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Surgical Management of Advanced
Degenerative Arthritis of

Temporomandibular Joint With Metal
Fossa-Eminence Hemijoint Replacement

Prosthesis: An 8-Year Retrospective
Pilot Study

Jinkyu Park, DDS, PhD,* Eugene E. Keller, DDS, MSD,†

and Kevin I. Reid, DMD, MS,‡

Purpose: The purpose of this study was 2-fold: to evaluate the surgical outcome and surgical morbidity
of the temporomandibular joint (TMJ) metal fossa-eminence hemijoint prosthesis replacement, im-
planted in patients with degenerative arthritis, and to establish whether future, more rigorous clinical
trial assessment of the hemijoint replacement is warranted.

Materials and Methods: Eighty-four patients (79 females and 5 males) involving 108 joints (60 unilateral,
24 bilateral) were operated on, and 112 joint metal fossa-eminence prostheses were placed. Information was
gathered from patient response questionnaires and clinicoradiographic medical chart review. Change in pain
intensity (preoperative versus current) was measured by 2 methods: 1) pain experience (1 to 6) and 2) pain
intensity (visual analog scale, 1 to 10). Chewing ability, jaw opening, and joint noise were evaluated (visual
analog scales, 1 to 10). Surgical morbidity and implant survival were documented.

Results: The average period from initial TMJ symptoms to metal fossa-eminence implant surgery was
12.3 years. The average number of previous TMJ surgeries was 1.9. Pain was reduced 56% and 61.2% by
2 methods. Chewing ability, jaw opening, and joint noise were improved by 53.4%, 50.2%, and 64%,
respectively. Nine of 112 implants were explanted during the study period. Patient satisfaction for the
clinical outcome was 8.3 on a scale of 0 to 10.

Conclusion: The surgical placement of the Co-Cr-Mo metal fossa-eminence prosthesis (partial joint replace-
ment) provides significant focal preauricular pain relief and reduces TMJ dysfunction secondary to advanced
degenerative arthritis. The results of this case series supports further investigation of this form of surgical
management in a rigorously controlled prospective fashion.
© 2004 American Association of Oral and Maxillofacial Surgeons
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P
m
m
t
w
fi
t
v
t
d
a
r
t
i
a

*Visiting Clinician, Division of Oral and Maxillofacial Surgery,

ayo Clinic, Rochester, MN.

†Consultant and Chair, Division of Oral and Maxillofacial Sur-

ery, Department of General Surgery, and Professor, Mayo Medical

chool, Rochester, MN.

‡Consultant and Chair, Orofacial Pain, Department of Dental

pecialties, Consultant, Anesthesia Pain Center, and Assistant Pro-

essor, Mayo Medical School, Rochester, MN.

Address correspondence and reprint requests to Dr Keller: Mayo

edical Clinic, 200 First St SW, Rochester, MN 55905; e-mail:

eller.Eugene@mayo.edu

2004 American Association of Oral and Maxillofacial Surgeons

278-2391/04/6203-0013$30.00/0

oi:10.1016/j.joms.2003.08.016
320
ain in the focal preauricular region is the most com-
on complaint of patients presenting for surgical
anagement of advanced degenerative arthritis of the

emporomandibular joint (TMJ). Nonsurgical treatment
ith intraoral splints, physical therapy, behavior modi-
cation to reduce aggravating factors, medication, ar-
hrocentesis, and other treatment is accomplished with
arying success in this patient population.1 Although
hese nonsurgical treatments often provide efficient or
efinitive means of managing advanced degenerative
rthritis, they may fall short in providing consistent pain
elief and functional jaw improvement. Pain reduction is
he most important goal in improving the patient’s qual-
ty of life and returning him or her to normal daily
ctivity. Goals related to masticatory function are im-
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PARK, KELLER, AND REID 321
ortant but are less important than persistent, unre-
itting pain. Historically, surgical treatment of ad-

anced degenerative arthritis of the TMJ follows failed
onsurgical therapy, and likewise aggressive surgical
herapy (partial or total joint replacement) frequently
ollows more conservative surgical therapy (disc re-
air or autologous or alloplastic disc replacement).2-6

