
INTRODUCTION

Hallux rigidus, coined by Cotterill, is a well known disease
process that affects many Americans.1,2 Most common
symptoms include pain and progressive limitation of daily and
recreational activities. Many patients remain very active well
into their late 70s and 80s. It has been the authors’
experience that patients want to be able to return to activity
quickly with little limitations and the hemi implant has been
a good treatment option for this type of patient.

Hallux rigidus is a common manifestation of
osteoarthritis in the foot and has many purported etiologies
from trauma to biomechanical deformities such as pes
planovalgus and forefoot varus.1-3 Metatarsus primus elevatus
(MPE) has been reported as a cause, although research by
Coughlin and Shumas2 has stated that MPE is a secondary
finding correlating with severity of disease as does the
intermetatarsal angle increases with hallux abducto valgus.
Despite the lack of a clear consensus on what causes hallux
rigidus, many surgeons agree that if conservative care
including physical therapy, change/limitation in activity level
or functional foot orthoses with accommodations fails, the
next step is surgical.

Metallic hemi-arthroplasty has been reported for well
over 50 years.4 and there is much debate as to whether a
patient benefits from a modified Keller procedure with
metallic replacement of the base of the proximal phalanx.5

Many surgeons opt for the gold standard metatarso-
phalangeal joint (MTPJ) arthrodesis, with its time tested
successful results in both active and sedentary people. Some
physicians feel that the arthrodesis will cause undue stress
and increase demand in the proximal joints of the foot,
which would subsequently age the patient. However, there
are other surgical options including isolated cheilectomy,
decompression metatarsal osteotomies, total joint
arthroplasty, hemi joint arthroplasty, and interpositional
joint arthroplasty, all of which have had varied outcomes
throughout the literature.1-3,5-7

It is the authors’ experience that when offered a fusion
of the first MTPJ, some patients are wary or not accepting
of such a concept or so active that they will not be
compliant with the postoperative course for a first MTPJ
arthrodesis. The purpose of this study was to determine
patient outcomes with metallic hemiarthroplasty of the
first MTPJ.

MATERIALS AND METHODS

After Institutional Review Board (IRB) approval, a review
of the primary surgeon’s (GC) practice was surveyed for all
consecutive patients that underwent a metallic hemi-
arthroplasty of the great toe since 2000. The survey was
based on the ICD-9 code associated with hallux rigidus and
CPT codes for hemi-arthroplasty of the MTPJ. Our
inclusion criteria were patients who 1) underwent a metallic
great toe hemi-arthroplasty with or without concomitant
surgery including decompression osteotomy within the past
9 years by the primary surgeon, 2) signed an IRB consent
form, and 3) would be available for follow-up, preferably in
the clinic. A total of 68 great toe arthroplasties (GTA) were
performed on 58 patients. Two patients had no forwarding
address or phone number, and 3 elected to not participate in
the study. The 53 patients who were available for evaluation
were included in the present analyses.

The average age was 60.1 years (range 45-81 years) and
58.8% were female. Fifteen of the patients had previous
surgery including 2 patients that underwent an arthrodesis
of the first MTPJ. Four patients had previous cheilectomy,
while 8 had previous bunionectomies. Four had Keller
arthroplasties of the first MTPJ while 1 patient had a
resurfacing of the MTPJ with human dermal allograft
(Wright Medical).8 The average follow up time was 29
months (range 1.5–60 months).

Fifty-three percent of the patients had concomitant
surgery with 56% of those being a decompression
osteotomy; and 77% of patients had osteophytes on both
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sides of the MTPJ. An average of 76% of the cartilage was
eroded on the proximal phalanx while 78% of the
metatarsal head was damaged. Fifty-two percent of the
patients had a BioPro implant and 48% had the OsteoMed
placed. The majority utilized a size medium (41.5%),
followed by a size large (26.2%).

Preoperative, intraoperative, and early postoperative
data were extracted from patients’ medical charts. As this
was an outcomes analysis, the patients were assessed with
four tools to assemble a well-rounded assessment of the
patients’ results and satisfaction with the procedure. We
utilized the Short Form 12, version 2 Health Assessment
to measure the patients’ overall physical and mental health
after the procedure. We utilized a subjective patient
questionnaire to assess satisfaction with surgery and
activity level post surgery. The AAOS Foot and Ankle
Questionnaire9 was utilized to focus on any disability, pain,
weakness, and trouble with shoe gear. The Hallux
Metatarsal-Interphalangeal Scale (HMI), based on 100
point system, was utilized to measure pain, function, and
alignment.9 A perfect score of 100 indicated no pain, no
activity limitations, return to fashionable shoe gear, normal
MTPJ motion (75 degrees or more), normal
interphalangeal plantar flexion (IP), MTP-IP stable, no
callus related to MTPJ-IP complex, and good alignment.

