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Gross Trunnion Failure in the Bipolar
Hemiarthroplasty; Raising Concern about
Short Trunnion: A Case Report

Kangbaek Kim, MD, Junpyo Lee, MD, Jeong Joon Yoo, MD, Hee Joong Kim, MD
Department of Orthopaedic Surgery, Seoul National University Hospital, Seoul, Korea

There have been some reports of gross trunnion failure (GTF) in total hip arthroplasty. Here, we report a case of
GTF 19 years after bipolar hemiarthroplasty using a 28-mm head with a 14/16 taper bore. Compared to other
GTF reports, the current case had some unusua aspects: bipolar hemiarthroplasty, 28-mm head, relatively late-
onset, and no apparent findings of metalloss though a severe one was evident. A Computed tomography scout
view provided valuable information in evaluating polyethylene, metal head, and neck inside the bipolar cup. The
current report suggests aneed for concerned regarding short trunnion length which may be associated with GTF
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The head-and-neck modular system in atota hip arthro-
plasty implant allows surgeons to adjust soft tissue ten-
sion, offset, and leg length intraoperatively?. Despite the
modular system'’s advantages, thereisarisk for metal debris
associated with the additional interface, leading to wear and
early failure which is termed “trunnionosis’?. It has been
suggested that the mechanism of trunnionosisis related to
micromotion and fretting on the connection system, fol-
lowed by mechanically assisted crevice corrosion®. There
are many factors known to cause trunnionosis including the
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taper design, the surface topography and roughness, femora
head size and length, and stem offset*®. Porter et d.% report-
ed that increased cases of trunnionosis have been attrib-
uted to alarger head and thinner taper than has been used
previoudly. Though there are repeated reports of trunniono-
S, reports of gross trunnion failure (GTF) arerare. In addi-
tion, most published reports have been focused on totd hip
arthroplasty. In the current study, we report the case of a
patient with GTF 19 years after bipolar hemiarthroplasty
using a 28-mm head with 14/16 taper bore.

CASE REPORT

In January 2000, a 47-year-old man whose body mass
index (BMI) was 26 kg/m? had undergone bipolar hemi-
arthroplasty of the left hip for osteonecrosis of the femoral
head at another institution. A Centrax bipolar prosthesis,
Exeter head (28 mm; Stryker Orthopaedics, Mahwah, NJ,
USA), and ABG | stem (Stryker Howmedica Osteonics,
Mahwah, NJ, USA) implants were used. There were no
complications and the left hip was symptom-free for approx-
imately 19 years. The patient started began follow-up at the
current institution in December 2012 and underwent total
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Fig. 1. Consecutive postoperative plain radiographs following thigh pain initially reported in January 2019. (A) Plain radi-
ograph of contralateral side total hip arthroplasty. There was no symptom on the left side. (B) Migration of the bipolar cup
(white arrows) and increased radioisotope uptake around the proximal half and the tip of the stem [(inset) noticed in April
2019. (C) Rapid progression of the cup migration apparent in October 2019. (D) A fine radiolucent line along the medial mar-

gin of the stem (black arrows) detected in January 2020.

Fig. 2. No remarkable abnormalities aside from subchon-
dral cystic changes in the acetabulum (white arrows) were
initially recognized on computed tomography images in
April 2019; however, the cone of the stem did not coincide
with the head center (black arrows) (A], and marked scle-
rotic changes around the proximal stem were noted retro-
spectively (white arrowheads) (B).

hip arthroplasty of the right hip for osteonecrosis of the
femoral head in May 2015. He visited the clinic with acom-
plaint of left thigh pain without noise in early April 2019.
Thus, |eft hip pain devel oped without any triggering event
a 19 years and 2 months after hemiarthroplasty. Plain radi-
ographsindicated mild superomedia migration of the bipo-
lar cup compared with those taken four years earlier (Fig.
1A, B). Infection markers were negative in blood. Bone
scintigraphy showed mildly increased uptake around the
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proxima half and the tip of the stem (Fig. 1B). No abnor-
malities were initially recognized around the stem on com-
puted tomography (CT) images, which revealed only mild
subchondral cystic changes in the acetabulum (Fig. 2A).
Thigh pain persisted even with non-steroidal anti-inflam-
matory agents treatment, and further migration of the bipo-
lar cup was detected on radiographs 6 months later (Fig.
1C). Dueto therelatively rapid migration of the bipolar cup,
conversion to total hip arthroplasty was recommended, at
which time the patient’s BMI was 30 kg/nm?. Preoperative
radiographs were taken three months later in January 2020
and demonstrated a fine radiolucent line along the medial
margin of the stem (Fig. 1D). In revision surgery, the oper-
aion field was completely stained black, and the stem was
eadly removed (Fig. 3). The trunnion was destroyed entire-
ly, and the base of the neck was indented deeply as aresult
of the impingement of the lower edge of the head bore
(Fig. 3). Conversely, the polyethylene liner was relatively
intact, though the inner bearing motion between the poly-
ethylene liner and the metal head was not evaluated. The
cancellous bone around the proximal portion of the sem and
the greater trochanter were replaced by soft tissue contain-
ing metal debris. The replacement was so complete that
only cortical bone remained after thorough curettage of the
soft tissue. It was discovered that the proxima femur around
the stem was sclerotic, not radiolucent on CT due to the
metal debris. After meticul ous debridement, revison surgery
was completed using a cementless AML stem (Depuy
Orthopaedics, Warsaw, IN, USA) and cementless Trilogy
cup (Zimmer Biomet, Warsaw, IN, USA) with an alobone
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graft. The patient recovered well and returned to normal
activity as scheduled without complications.