Autogenous graft materials such as cartilage, dermis,
ascia, or muscle are used by surgeons as a replacement
or the absent disc in patients with advanced degenera-
ive TMJ disease.7-12 These interpositional autogenous
raft materials reportedly act to eliminate bone-on-bone
ontact and allow the osseous structures (fossa, emi-
ence, and condyle) to heal and remodel according to
unctional demands. It is the authors’ opinion that
ong-term outcome of autogenous tissue disc replace-

ent has been highly variable and unpredictable.
here previous multiple TMJ operations have been

erformed, the record of autogenous (or allogenic)
isc reconstruction is consistently unsuccessful.13

his compromised record is due to numerous factors,
ncluding coexisting foreign body giant cell reaction,
xuberant scar tissue formation, persistence of cen-
ral nerve injury (neuropathic) pain, and compro-
ised blood supply to the surgical site. In addition,

hese interpositional autogenous soft tissue grafts and
oft allogenic materials do not survive the vigorous
oint mechanics; they are mechanically shredded and
ventually resorbed or metabolized by the body’s im-
une system.14

In the field of orthopedic surgery, there are numer-
us reports describing joint reconstruction prosthe-
es.15,16 Although those materials and designs are used
uccessfully in the hip or knee joint reconstruction,
hey cannot necessarily be applied to the TMJ because
he functional biomechanics and anatomy of the TMJ
re significantly different in multiple dimensions: 1)
ilateral translation as well as rotational motion,
hich produces unique loading mechanics; 2) load-

ng modulation by the natural dentition or replace-
ent dental prosthesis; 3) presence of a mobile dy-

amic disc; 4) limited anatomic space surrounded by
igh surgical risk anatomic structures; and 5) frequent
wake and sleep-related excessive joint loading
clenching, bruxing).

For partial joint reconstruction of advanced degen-
rative arthritis of the TMJ, various allogenic prosthe-
es have been reported. Generally, the allogenic TMJ
rostheses function as replacement for 1 of 3 struc-
ures: disc, fossa-eminence, or condyle. For replace-
ent of the disc, allogenic materials including various

ilicone products have been used with disappointing
utcome.17,18 All of the soft allogenic disc replace-
ents have major disadvantages and have been re-
oved from the market.14,17 The metal fossa-emi-

ence replacement that functions against a native g
ondyle has produced positive therapeutic gains for
atients with or without a residual disc.19-21 The au-
hors have used only the metal fossa eminence in
atients without a functional disc.19-21

At this time, the literature does not clearly establish
he surgical indications for a hemijoint versus a total
oint prosthesis for the treatment of advanced degen-
rative arthritis of various etiologies, especially in the
ultioperated patient. For total joint reconstruction,

he fossa-eminence and condyle are replaced in post-
raumatic, oncologic, or advanced degenerative ar-
hritis conditions. Although many designs and mate-
ials have been used, both the overall bulk in a limited
natomic site surrounded by vital structures and me-
hanical failure continue to limit success in this
eld.20,22-28 The partial joint replacement with the
etal fossa-eminence, rather than the total joint re-
lacement, became an attractive treatment option for
he authors for the severely compromised patient,
ho presented for treatment after failure of other

urgical procedures, especially in the multioperated
atients. The previous reported success of the Chris-
ensen metal fossa-eminence implant (Christensen
MJ Implant System; TMJ Implant Inc, Golden, CO)
nd the relatively minimal surgical intervention were
nitial reasons to embark on this surgical path.19,29-31