The surgeon utilized two different metallic hemi-
arthroplasty devices. One made by BioPro (Port Huron,
MI) and the other by OsteoMed (Addison, TX). The
devices are both made of an alloy of cobalt and chrome.
They are press fit devices with BioPro offering a porous
coated and nonporous stem. The BioPro stem is diamond
shaped where the OsteoMed device is flat. BioPro has a
circular design where OsteoMed offers a flattened plantar
surface, kidney shaped with concavity to mimic the
phalangeal anatomy. Both implants allow for minimal bone
resection in placement. All surgeries were performed
with an ankle tourniquet at 250 mm Hg inflated for average
time of 48 minutes and 97% had a pain relieving pump filled
with 125 ml of 0.25% bupivicaine at 1ml/hour, placed
intraoperatively with the catheter placed superficial to the
joint capsule.

The patients were weight bearing as tolerated in a
postoperative shoe and had the catheter removed at post-
operative day three. The patients began range of motion
exercises at the time of wound closure. If a patient could
not perform or had limited range of motion, a dynamic
splint was prescribed per the surgeon’s discretion. All
statistical analyses were conducted using SPSS (Version
13.0 for Windows, SPSS, Chicago, IL). We analyzed the
data for frequencies and means.

RESULTS

The mean increase in total range of motion was 29.3
degrees (P < 0.01). Mean ± SD subjective pain score as
obtained by the patient questionnaire decreased from
6.7 ± 2.6 preoperatively to 2.5 ± 2.8 postoperatively
(P < 0.01) on a 10-point scale. A total of 77% of the
patients were satisfied with the procedure. When asked to
rate the function of their great toe prior to the surgery the
mean ± SD answer was 4.7 ± 2.53 and improved to a mean
± SD of 7.99 ± 2.31 on a 10-point scale.

There were 79.2 % of the patients who stated that they
were active in sports and recreational activities and the
average time to return to the patient’s normal activity was
2.42 months; and 80% of the patients stated that they
would have the surgery again. However, 33% of our
patients did have postoperative stiffness, which required
steroid injection with manipulation of scar tissue and 2
of 53 of the patients had the implants removed. Of the
two patients who had them removed one went on to
arthrodesis and the other to Keller arthroplasty.

DISCUSSION

A surgeon has many options when it comes to treating
hallux rigidus. The decision as to which procedure to
choose is made by judgment, literature review, experience,
and patient satisfaction. Much has been written in the
literature of the outcomes and failures of first MTPJ
implant devices starting with the medical grade
constrained silicone devices that could fatigue at the
hinge or cause an inflammatory reaction in the patient,
necessitating removal and making conversion to
arthrodesis difficult.3,4, 7,10

Figure 1. Postoperative scores.
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As medical technology has advanced, so too has MTPJ
implant arthroplasty although not as well received or well
documented as large joint arthroplasty. The advent of
metallic grommets for newly formulated constrained
silicone devices made them more acceptable to use with
much success. The metallic metatarsal head resurfacing
system11 is relatively new to the marketplace although the
technology has been used in large joints with good results
for many years. Many insurance companies have chosen
not to cover the metatarsal resurfacing device as a
treatment for hallux rigidus.

Hasselman reported a 20 month follow up of the
first metatarsal metallic resurfacing system with mean post-
operative AOFAS scores of 82.11 A criticism of the device
is that unlike the large joint counter parts, the ground
reactive forces do not cause impaction of the implant.
There is a possibility that long term; these implants
mobilize in vivo, secondary to loosening due to the shear
forces placed on the first ray from ground reactive forces.
Metallic phalangeal hemiarthroplasty devices have been on
the market for well over 40 years with varying reports of
success. Townley and Taranow who in 1994 reported on
279 cases, with 30% having greater than 10 years of follow
up had 95% good to excellent clinical results with metallic
phalangeal resurfacing. Roukis et al in 2002 prospectively
compared a periarticular osteotomy to metallic hemi-
arthroplasty in 16 patients with 1 year follow up, both
groups doing equally well.12

Our cohort had improved great toe function from
their preoperative state and averaged a 75% return to
sports and recreational activities. The average HMI score
was 85 out of 100 which we interpret as successful. Using
the Short Form 12 scoring system we determined that our
patient’s mental and physical health was at the same level
as an average person not affected by health problems
(score of 50). The physical component of health that is a
subjective assessment of patient’s general health, activities
of daily living and any physical problems they may have as
a result of their health scored a mean of 49 and the
mental component of health that measures pain and
limitations in daily activity based on emotional health and
socialization, scored a mean of 55. The AAOS foot and
ankle questionnaire had a mean of 84.5 in our population.
This leads us to believe that our average patient has
minimal complaints in regard to their activity level, shoe
gear options, ambulation, and pain levels.

A total of 56% of our patient population had such
significant deformity that the decision was made to perform
decompression osteotomy13 along with the metallic hemi-
arthroplasty. We will infer that part of our success with the
procedure was due in part to the combination of procedures.

A follow up study exploring this possibility is to follow.
Our cohort of patients report return to activities that

include fitness walking, running, swimming, cycling,
Pilates, golf, softball, aerobics, yoga, tennis, gardening,
cross-fit, surfing, and weight lifting. The average time to
normal activity was 2.42 months as compared with the
standard 8-12 weeks nonweight bearing for first MTPJ
arthrodesis. We believe that the quick return to activity
dramatically increased the patient’s quality of life as seen by
the subjective responses.

