in nineteen patients who had dysplasia of
the hip. All of the hips were followed for a minimum of
five years (average, seven years; range, five to thirteen
years). Six of the hips were type I, seven were type II,
eight were type III, and three were type IV according
to the criteria of Crowe et al. The acetabular cup was
implanted with the medial aspect of its dome beyond the
Kohler line (drawn from the ischium along the ilioischial
line) in all hips. An autogenous graft sculpted from the
femoral head was used to cover 15 to 30 percent of the
superolateral portion of the cup in one type-1 hip, four
type-111 hips, and one type-IV hip. The need for these
six bone grafts could have been avoided by reaming two
to three millimeters more medially or by allowing 20
percent of the superolateral portion of the cup to be
uncovered. Sixty to 84 percent of each bone graft was
resorbed, effectively leaving the superolateral portion
of the cup uncovered.

The amount of the surface of the cup that was
beyond the Kohler line averaged 41 percent for the six
type-1 hips, 43 percent for the seven type-II hips, 41
percent for six of the type-III hips, and 44 percent for
one of the type-IV hips. Crossing of the ilioischial and
iliopubic lines was noted on the radiographs of two
type-IlI and two type-IV hips. Radiographs of two
type-1 hips and one type-I1 hip showed 7 to 17 percent
of the surface of the dome of the cup through the
internal pelvic wall (beyond the iliopubic line).
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None of the twenty-four metal shells were revised.
A reoperation was performed on two hips to exchange
a worn polyethylene insert, and three femoral compo-
nents that had been fixed without cement were revised
because of mechanical loosening. Wear averaged 0.26
millimeter per year in the fourteen hips that had a
titanium femoral head and 0.09 millimeter per year
in the nine hips that had a cebalt-chromium femoral
head. The remaining hip had a ceramic femoral head,
and the wear rate was 0.09 millimeter per year.

The medial protrusio technique is a predictable,
reproducible method for obtaining fixation of a porous-
coated, hemispherical acetabular component in a dys-
plastic acetabulum. The technique permits the use of
a porous-coated (bone-ingrowth) component; avoids
the use of support bone graft and thereby reduces
the operative time; facilitates rehabilitation by permit-
ting earlier weight-bearing of the hip; and permits the
use of a modular bearing surface, which may allow
future exchange of only this surface rather than revi-
sion of the entire acetabular component because of
excessive wear.

The results of reconstruction of a dysplastic ace-
tabulum with cementing of an acetabular component
are well documented* %% Increased rates of fail-
ure have been reported when bone graft has been used
to provide superolateral coverage of the cup'®. The best
results have been reported when the medial acetabu-
lar wall has been maintained and no more than five
millimeters of the cup has been left uncovered™"".
These results have been achieved with insertion of a
small Charnley all-polyethylene component with ce-
ment. Charnley and Feagin® suggested that the rate of
loosening of cemented acetabular components was de-
creased if the medial acetabular wall was kept intact
and no more than five millimeters of the cup was un-
covered superolaterally. Linde et al." agreed with this
suggestion after they had found an increased rate of
failure of acetabular components that had been un-
covered by more than five millimeters. McQueary and
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Johnston? maintained the medial wall and filled the
superolateral defect with bone cement rather than
bone graft. Johnston et al.” studied the biomechanical
forces associated with total hip replacement and recom-
mended that the cup be placed as medially as possible
without violation of the cortical bone of the cotyloid
notch. Harris et al.", Rodriguez et al.”, and Marti et al.*
maintained the medial wall and used a bone graft to fill
defects.

Harris and his colleagues initially recommended the
use of a bone graft from the femoral head to provide
superior coverage of the acetabular component when
defects were present’, but they later rescinded this rec-
ommendation because of high rates of revision (11 per-
cent [five of forty-seven hips] at an average of scven
years and 20 percent [nine of forty-six hips] at an aver-
age of twelve years)'*”. Failure was associated with the
percentage of the cup that was covered with autog-
enous bone graft: sixteen (67 percent) of twenty-four
cups with 40 percent coverage or more failed compared
with three of fourteen cups with less than 40 percent
coverage. Recently, several authors have recommended
that a bone graft be used to cover components designed
to be inserted with cement but that no more than 30
percent of the cup should be covered with the graft'*%,

Dunn and Hess’ recommended that, as an alter-
native technique, the medial wall of a dysplastic ace-
tabulum be perforated purposefully to permit coverage
of the acetabular component without bone-graft sup-
port. This technique resulted in placement of the me-
dial aspect of the dome of the acetabular component
medial to the Kohler line, as seen radiographically. Per-
foration of the medial acetabular wall requires breaking
through the cortical bone of the cotyloid notch. The
results for the initial seventeen patients in whom this
technique was used were reported in 1978". At an aver-
age of three years, none of the acetabular components
had migrated. Hartofilakidis et al.” recently followed
eighty-six hips for an average of seven years after inser-
tion of a Charnley cup (Thackray, Leeds, United King-
dom) with the use of a medial protrusio technique and
cement. At the time of follow-up, two of these cups had
been revised and two other cups had progressive radio-
lucent lines. Whereas Dunn and Hess recommended
controlled fracture of the medial acetabular wall with
an osteotome, Hartofilakidis et al. perforated the wall
with a reamer.