We initially speculated that a metal fossa-eminence
rosthesis can function against recontoured native
esidual condylar bone and chose to use a metal
ossa-eminence hemijoint prosthesis alone for treating
oderately or severely compromised and symptom-

tic patients with advanced degenerative joint disease
absent disc, bone-on-bone contact). The metal pros-
hesis acts as an interpositional material. The bony
ossa and eminence are debrided and recontoured for
nsertion of a low-profile nonanatomic metal fossa-
minence prosthesis. The condyle is reshaped in most
atients to allow minimal osseous contact on the
etal fossa and no eminence obstruction during trans-

ational condyle motion. Aggressive patient muscle–
ctivated mandibular motion is performed by the pa-
ient during a 3-month healing period. This active
pening motion provided by the muscles of mastica-
ion does not load the hemijoint reconstruction and is
imilar to the passive motion described by Salter28

nstituted in major joints after surgery.

aterials and Methods

PATIENT SELECTION

Eighty-four consecutively operated patients (1992-
999) were selected for this study from the records of
ayo Medical Center, Rochester, MN. They had un-
ergone arthroplasty with placement of a Co-Cr-Mo

lenoid fossa-eminence prosthesis (Christensen TMJ
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322 ADVANCED DEGENERATIVE ARTHRITIS OF TMJ
mplant System) via the preauricular approach. To
ontrol consistent surgical technique and treatment
rotocol, consecutive patients of one surgeon
E.E.K.) were studied. Indications for surgery were 1)
ocal preauricular pain, often accompanied by head-
che, limited jaw motion, compromised mastication,
nd TMJ crepitus (coexisting masticatory myofascial
ain and neuropathic pain were common) and 2)
egenerative joint disease or fibro-osseous ankylosis
ocumented by clinical and radiographic means. No
fforts were made to distinguish primary and second-
ry degenerative arthritis in this study cohort. All
atients had 1) a history of persistent and significant
ain and functional impairment after nonsurgical
herapy or surgical (frequently multiple) intervention;
) clinically and radiographically documented ad-
anced degenerative joint disease or fibro-osseous an-
ylosis; 3) marked loss or hypertrophy of osseous
ortical and cancellous bone anatomy with collapse
f joint space; and 4) failure to obtain adequate anal-
esia with comprehensive nonsurgical treatments, in-
luding medications, occlusal splints, physical ther-
py, behavior modification, or arthrocentesis. Prior
urgery was common and highly variable and in-
luded numerous types of implanted autogenous
rafts or allogenic materials (see Results).

DATA COLLECTION

Information about the patient’s previous treatment,
urrent surgical management, and postsurgical treat-
ent were obtained from the Mayo Medical records.

TABLE 1. QUESTIONNAIRE DATA COLLECTION

ain (1): Check 0 to 6 that describes your pain experience
1 � some pain, which you can easily disregard
2 � some pain, which you cannot disregard but does no
3 � pain that makes concentration on a more demandin
4 � pain that makes most things you do more difficult e
5 � pain that is so severe that you have to rest
6 � pain that is so severe you cannot stand it

ain (2): Check 1 to 10 on the visual analog scale (VAS) be
10 � severe, intense, incapacitating pain).

Place A on VAS of your pain before temporomandibular
hewing ability: Check 1 to 10 on the VAS indicating your
Place A on VAS of your chewing ability before surgery a

aw opening: Check 1 to 10 on the VAS below indicating y
Place A on VAS of your jaw opening before surgery and

oint noise: Check 1 to 10 on the scale indicating your exp
Place A on VAS of your joint noise before surgery and B

atisfaction with surgical result: Check 1–10 on the VAS in
satisfaction).

dditional questions were:
hat problems did you experience immediately after surge
a. Difficulty raising eyebrow, Yes , No , How long m
b. Change in bite, Yes , No , How long months.
standardized questionnaire was completed by the p
atient at his or her most recent examination or via
ail (Table 1).

DATA ANALYSIS TECHNIQUE

The data gathered from the clinical examination,
hart review, and questionnaire were shown as fre-
uency, mean � SEM, and range. The pain and the
unctional capability were analyzed by mean values, t
est (level of significance was P � .01), and 1-way
nalysis of variance with factorial experimental type
Scheffé F test: multicomparison significance level
as 95) to compare the difference between preoper-

tive and postoperative findings.