DISCUSSION

The current study isthe first GTF case report in the bipo-
lar hemiarthroplasty, and unlike cases of total hip arthro-
plasty, the cause of GTF is unknown. However, we assume
that the GTF mechanisms of metal on polyethylene (MoP)
tota hip arthroplasty and bipolar hemiarthroplasty are sm-
ilar. Bansal et a. reported that risk factors of GTF on the
MoP tota hip arthroplasty included being male, increased
BMI, Ti-12Mo-6Zr-2Fe sem, higher offset, and large femord
head™.

In the current case, the patient was male and obese. We

also assume that a short trunnion is related to GTF which
may have impacted the current case where an Exeter head
was used with an ABG | stem. Both have the same taper
design of 14/16, and exact fit was confirmed by the man-
ufacturer. The ABG | stem trunnion is shorter (10 mm) than
that of other popular implants (=15 mm). Additionally, due
to the shorter taper length and larger moment per unit area
ashort trunnion islikely to increase fretting corrosion. Higgs
et d.™ reported that there was no significant effect of trun-
nion length on the fretting corrosion in aretrieval study; how-
ever, the differencesin the length and surface areawere only
8% and 20%, respectively. Brock et a.*? similarly reported
a higher volumetric wear rate with a short trunnion compared
to along trunnion (0.4 mn¥/yr vs. 0.1 mn¥yr). Mistry et d .=
reported that a short trunnion might be associated with high-

Fig. 3. The proximal femoral bone around the stem was replaced with black soft tissue (inset). The removed stem shows
extensive damage in the trunnion (arrow) and deep notching (arrowhead) in the neck at the impingement site where the edge

of the head bore has no remarkable evidence of damage.

Fig. 4. Scout computed tomography image shows a clear outline of the head (A). The lateral margin of the neck is located

outside of the edge of the head bore (arrows) (A, B.
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er edge loading on the trunnion base. Furthermore, Pastides
et a.? suggested that the dimmer and smaller taper reduced
the chance of successful interference fit, causing mal seat-
ing and micromotion. Considering that the mgjority of sems
used in reported GTF cases are the accolade TMZF stem,
which hasashort trunnion (10.5 mm), further studies on trun-
nion length are necessary™.

According to the current systemétic review, GTF was typ-
icaly detected 4 to 14 years after total hip arthroplasty™.
In our case, GTF occurred relatively late, 19 years after
bipolar hemiarthroplasty. Del Balso et a.* suggested that
compared with total hip arthroplasty, torque force at the
head and neck junction decreased in bipolar hemiarthro-
plasty due to added articulation. We suggest that the differ-
ence in prosthesis component movement between total hip
arthroplasty and bipolar hemiarthroplasty may have result-
ed in the late development of GTF in the current case.

Revision surgery was delayed due to a subtle abnormality
on plain radiographs and CT images, which was missed ini-
tidly. There were no findings of bubble sign or cloud sign
associated with metalosis. A bipolar cup made it difficult
to evaluate the position change of the head and neck. When
the CT images were reviewed retrospectively, the cone of
the stem did not coincide with the head center (Fig. 2A).
Additionally, marked sclerotic changes were noticed in the
medullary space around the proxima stem (Fig. 2B). These
findings were unusual and believed to be the shadow of
metal debris. The area was intraoperatively found to be
filled with black-colored soft tissue characteristic of met-
alosis. Dueto the shadow of metal debris, the cancellous
bone of the proximal femur around the stem looked dense
rather than lucent on CT images.

Itiswell known that metal ion levelsrisein trunnionosis
and GTF. In this case, however, the serum metal ion level
was not measured as it was not considered trunnionosis
prior to the revision surgery.

Decisive evidence of the trunnion failure was detected in
the scout view of a CT scan (Fig. 4) asthe metal neck was
displaced laterally in the metal head. We have used the
scout view to eva uate the polyethylene liner, metal head,
and neck inside the bipolar cup as the components are
clearly demarcated on the scout view. Had more attention
been paid to the head and neck positions, diagnosis could
have been made earlier.

In conclusion, compared with other GTF reports, there
are some unusual aspects in the current case, including
bipolar hemiarthroplasty, the use of a 28-mm head, rela-
tively late-onset, and no apparent metallosis findings on
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plain radiographs and CT images. We aso propose the
need for further studies regarding the effect of trunnion
length on trunnionosis.
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