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» Case Report

Metal head fatigue fracture and coin like metal corpora libera in two cases.
Is the reason -3 size head usage?

Iki Olguda Metal Bas Yorgunluk Kirigi ve para benzeri metal serbest cisim:
neden -3 Bas Kullanimi mi?
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Abstract

We report a very rare and extraordinary complication, metal head fatique fracture at the site of the socket tip deep border
and coin like metal corpora libera in two cases with metal on metal total hip prosthesis. Catastrophic wear at the site of the
deep border of the collum socket and coin like loose body originating from the crom-cobalt head resulted with metallosis,
osteolysis and failure. The outcomes of the revision operations were satisfactory and the patients returned to their daily
activity without discomfort in their hip. Headwear is a well-known result of the metal on metal articulation and may present
with instability, metallosis, pain and mechanical symptoms.These incidents might be important to investigate for tribological
performance of hip implants in biotribology science. We believe -3 sized metal head usage might be the reason of this
catastrophic complication their usage should be avoided in metal on metal artroplasties.
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Oz

Metal Uzeri metal kalca protezi uygulamalarinda cok nadir ve sira disi bir komplikasyon olan protez bas yuvasinin ucunda
olusan yorgunluk kingini sunmaktayiz. Basin boyun yuvasinin derin ucundaki katastrofik asinmasi ve burada olusan para
benzeri serbest metal par¢a metallozis, osteoliz ve yetmezlige neden olmustur. Revizyon ameliyati sonuglari tatminkar olmusg
ve hastalar sorunsuzca giinlik aktivitelerine donmduslerdir. Metal tzeri metal eklemlesmelerde basin asinmasi iyi bilinen bir
sonuctur ve instabilite, metallozis, agri ve mekanik semptomlarla ortaya ¢ikabilir. Bu gibi vakalar biotribolojik olarak kalca
implantlarinin tribolojik performanslarinin arastirilmasi icin dnemli olabilir. Bu katastrofik komplikasyonun nedeninin -3
metal bas kullanimi olduguna ve metal lGzeri metal protezlerde kullaniimamasi gerektigine inaniyoruz.
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Introduction

There are numerous reports about the femoral component
fractures occurred across the neck or in the stem portion of
the implant after total hip arthroplasty (THA) [1]. Also there
are many statements of ceramic head fractures in modular
implants with ceramic heads [1]. This is the first report of a
modular metal head fracture at the site of the socket tip deep
border and coin like metal corpora libera due to catastrophic
wear. The presentation of an unusual catastrophic wear with
the head dissociation at the deep border of the flute of the
head, in which the neck of the prosthesis is plugged in two
Metal on Metal (MoM) arthroplasties is discussed. Publishing
permission and informed consent forms were obtained from

both patients.
Case 1

In July 2014, a 48-year-old female patient referred to hospi-
tal owing to concerns about increased hip pain and active hip
motion limitation, after a total hip arthroplasty implantation
five years previously. She declared that the initial results and
function of the operation were satisfactory for four years. A
progressive hip pain increasing with weight bearing and limp-
ing had initiated 10 months before the reference and four
months later increasing groin pain and hip active motion limi-

tation aroused.

The patient was an active teacher. She weighed 56 kg and was
167 cm tall. Neurovascular system examination was normal.
She had a positive trendelenburg sign and antalgic gait. Al-
though her active flexion was limited to 80° with 0° of rota-
tion, passive ROM was unrestricted but painful at the end of
the range with the exception of external rotation. External
rotation was limited to 5°. Approximately 1 cm lower limb dis-
crepancy was determined. A result of complete blood count
and biochemistry was within normal range, except slightly
high white blood cells. Erythrocyte sedimentation rate was
32mm/h, whereas C-reactive protein level was 3,7 mg/dl. Se-
rum chromium, cobalt, and molybdenum levels were 0.77 ng/
mL, 0.24 pg/L and 1.20 pg/L, respectively. Preoperative radio-
graphs revealed an uncemented THA with the metal head to
be got thinner asymmetrically and deformed and an acetabu-
lar component with loosening and severe periprosthetic os-
teolysis. Periprosthetic osteolysis was also determined around

the proximal part of the femoral component. (Figure 1)
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Figure 1: Preoperative and postoperative radiographs of the Case |
revealing periprosthetic osteolysis and asymmetric thinning of the
metal femoral head, also metal corpora libera originating from the

metal head is lying adjacent to the lateral border of the head.

During the revision THA procedure significant metallosis and
both acetabular and proximal femoral osteolysis was detect-
ed. (Figure 2) Hypertrophic tissue containing metal debris was
removed, and synoviectomy was performed as complete as
possible. When we dislocated the hip joint we observed that
there was severe asymmetrical wearing of the metal head ex-
posing the deep border of the collum socket tip, and a coin
like loose body originating from the crom-cobalt head fits to
the deep borders of the flute of the head in which the neck of
the femoral prosthesis is plugged. The coin like loose body was
floating free adjacent to the head laterally as seen on the pre-
operative radiographs. (Figure 3) After removal of the metal
insert and the screws, the metal shell was easily removed from
the osteolytic acetabulum (Figure 2). Gross bone loss detected
in acetabulum. Although grossly stable, because of the sig-
nificant bone loss proximally around the femoral component
femoral bone-ingrowth was considered to be ineligible. After
the joint debrided and lavaged with a pulstatil lavage system
(Zimmer®, Warsaw, IN), the acetabular component was revised
to a 54 mm cemented constrained poliethylene liner (BIOM-
ET®, USA) after grafting with 150 cc allogreft and metal cage
implantation. Also, femoral component was revised to a mod-
uler, fully porous coated revision system with excellent distal
fixation (ARCOS, BIOMET®, USA) composed of a stem with 16
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mm diameter and 150 mm lenght and a proximal component
with 16 mm diameter and 70 mm lenght. A standard 36 mm
metal head was inserted. The functional and the radiological
results of the revision operation are satisfactory to date from
the point of both the patient and us. The patient returned to
her daily activity without discomfort in the hip.
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Figure 3: Asymmetrical wear of the metal head and the coin like free