SURGICAL TECHNIQUE

The same surgical technique was used in all pa-
ients by one surgeon (E.E.K.) (Fig 1). After adminis-
ration of nasal endotracheal general anesthesia, the
MJ is exposed through via preauricular incision. The
lenoid fossa is entered by subperiosteal dissection
nd exposed from lateral to medial. The posterior
ondylar surface is exposed by blunt dissection, and
he superior condyle is then exposed by subperiosteal
issection. Condyle and fossa-eminence osteophytes
r osseous irregularities are removed by high-speed
otary bur. The entire articular eminence (lateral to
edial) is reduced to a gentle inclination. If there is
eed for more space for the metal prosthesis, further
ondyle height reduction (1 to 3 mm) is accom-
lished with a high-speed bur. The medial (or inner)
ondyle pole is significantly reduced in a majority of

no pain).

e your usual activities more difficult
more difficult
the most basic

dicating facial or jaw pain experience (0 � no pain,

urgery and B of your current facial or jaw pain.
ience (0 � no problem, 10 � impossible to chew).
f your chewing ability after surgery.
perience (0 � no opening problem, 10 � no opening).

our current opening.
e (0 � no noise, 10 � severe annoying noise).
r current noise.
g your experience (0 � no satisfaction, 10 � complete

.

(0 �

t mak
g task
xcept

low in

joint s
exper

nd B o
our ex
B of y
erienc
of you
dicatin

ry?
onths
atients. The fossa-eminence prosthesis is selected
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PARK, KELLER, AND REID 323
nd filled. Prosthesis stability is then checked by ob-
erving for evidence of motion during functional
ovement of the condyle. The metal fossa is then

ecured with 2 or 3 bone screws placed in the lateral
ossa cortex. The wound is debrided thoroughly with
aline and closed in layers. In recent patients, autolo-
ous abdominal fat is harvested and placed into peri-
oint dead space before wound closure. An ice com-
ress is used during the first 24 to 48 hours after
urgery. Intravenous antibiotics are given intraopera-
ively and postoperatively during hospitalization (24
o 48 hours). Oral antibiotics were given 1 week
ostoperatively.
Active opening jaw motion initiated by patient’s
asticatory musculature is started immediately post-

peratively; however, chewing is not allowed (soft
iet) for 2 to 3 months to limit functional loading of
he metal fossa. After 3 to 6 months, an occlusal
quilibration is accomplished as needed.

esults

Medical chart review revealed 84 patients (5 males
nd 79 females), and 108 joints (24 bilateral, 60 uni-

IGURE 1. Surgical technique. A, Preparation of articular fossa
ossa-eminence prosthesis in position and stabilized by lateral fossa c

TABLE 2. FOLLOW-UP PERIOD (n � 93 JOINTS)*

to 1 year, 18 (19.4%) 4 to 5 years, 14 (15.1%)
to 2 years, 17 (18.3%) 5 to 6 years, 12 (12.9%)
to 3 years, 15 (16.1%) 6 to 7 years, 5 (5.4%)
to 4 years, 10 (10.8%) 7 to 8 years, 2 (2.2%)

OTE. Total is 100.2%, rounded to the first decimal place.

*Mean follow-up period was 3.0 years. g
ateral) were reconstructed with the Co-Cr-Mo gle-
oid fossa-eminence prosthesis (Christensen TMJ Im-
lant System). The mean age at surgery was 42 � 12
ears (range, 17 to 75 years). Mean preoperative
ymptom duration was 12.3 years (range, 1 to 55
ears). Mean follow-up period (years between surgery
nd data collection) was 3.0 years (Table 2). The
verage number of previous surgical treatments in the
atients who had previous TMJ surgery, excluding
rthrocentesis or intracapsular steroid injection, was
.9 (range, 0 to 7) for each joint. Ten joints (9.4%) had
ot received prior surgical treatment. More than half
f the joints (55 of 108) had been treated surgically 2
r more times (Table 3).
Fifty-four patients (representing 61 joints) com-

