Available online at www.sciencedirect.com
SCIENCE @DlREcT'

The Foot 14 (20043 204-206

([ he

www elsevierhzalth.comijournal sfoot

Early results of ceramic/ceramic fist metatarsophalangeal
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Abstraet

We sel oul to evaluate the early outcome of ceramic on ceramic (MOJE) prosthesis in the reeatment of hallux rigidus. Between March 2000
and November 2003, 13 patients (14 implants), were treated using the ceramic/ceramic prosthiesis. These patients have been followed for
an average of 24.46 months. The American Orthopaedic Fool Association scoring system (AOFAS) was used to assess the patients before
and after surgery. The average AOFAS score significantly increased from 43.07 pre-operatively to 95.28 post-operatively (2 = 8.0001). At
6 monifis, 127 patients had no pain. The total range of dorsifiexion and plantarflexion improved to greater than 757 in 10 patients. Audible
squeaking of the prosthesis, which improved between 3 and 6 months, was noted in 12 palients.

The earky results are encouraging with good funchonal cutcome. Long-term {olow-up s required to assess the durabihity of the ce-

ramic/caramic press fit prosthests.
© 2004 Elsevier Lid. All righig reserved.
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1. Intreduction

Hallux rigidus iz characterised by pan and hmitation
of movement al the first metatarsophalangeal joint. This
restriction particularly affects dorsiflexion [1.25. Arthro-
plasty of the first metatarsophalangeal joint, aims to elim-
inate pain and improve the range of movement at the
first metatarsophalangeal joint. Various materials have been
used in first meratarsophalangeal joint replacement, exam-
ples of which include silicone-, silastic- and titanium-based
prostheses.

Recently, ceramic-based prostheses have been infro-
duced. A screw fit ceramic prosthesis was withdrawn, due
to reports of early loosening and breaking of the screw
fit components [3]. A press fit version was introduced in
December 1999, We set out to evaluate the early ontcome of
ceramic/ceramic press fit prosthesis in patients with haflux
rigidns.
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2. Patients and methods

Between March 2000 and November 2GG3, 13 patienis (14
prostheses) had arthroplasty ol the first metalarsophalangesl
joint, using the ceramic on ceranic (MGJIE) prosthesis. There
were gight famale and five male patients. The mean age of the
paticnts was 49.79 vears {range 29-63). The indication for
surgery was severe pain not responding to conservative mea-
sures. A hallux metatarsophalangeal-interphalangeal scor-
ing scale, by the American Orthopaedic Foot Association
was used to assess the patients, before and after surgery.
This scoring scale has a total of 100 points. The scale con-
sists of three main categories: pain, function and alignment.
Forty points is the maximum score for a patient with no
pain.

Patients with severe pain score zero. The function category
has objective and subjective components, Forty-five points
is the maximum score for a patient who has ne limitation of
aclivity, no restriction of foot wear and a dorsiflexion-plantar
flexion range of greater than 75°. Within this category, a
patient with a dorsiflexion-plantar flexion range of less than
30° scores zero. Five points s given to a patient with a
range of movement between 307 and 74°. A patient with
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a range of movement greater than 75°, scores 10 points. A
patient with normal hallux alignment, has a maximum score
of 15.

Patients who had secondary osteoarthritis of the first MTP
joint, were excluded. Informed consent was obtained from all
the patients prior to surgery. At follow-up, in addition to us-
ing the hallux metatarsophalangeal scoring scale, record was
made of complications related to surgery. Patients were also
encouraged to state subjectively, their level of satisfaction
with the treatment they received. The Student’s paired /-test
was used to assess the statistical significance of the results
obtained.