fragment originating from the head.
Case 2

In May 2012, a 51-year-old male patient referred with progressive
intermittent groin pain. He had a history of THA due to osteoar-
throsis related to bilaterally Perthes disease twelve years ago. He
reported that the clinical results and function of the previous THA
were satisfactory until March 2011, when he noticed an indefinite
hip pain increasing during daily activity. He declared that the hip

pain progressed rapidly and localized to groin.

The patient weighed 87 kg and was 178 cm tall. His systemic
examination was normal. He had a positive trendelenburg
sign and antalgic gait. The ROM of the hip was unrestricted
but painful. Lower limb discrepancy was determined to be

1,5 cm. Results of complete blood count and biochemistry
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was within normal range. Erythrocyte sedimentation rate was
13mm/h, whereas C-reactive protein level was 2,6 mg/dl. Se-
rum chromium, cobalt, and molybdenum levels were 0.57 ng/
mL, 0.34 pg/L and 1.76 ug/L, respectively. Preoperative radio-
graphs revealed an uncemented THA with severe periopera-

tive osteolysis around the acetabuler component. (Figure 4)

Figure 4: Preoperative and postoperative radiographs of the Case Il

revealing periprosthetic osteolysis.

During the revision THA procedure significant metallosis and
peri-acetabular osteolysis was detected. Hypertrophic tissue
containing metal debris and the synovium were removed.
When we dislocated the hip joint we observed the dissocia-
tion of the metal head exposing the deep border of the col-
lum socket tip, and a coin like loose body originating from the
crom-cobalt head fits to the deep borders of the flute of the
head in which the neck of the femoral prosthesis is plugged.
The coin like loose body was residing in the deep space of the
flute of the metal head. (Figure 5). After the removal of the ac-
etabular component, joint debrided and lavaged, the femoral
head was revised to a 56 mm bipolar head (BIOMET®, USA).
The functional and the radiological results of the revision op-
eration are satisfactory to date from the point of both the pa-
tient and us. The patient returned to her daily activity without

discomfort in the hip.



Figure 5: Intraoperative view of the metallozis, the dissosiastion of the

metal head and the coin like free fragment originating from the head.
Discussion

Metal on metal bearings were introduced in hip arthroplasty
in order to overcome the problem of polyethylene wear and
relevant complications [2,3)], but total hip arthroplasty with
metal on metal (MoM) bearing is still being disussed [3,4].

A comprehensive investigation and evolution on the subject of
bearing surfaces including advancements in prosthesis wear prop-
erties is in progress. However, progressive wear of the components
resulting in the failure of the implants is still present. Headwear is a
well-known result of the MoM articulation and may present with
instability, metallozis, pain and mechanical symptoms [J5.

More than one million MoM arthroplasties were implanted
worldwide till now [2]. Recent reports have recommended
the discontinuance of MoM arthroplasties due to multiple
side effects and complications [6]. Cobalt and crom ion lev-
els increases three to five times in MoM arthroplasties [2,6].
Patients can develop local reactions to the metal ions leading
pain, aseptic loosening, periprosthetic osteolysis and metal
hypersensitivity [3,7]. A large number of adverse local tissue
reactions associated with the metal debris generated from the
bearing area or tapered junctions have been demonstrated
[2,3,6]. Pseudotumors, aseptic lymphocyte-dominated vascu-
litis associated lesions (ALVAL) and squeaking are the miscel-
laneous concerns [2,3,6]. Nowadays there is no support for the
advantage of MoM arthroplasties in the literature [2].

There are many reports about the fracture of the femoral
components after total hip arthroplasty [1]. Also, there are nu-
merous reports about the femoral head fractures in modular
implants with ceramic heads [1]. Metal head fractures or disso-
ciations are very rare. There is only one case report about the
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fracture of the metal head in a non-modular femoral implant
through the weld, which is known to be the site of the metal
weakness, in the literature. But, to our knowledge there is no
report about the moduler head fracture due to catastrophic
wear at the site of the collum socket tip deep border. These
two cases are the first report on this subject. In both cases
thinner head structure between the articular surface and the
collum socket tip deep border associated with the implanta-
tion of -3 sized head and high activity level of the patients may
be the probable cause of the head dissociation.

Conclusion

In conclusion, these two cases illustrate a very rare and ex-
traordinary complication of MoM arthroplasties as catastroph-
ic wear at the site of the deep border of the collum socket and
coin like loose body originating from the crom-cobalt head re-
sulted with metallosis, osteolysis and failure and call attention
to the possible head fracture risk of -3 head size use.
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