leted the questionnaire portion of the study. Mean
atisfaction with the surgical result was 8.3 � 2.0 on

scale of 1 to 10. The most important cause for
atient seeking surgical treatment was pain. Mean
ain intensity before surgery and at the time of study
as: pain (1) changed from 4.77 to 2.10 (pain expe-

ience, 1 to 6) and pain (2) changed from 7.60 to 2.95
1 to 10 visual analog scale [VAS]) (Table 1). These

ence, and condyle for metal fossa-eminence prosthesis. B, Metal
rews.

TABLE 3. NUMBER OF PREVIOUS SURGERIES
(n � 108 JOINTS)*

0 1 2 �3

o. of joints 10 (9.3%) 43 (39.8%) 31 (28.7%) 24 (22.2%)

*The average number of previous temporomandibular joint sur-
, emin
ortex sc
eries was 1.9 (0 to 7 range).
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324 ADVANCED DEGENERATIVE ARTHRITIS OF TMJ
ifferences of 2.67 and 4.65 reduction reflect a 56%
nd 61.2% improvement in pain experience/intensity
eduction, respectively (as measured by the 2 pain
valuation tests, 1 and 2). Likewise, scores pertaining
o improved chewing ability (53.4%; from 7.08 to 3.30
n 1 to 10 VAS), increased jaw opening (50.2%; from
.57 to 3.27 on 1 to 10 VAS), and reduced joint noise
64%; from 6.28 to 2.26 on 1 to 10 VAS) were re-
orded by patients. All data stated above were statis-
ically significant (P � .01) (Table 4). Questionnaire
cores were not influenced by prior number of sur-
eries or previous graft materials (Tables 5, 6).
Estimated blood loss and anesthesia time on 84

atients (108 joints) were 1) mean estimated blood
oss per joint was 86.8 � 64.7 mL, 2) mean anesthesia
ime per joint was 157.7 � 41.6 minutes; and 3) mean
ospitalization time was 1.9 � 0.7 days (includes day
f surgery). Temporary seventh nerve weakness was
ecorded by patients on 11 joints; all patients denied
eventh nerve deficit at 1 year postoperatively. Thirty-
ve patients reported initial occlusal changes; this
umber reduced to 12 joints 1 year or longer after
urgery. A majority of the remaining 12 joints with
cclusal changes required minor occlusion equilibra-

TABLE 4. CLINICAL FINDINGS (n � 59 TO 61 JOINTS)*

Preoperative (A) Postopera

ain 1 (n � 61)
(1 to 6) (see
Methods) 4.77 � 1.45 2.10 �

ain 2 (n � 61) (1 to
10) VAS 7.60 � 2.31 2.95 �

hewing ability (n �
61) (1 to 10) VAS 7.08 � 2.62 3.30 �

aw opening (n � 59)
(1 to 10) VAS 6.57 � 2.60 3.27 �

oise (n � 60)
(1 to 10) VAS 6.28 � 3.63 2.26 �

*Mean satisfaction with the surgical result was 8.3 � 2.0 (on a v

TABLE 5. PREVIOUS GRAFT MATERIALS (108
JOINTS, 84 PATIENTS)

Group No. of Joints No. of Patients

. Proplast/Teflon* 24 (22.2%) 18 (21.4%)

. Metal prosthesis† 12 (11.1%) 8 (9.5%)

. Silicone or Silastic‡§ 27 (25.0%) 23 (27.4%)

. Autogenous graft� 10 (9.3%) 5 (6.0%)

. No previous graft 35 (32.4%) 30 (35.7%)
otal 108 (100%) 84 (100%)