3. Operative technique

A dorsomedial skin incision is made over the first metatar-
sophalangeal joint. The capsule of the joint is divided longitu-
dinally. Four millimetre resections of the first metatarsal and
the proximal phalanx are made. Mobility of the first MTP
joint is assessed and soft tissue released as necessary to facil-
itate movement at the joint (70° of dorsiflexion is acceptable).
The implant is sized using the provided trial prosthesis. A 1.5-
mm k-wire is drilled into the cut end of the proximal phalanx
at 90° to the cut surface. A 6.5-mm cannulated drill bit is
then used to make an impress‘im for the prosthesis fo fit in.
The prosthesis is then fitted, using a polytetraflouro-ethylene

(a)

b)
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(PTFE) impactor. The process is repeated in the cut end of the
first metatarsal, The capsule and the wound are then closed
[4]. (Fig. 1)

4, Results

The average follow-up period was [2 months (11-14
months). At 3 months follow-up, nine patients were pain
free. This improved to 12 out of 13 patients at 6 months
after surgery. Before surgery, all 13 patients using the hallux
metatarsophalangeal scoring scale, had severe pain, scoring
zero. Post-operatively this improved to a mean of 38.6, out of
amaximum score of 40. This was statistically significant (P =
0.0001). Five of the patients had a dorsiflexion-plantarfiexion
range of less than 30°, before surgery. The other eight pa-
tients had a range of movement between 30 and 74°. Follow-
ing surgery, 11 patients had an improvement in their range of
movement, to greater than 75°. The range of movement mean
score improved from 3.21 before surgery to 8.57 after surgery
(P =10.001). This improvement was statistically significant.

Ten of the patients subjectively described the outcome
of the procedure as excellent, whilst two patients described
it as satisfactory. One patient developed subluxation of the
prosthesis at six weeks. At revision, the prosthesis was noted
to be loose and a distraction arthrodesis was carried out. Prior
to surgery, none of the eight female patients was able to wear

Fig. 1. (aand b) A radiograph showing a patient with hallux rigidus, before and 1 year after ceramic/ceramic first MTT joint replacement.
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fashionable (high heeled) shoes. However, seven of ihe eight
femnale patents were to do so after surgery.

One patient develepad superficial wound infection, which
was treated successfully. Twelve patients experienced audi-
ble squeaking, which improved after six months. The over-
all AOFAS score for the patients statistically improved from
43.07 before surgery to 95.28 atter surgery {£ = (.0001).

5. Discussien

Surgical management of hatlux rigidus includes excision
of osteopyhtes, excision arthroplasty, arthrodesis and recently
replacement of the first metatarsophalangeal joint. Exeision
arthroplasties results in shortening of the haliox. There is
also the potential for recurrence of esieophytes when excised.
Arihroplasty of the first metatarsophalapgeal jolmt aims 10
eliminate pain and {mprove range of movement at the first
MTP joint [1{,11]. In addition it also prevents shortening of
the hallux [3].

Various prosthetic materials, such as silicone and titanium
have been used in arthroplasty of the first MTP joint. Al-
though there has been some success with the use of these
materjals, there has also been some shortcomings relating to
biecompatibility. Rahman and Fagg (3] reported cases of sili-
cone granulomatesis and recommended silicone-based pros-
thesis be abandoned. There has also been a report of inguinal
tymphadenopathy secondary to siflex implant [6]. Shankar
[71 also reported increasing pain at the first metatarsopha-
langeal joint as well fragmentation of siiastic-gingle stem
imptants. Recently, ceramic-bascd prostheses, have been in-
roduced. Following the withdrawal of a screw fit ceramic
prosthesis due to loosening of #ts components, a press fit
version was infroduced. The ceramic/veramic press fit pros-
thesis is designed to simplify surgical technique and pre-
vent metallosis resulting from loosening of the titanium
screws. There is evidence that snggests ceramic materials
have good biomechanical and biocompatibility properties
[12]. The wear rate and particle formation is less than other
materals,

The early clinical outcome, using this press fit ce-
ramic/ceramie prosthesis, appear encouraging. Majority of
the patients {77%) subjectively described the outcome of

surgery as excellent. There was also a sipnificant improve-
ment in our objective assessment of clinical performance
of the prosthesis (AOFAS score of 95.2), afier surgery.
Although 12 parients initially noticed squeaking of their
prosihesis, they noted this disappeared 6 months foliowing
surgery. Although onr experience with this prosthesis is en-
couraging, long-term follow-up of these implants is required
w evaluate their durability in the management of hallux
rigidus,
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