The major postoperative problem was postoperative
stiffness, which affected 33% of our patient population. A
standard dorsal linear approach, comparable to the
standard dorsal approach for hallux abducto valgus was
used with extension of the standard hallux abducto
valugus capsular dissection to gain access to the base of
the proximal phalanx. The metallic hemiphalangeal
implants used in this study were both lower in profile than
older models requiring minimal bone resection, we
postulate that the extended capsular dissection required to
resect the base of the proximal phalanx led one-third
of our patients in the cohort to be more stiff than the rest.
These patients underwent steroid injections and
manipulation, physical therapy, and dynamic splint as was
deemed necessary by the surgeon. They resolved the
stiffness uneventfully with an average of 2 steroid
injections about the first MTPJ.

The complications, (2 of 53 or 3.7%), consisted of
conversion to a Keller arthroplasty for a patient whose
implant was in suboptimal alignment and impinging the
patient’s range of motion and conversion to an arthrodesis
for intolerance of the implant and chronic pain in the first
MTPJ. There were no infectious complications requiring
intervention. No sub second metatarsal overload syndromes
were diagnosed postoperatively. A total of 79% of patients
said they would have the surgery again. The lack of a
complete preoperative data set, owing to the nature of
retrospective analysis, to compare to the outcomes weakens
the validity of our study as well as the inclusion of the
patients who underwent a decompression osteotomy which
will be addressed in a subsequent study.

CONCLUSION

The treatment of hallux rigidus has many options; we offer
the reader a look at a retrospective case series of one surgeon’s
practice model. The first MTPJ metallic hemiphalangeal
arthroplasty is a viable option for treatment of hallux rigidus.
The minimal bone resection 2-4 mm allows for easy
conversion to an arthrodesis or Keller arthroplasty if the
implant loosens or the patient does not tolerate the device. As
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has been seen in our data set in which 14 patients had previ-
ous surgery to the first MTPJ, the metallic hemiarthroplasty
can be used successfully as a salvage procedure in failed
arthrodesis, cheilectomy, decompression osteotomies and in-
terpositional arthroplasty. In our patient cohort, preoperative
consultations always include arthrodesis as an option.
Although the arguments for arthrodesis include a permanent

correction of deformity and long term success in the
literature,3,5,14 one must consider the patient and their
expectations. The metallic hemiphalangeal first MPTJ
arthroplasty is a viable option for treating patients with
hallux limitus that want to restore motion, decrease pain and
return to activity quickly.

Table 1

MEANS OF PAIN AND TOTAL ROM (PRE-OP AND POST-OP)

PAIRED PAIRED
DIFFERENCES DIFFERENCES

N PRE-OP POST-OP (PRE-OP–POST-OP) (PRE-OP–POST-OP)
MEANS MEAN (SD) MEAN (SD) MEAN (SD) P
Overall
Pain 52 6.7 (2.6) 2.5 (2.8) 4.1 (4.2) 0.000*
Total ROM 104 16.1 (11.4) 45.3 (15.0) -29.3 (15.6) 0.000*

9 weeks
Pain 3 4.7 (4.0) 1.3 (0.68) 3.3 (4.6) 0.338
Total ROM 40 16.1 (11.6) 46.8 (14.1) -30.7 (15.9) 0.000*

6 months
Pain 5 8.0 (0.0) 2.6 (2.4) 5.4 (2.4) 0.007*
Total ROM 22 13.2 (10.2) 46.1 (16.6) -33.0 (18.7) 0.000*

1 year
Pain 14 7.4 (2.5) 1.4 (1.8) 6.0 (2.5) 0.000*
Total ROM 20 16.5 (12.6) 43.4 (16.9) -26.9 (15.1) 0.000*

2 years
Pain 10 6.2 (2.7) 3.2 (3.7) 3.0 (5.3) 0.109
Total ROM 9 16.1 (10.5) 43.0 (7.6) -26.9 (10.2) 0.000*

3 years
Pain 12 5.4 (2.1) 3.7 (3.0) 1.8 (4.2) 0.181
Total ROM 7 20.0 (15.0) 44.6 (17.3) -24.6 (10.7) 0.001*

4 years
Pain 5 9.0 (1.2) 2.2 (3.3) 6.8 (3.2) 0.009*
Total ROM 5 19.0 (8.2) 40.6 (18.8) -21.6 (16.7) 0.045*

5 years
Pain 3 5.3 (4.6) 2.3 (2.5) 3.0 (7.0) 0.535
Total ROM 1 - -

* Significant values.

Table 2
9 WEEKS 6 MO 12 MO 24 MO 36 MO 48 MO 60 MO

HMI scale 91.7 89 91.83 75.13 80 95 71

AAOS score 89.3 83.8 83 81.1 81.9 81.6 90.8

SF12 PCS 46.6 57.1 51 45.2 45.1 41 55.7

SF12 MCS 57.6 56.7 54 59.1 52.5 58.5 43.6
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