In revision hip operations in which the acetabular
component is fixed without cement, osseous coverage of
the component has often been achieved with protrusion
of the medial aspect of the dome of the cup beyond the
Kohler line and, therefore, beyond the level of the cor-
tical bone of the cotyloid notch. This revision protrusio
technique has provided stability and fixation of the cup
without the need for a bone graft, and intermediate-
term durability without migration of the component has
been demonstrated’.

The technique of protrusion of the medial aspect of
the dome of the acetabular component into or beyond
the medial wall has been used in patients who have
dysplasia of the hip. The present study documents the
principles of the medial protrusio technique and the
results of its use for the fixation of porous-coated ace-
tabular components without cement in dysplastic hips.

Materials and Methods

Over a period of eight years (1985 through 1992),
twenty-six patients (thirty-three hips) had operative
treatment of dysplasia of the hip. One patient (one hip)
in whom the cup had been inserted with cement was
excluded, leaving twenty-five patients (thirty-two hips)
who had had acetabular reconstruction with a porous-
coated (bone-ingrowth), hemispherical cup. The socket
was placed superiorly in the pseudoacetabulum of one
hip in a patient who had a bilateral total hip replace-
ment. Therefore, the hemispherical acetabular com-
ponent was placed in the anatomical acetabulum in
twenty-five patients (thirty-one hips). In seven hips (five
type-1, one type-11, and one type-1II, according to the
criteria of Crowe et al.*), the medial wall was not per-
forated. In the remaining twenty-four hips (nineteen
patients), a medial protrusio technique was used for
placement of the cup, and this was our study group. In
one type-I hip, four type-III hips, and one type-1V hip,
a bone graft was used to provide complete coverage.

The average age of the patients at the time of the
index operation was forty-five years (range, twenty-two
to sixty-nine years). The indication for the operation was
a painful hip after failure of nonoperative treatment. No
operative alternative to total hip replacement was be-
lieved to have been indicated for any of the patients. The
patients were followed for an average of seven years
(range, five to thirteen years).

All of the operations were performed through a
posterolateral approach to the hip, as described pre-
viously’, Palpation of the pubis and the ischium and
location of the cortical edge of the cotyloid notch al-
lows identification of the true acetabulum. Soft tissue
and any bone in the acetabular cavity are removed to
expose the cotyloid notch. If the opening of the acetab-
ulum is smaller than forty millimeters in diameter, a
high-speed burr is used to shape the osseous cavity into
a hemisphere. The anterior wall is hypoplastic and must
be protected during the preparation of the bone. If the
opening of the acetabulum is more than forty milli-
meters in diameter, the medial wall is reamed first. The
superior wall of the acetabulum is a slope that must be
converted to a hemisphere by superoposterior place-
ment of a small reamer (forty to forty-two millimeters
in diameter). The direction of reaming is in line with
the desired axis of acetabular anteversion. The smallest
reamer must be used first because the formation of a
hemisphere with a superior rim requires reaming into
the ilium. The initial use of a large reamer can destroy
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Fic. 1-A
Preoperative radiograph showing a left hip with type-111 dysplasia according to the criteria of Crowe et al.*.

the superior rim, necessitating a bone graft for adequate
coverage.

If the depth of the osseous cavity after this prep-
aration is not sufficient to permit stable so-called press-
fit fixation of the acetabular component, the protrusio
technique is used to deepen the cavity. Reaming is ac-
complished into or through the entire medial osseous
acetabular wall, as needed, to provide a stable fit of the
metal shell (Figs. 1-A and 1-B). The medial periosteum
is usually left intact, but occasionally we have reamed
through it, and the iliacus muscle is then seen in the base

of the defect. When we did ream through the medial
periosteum, the medial aspect of the dome was later
seen to be beyond both the ilioischial and the iliopubic
line on radiographs (Figs. 2-A and 2-B). Reaming is per-
formed into the quadrilateral plate (beyond the Kohler
line) rather than a controlled fracture being made with
an osteotome, as recommended by Hess and Umber",
because the hemispherical osseous cavity that is needed
for the metal shell fixed without cement can be pre-
pared more accurately with the reamer. This technique
requires that the anterior and posterior acetabular bone

FiG. 1-B
Radiograph made six years postoperatively, showing medialization of the cup beyond the Kohler line.
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FiG. 2-A
Preoperative radiograph showing a left hip with type-I1 dysplasia according to the criteria of Crowe et al.

not be reamed too thin. The defect must remain only
medially (no thinning of the acetabular rim), with no
more than approximately 25 percent of the area of the
acetabulum perforated; more extensive perforation can
result in as much as approximately 45 percent of the
surface area of the cup protruding beyond the Kohler
line, as seen on radiographs (Figs. 1-A and 1-B). Thin-
ning of the anterior and posterior walls or excessive
(more than 25 percent) destruction of the medial wall
weakens the hemispherical osseous acetabular cavity,
and insertion of the press-fit metal shell can cause frac-

ture through the anterior or posterior column, resulting
in an unstable acetabular reconstruction. The osseous
fragments produced by the reaming are collected, and
the fat is removed by compressing the fragments in a lap
sponge. The fragments from the reaming are then placed
into the medial defect.

The trial component has to have so-called rim-fit
fixation, with no more than 20 percent of the metal cup
uncovered superolaterally. Because of the hypoplastic
anterior wall, the anterior edge of the cup may extend
beyond the osseous wall. If the edge does extend this

FIG. 2-B

Radiograph made six years postoperatively, showing the position of the cup medial to the Kohler line, reconstitution of the bone graft
around the cup, and no evidence of a radiolucent line or osteolysis around the cup or the femoral component.
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