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Metallosis, Trunnionosis, and Head-stem Dissociation of the Exeter v40
Stem in a Metal-on-Metal Hip: A Unique Case

Sahil Shet', Kunal Mohan', Rehan Gul’

Learning Point of the Article:
Head-stem dissociation is a previously undocumented complication of the Exeter V40 stem and this case report provides clinicians an
insight into the successful management of this rare complication.

Introduction: In this article, we report a unique case of head-stem dissociation in a metal-on-metal total hip replacement which utilized an
Exeter stem. Although metallosis and pseudotumor formation are well recognized complications of metal-on-metal hip replacements, head-
stem dissociations are rare with few being reported in literature. To the best of our knowledge, this case report s the first to report this occurrence
inan Exeter stem.

Case Report: A 76-year-old male presented to the emergency department with pain and discomfort in his left hip triggered by a twisting
movement while getting into bed. The patient described a “pop” in his hip upon turning and reported mild ongoing discomfort in his left hip for
the past 4 weeks before this acute presentation. X-rays and Metal artifact reduction sequence magnetic resonance image (MARS) revealed head-
stem dissociation along with pseudotumor formation. The patient successfully underwent a two stage revision with no perioperative
complications.

Conclusion: This case report, to the best of our knowledge, is the first to report catastrophic failure of a metal-on-metal hip caused by
trunnionosis and subsequent head-stem dissociation. We report successful management of this unique case and hope to highlight the
complexities and challenges associated with metal-on-metal THR. This case report is aimed at raising clinical awareness of this rare
complication which requires expert management for a successful outcome.
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Introduction The goal THA is to restore the normal hip joint anatomy and

Primary total hip arthroplasties (THA) are one of the most ultimately, alleviate patient’s symptoms. Despite the success

common elective procedures being performed by orthopedic ates, failure can occur due to various reasons including hip

surgeons worldwide with over 200,000 being performed yearly instability, prosthetic joint infection, implant loosening, and

in the United States of America alone [1, 2]. High success rates implant failure or wear. Recently, modular THA systems have

and an aging global population have made this one of the fastest
growing procedures in the USA with a projected increase of up to
70% from 2014-2030 [3].

fallen into favor due to their ability to allow the surgeon to make
fine adjustments in order restore the natural biomechanics of the
hip joint as closely as possible [4]. Over the years, the design of
the THA has undergone significant changes with different
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stem in this fashion. While stem fractures
have been reported [9], fretting and
corrosion of the trunnion with associated
head-stem dissociation in a MoM hip has
yettobereported untilnow.

Case Report

A76year old with a BMI of 36 kg/m2 male
presented to the Emergency Department
with left-sided hip pain and discomfort
after performing a “twisting” motion of his
hip while getting into bed. He described a
“popping” sensation in his left hip upon
doing this movement and immediately
experienced a sharp pain and was unable to
weightbear on thatside.

The patient described a discomfort in that
left hip for the last 4 weeks before this acute

Figure 1: Pre-operative AP pelvis. These images are the first AP pelvis X-rays performed for this patient during his P resentation, which was not trigger ed by
initial presentation to the emergency department. Several interesting findings can be seen in these initial radiographs. any trauma / inj ury. This Patie nt had a

First, we note the significant amount of heterotopic ossification in the left hip (Brooker stage 3). This is depicted by HA

the red arrow and we note the formation of bony islands originating from the proximal femur and pelvis reducing the MoM T that was p erformed 16 years
space between opposing bone surfaces to <1 cm. Secondly and most obviously is the head-stem dissociation between g0 for osteoarthritis. He had had a
the trunnion of the Exeter v40 stem and the large metal head of the MITCH TRH system. Finally, we note evidence of  gccessful outcome until now and denied

loosening of the femoral stem; however, this is better appreciated in Figure 2.

materials trialled to reduce the risk of implant wear and
instability. Materials including stainless steel, titanium alloys,
zirconia, cobalt chrome alloys, ultra high molecular weight
polyethylene have been utilized with configurations such a
metal-on-metal (MoM), metal-on-polyethylene (MoP),
ceramic-on-polyethylene (CoPE), ceramic-on-ceramic (CoC)
ceramic-on-metal (CoM) being possible [S].

The MoM configuration had high hopes of resolving some of
the issues associated with THA including polythene wear while
providing greater joint range of motion and stability with large
diameterheads [6].

Unfortunately, significant serious complications were noted
with these configurations including metallosis, trunnionosis,
metal ion toxicity and pseudotumor formation. Some studies
reported failure rates of up to 30%at 7 years [ 7].

The MITCH TRH modular system was a popular system for
THA and was utilized worldwide between 2006 and 2011.
Unfortunately, there were early reports of failure and thus the
system was recalled discontinued in 2012. Trunnion failure,
head-neck dissociation, and fretting were seen, especially in the
Accolade I TMZF uncemented stems when used in
combination with the MITCH TRH modularhead [8].

From our review of the literature, there has not yet been a
reported failure of the popular Exeter V40 cemented femoral

any post-operative complications after the

procedure. The MITCH TRH Modular
head with an Exeter V40 cemented stem was used and the
operation performed by an experienced consultant orthopedic
surgeon.

The patient’s medical history includes atrial fibrillation,
coronary stenting, high BMI (36 kg/m2) hypertension,
hypercholesterolemia, and bilateral total knee replacements.
The patient is a non-smoker with occasional alcohol intake and
mobilizesindependently without walking aids at baseline.

Clinical examination at the presentation revealed a shortened
limb on the left side held in the neutral position. The patient was
unable to straight leg raise due to pain and had a normal
neurological and vascular examination. No visible signs of
injury or trauma were present, and a systems examination was
normal.

The patient was admitted under the care of the orthopedic
team, and investigations, including X-rays, MARS scan,
laboratory tests (Full blood count, renal profile, C-reactive
protein, coagulation profile, metal ion levels), and
electrocardiogram, were ordered. X-rays (Figs. 1 and 2)
revealed head-stem dissociation in a MoM hip configuration.
Blood investigations were within normal levels and without any
evidence of infection. Of note, metal ion levels are still in
process. A MARS scan was conducted which revealed a
subfascial 7cm x 7 cm x 10 cm collection posterior to the THA
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Figure 2: Pre-operative lateral left hip. This is the first lateral X-ray performed for this
patient during his initial presentation to the emergency department. It was taken at the
same time as Fig. 1. This X-ray provides an alternative view of the head/stem
dissociation and also displays the extent of the femoral stem and better shows evidence
of femoral stem loosening . The red arrow points to an area of thin (approx. 1 mm)
periprosthetic lucency at the implant-cement interface and the green arrows point to
areas of lucency (approx. 2 mm) at the cement-bone interface. Both of these findings,
in this clinical scenario, are indicative of loosening. This was confirmed
intraoperatively during femoral stem extraction.

(Fig.3.)

This case was discussed at the orthopedic department trauma
MDT and a revision hip arthroplasty surgeon took lead on the
case. Initially, a full revision of all components was planned in a
one-stage fashion, however, the extent of metallosis noted
intraoperatively prompted a change in plan to a 2-stage style
revision with early implantation of final components on the
condition of negative culture swabs from the affected hip.

Surgical technique

The operation was carried under general anesthetic due to
difficulty in spinal anesthesia. The patient was placed laterally
on the operating table with front and back supports and given 1
g IV tranexamic acid and 1.5 g IV cefuroxime before skin
incision. Skin preparation and draping were done in the
standard fashion and a posterior approach was used to expose
the hip joint. Extensive metallosis was noted covering muscle
and fascial tissue (Fig. 4) which was carefully debrided during
the surgery. Examination of the stem revealed asymmetrical
wear patterns of the trunnion and oxidation of the neck and
body of the stem (Fig. S). All original components were

Figure 3: Pre-operative magnetic resonance image with metal artifact reduction
sequence. These are 2 images (top—axial, bottom coronal) taken from a metal
suppression magnetic resonance imaging scan done pre-operatively. Although
difficult to see due to artifact significant soft-tissue reaction and pseudotumor is
visible on both axial and coronal views. The red arrows depict a well-demarcated
pseudotumor adjacent to the proximal femur on both the axial and coronal
views. The green arrows point to metal debris (low signal intensity) within the
pseudotumor on both axial and coronal views.

explanted, and a non-articulating cement spacer was inserted
into the joint. Although no pus was noted in the joint, the
concern of infection remained, and multiple samples of tissue
and fluid were taken for culture and sensitivity throughout the
procedure.

The surgical wound was closed in layers in a standard fashion
with PDS sutures and skin clips.

Following a confirmation of negative tissue samples and
cultures swabs from the microbiologylaboratories, opinion was
sought from the infectious diseases team regarding 2nd stage
revision. Given that the patient had negative culture swabs and
pre-operative inflammatory markers were normal, decision was
made to proceed with early 2nd stage revision 1 week after the
Iststage procedure.

The same surgical incision was used to regain access to the hip
joint. The cement spacer was removed and the final
components (cemented Exeter v40 stem size 1 with SO mm
offset, 36 mm standard ceramic head, 58 mm Trident
Hemispherical Uncemented cup with 36 mm 10° eccentric
insert) were implanted (Fig. 6). The hip was stable in all ranges
of motion, and leg lengths were equal. The surgical wound was
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Figure 4: Intraoperative photograph during st stage revision. This image was taken during the first stage of the revision after
dissection through the subcutaneous tissue and fascia. The metallosis and soft-tissue reaction is clearly visible with the green
arrows pointing to the dark grey/black metallic debris deposited into the soft tissue and removed partially by the sterile gauze.

closed again in a similar fashion to the 1st stage procedure with
PDS sutures and skin clips.

Postoperatively the patient was mobilized on Day 1 and had a
short, uncomplicated stay in the hospital.

Discussion

Opver the last few decades, modular THA systems have gained
popularity and now are widely in as they allow the surgeon to

tailor the final components
based on the joint in question.
Advantages include improved
soft-tissue tensioning,
restoration of the femoral offset,
and more accurate restoration of
leg lengths. Despite the
advantages, there are also
downsides to the modular THA
systems being used today. In
addition to the known
complications of THA, modular
systems have an additional
complication of dissociation
between the modular
components [10].

Failure of components at the
head-neck junction occurs due
to fretting and corrosion which
in turn are affected by the
material combination,
implantation time, and flexural rigidity. Mixed alloy couples
display a higher incidence of corrosion and longer implantation
times allow for more fretting and corrosion to occur [11].
Multiple other factors that play a role in trunnion failure have
also been described including trunnion flexibility, trunnion
design, and trunnion surface finish [12]. In addition, a high
BMI which puts a greater load on the femoral head-trunnion
interface can to faster rates of corrosion and subsequent failure.

Figure S: Explanted components and visible trunnionosis and corrosion of femoral stem. This image shows all original components that were explanted

during the Ist stage revision. The extent of the corrosion on the stem as well as wear of the trunnion is clearly visible in this image. The metal head and

acetabular cup are included for completeness however signs of obvious wear are not clearly visible in these images.
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Figure 6: Inmediate post-operative X-ray after 2nd stage revision. This image was taken in
the recovery area of the operating theatre right after the 2nd stage revision. Visible in this X-
ray are the new components; the cemented Exeter V40 femoral stem, the ceramic head, and

the Trident Hemispherical Uncemented cup.

Male gender and age over 65 are also potential risk factors,
however, the reason for thisisunknown [8].

The THA may fail for reasons other than trunnionosis; however,
MoM articulations were seen to have catastrophic failures. MoM
hips generate metal debris over time and these particles can cause
a host of adverse reactions. These reactions are collectively
known as adverse reaction of metal debris and include aseptic
lymphocyte-dominant vasculitis-associated lesions,
pseudotumors, metallosis, and immunotoxicity [ 13].

Interestingly in a retrieval study conducted by Lanting et al.
MoM hips were found to have a S times higher amount of
material loss from the trunnion, compared to MoP hips
independent of the head diameter [ 12]. Asaresult, it is likely that
the bearing surface (MoM) contributed to the trunnionosis in
the case presented in thisarticle.

Classically, using large-diameter heads was thought to improve
the stability of the prosthesis, however, in the context of MoM
articulations, using large-diameter heads led to increased wear
rates and eventual failure. Elkins et al. investigated the
relationship between head size and stability as well as wear of the
trunnion in MoM hips. They presented their findings at
American Academy of Orthopedic Surgeons conference in 2013
and concluded that although stability was improved with larger
diameter heads, the rate of trunnion wear was significantly
increased. The patientin this case report also had alarge diameter
femoral head implanted in his index procedure which likely
contributed to the eventual failure of his prosthesis [ 14].

Despite the volume of research performed on THA failures,
the exact cause of trunnionosis remains unclear. In addition
to MoM articulation, taper design and material have been
suggested as causes of trunnionosis.

Although the incidence of metallosis and trunnionosis in
MoM articulations is well published in the literature, there
has been no evidence to suggest that the V40 taper design or
the Exeter stem used in this case resultin increased metalions
levels or increased rates of trunnionosis. Therefore, the
finding of corrosion, trunnion fretting and significant
metallosis in this case is unusual and represents an interesting
casefinding [15].

Conclusion

Stem fractures in the Exeter V40, despite being exceedingly
rare, have been well documented. However, this case
represents the firstincidence ofhead-stem dissociation of the
Exeter V40 stem reported in the literature. Although
previous stems, particularly the Accolade I, have been
reported to have trunnion failure with resultant head-stem
dissociation, the Exeter v40 stem is not known to have this
particular complication.

The patient in this case had a number of risk factors for
trunnionosis and head-stem dissociation including high BMI,
MoM implant, age over 65, and male gender. However, despite
these risk factors, this remains an extremely rare and unusual
complication.

As a result, we believed publication of this case report would
allow guidance to surgeons on the management of patients with
this complication. This case sheds light on how trunnionosis
presents clinically. The intraoperative images provided serve as a
valuable resource, aiding surgeons in gaining insight and
familiarity with potential scenarios they may face during the
surgical treatment of similar patients.

Clinical Message

This article details a previously undocumented complication of the
very popular Exeter v40 cemented femoral stem. Although this stem
has been in use for over 20 years, there have been no documented
head-stem dissociations with this stem in that time period. As a
result, this case report provides readers with a novel complication in
this femoral stem and gives insight into the successful management
ofthis exceeding rareissue.
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