*Vitek Inc, Houston, TX.
†Excludes group 1.
‡Silastic, Dow Corning, Midland, MI.
§Excludes group 1 and 2.
f�Excludes group 1 to 3.
ion; however, 3 patients required orthodontic, or-
hognathic surgery, or prosthetic rehabilitation to nor-
alize their occlusion (Table 8).
Nine (8.0%) fossa-eminence prostheses placed dur-

ng the study period were removed during the study
eriod: 4 were removed due to persistent pain, 3
ere removed due to prosthesis looseness and sec-
ndary inflammation, and 2 were removed due to
ecurrent heterotropic bone formation. In 1 patient,
oth joints were reentered, debrided, and closed
ithout removing the metal fossa (Table 8).

iscussion

The results of this case series suggest that reduction
n pain experience/intensity and improvements in

andibular function may be related to the placement
f the metal fossa-eminence hemijoint prosthesis.
hese data suggest that an interpositional metallic
MJ joint prosthesis may be beneficial in patients with
dvanced degenerative arthritis, bone-on-bone con-
act (crepitus with function), and pain secondary to
steochondritis. We hypothesize that the properly
tabilized flat metal fossa-eminence significantly
hanges the biomechanics of the TMJ by eliminating
he obstructing effect of the eminence and allowing
ontraumatized function. The surgical procedure
orbidity is substantially less invasive and time con-

uming with the interpositional metal fossa implant
han the total joint prosthetic replacement procedure
s the mandible and associated musculature are left
ndisturbed except for the superior aspect of the
ondyle, which is frequently recontoured. In the mul-
ioperated chronic pain patient, the reduced surgical
anipulation may also be a positive factor if the focal

oint pain and joint mechanics are substantially im-
roved. If chronic diffuse neuropathic pain or persis-
ent myofascial pain persists and can be identified,
hey may be more effectively managed. The potential

) Mean Difference (A � B)/A P, paired t test

2.67 56.0% �.0001

4.65 61.2% �.0001

3.78 53.4% �.0001

3.30 50.2% �.0001

4.02 64.0% �.0001

alog scale [VAS] of 1 to 10, in 61 joints).
tive (B

1.60

2.35

2.49

2.42

2.49
or postsurgical scarring and localized wound is-
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PARK, KELLER, AND REID 325
hemia is theoretically less with the more localized
urgical manipulation compared with total joint re-
onstruction. Our impression is that the issue of metal
atigue fracture or joint wear products (and associated
oreign body reaction) is avoided with the metallic
emijoint (fossa-eminence) replacement. Anecdot-
lly, we have observed normal healing of the surgi-
ally recontoured condyle provided it is not abnor-
ally loaded postsurgically; this entails creating
roper vertical space for the metal fossa-eminence
nd using a flat prosthesis design to avoid articular
minence loading with anteroposterior mandibular
otion.
A number of reports discuss pain and disability in

atients with displaced or absent (discectomy)
iscs.3,4,32-37 There is disagreement among authors
elative to the need for disc replacement after discec-
omy. Long-term studies document minimal problems
n patients after discectomy without replacement.32-34

ther studies document poor long-term results after
iscectomy, and these authors advocate replacement
ith autogenous material such as fascia, dermis, mus-

le, or cartilage.8-11 The long-term results with autog-
nous materials are at best unpredictable. The soft
llogenic material for disc replacement has also been
ontroversial until recent studies documented pre-

TABLE 6. ONE-FACTOR ANALYSIS OF VARIANCE
SCHEFFE F-TEST

F Ratio
P

Value Significance

ased on the
previous
graft
materials Pain (1) 0.953 .4409 NS

Pain (2) 0.935 .451 NS
Chewing ability 0.44 .7791 NS
Jaw opening 0.34 .85 NS
Noise 0.453 .77 NS

ased on the
number of
prior
surgeries Pain (1) 1.433 .2429 NS

Pain (2) 1.264 .296 NS
Chewing ability 0.95 .423 NS
Jaw opening 0.183 .9077 NS
Noise 0.541 .6559 NS

Abbreviation: NS, not significant at 95%.

TABLE 7. SEVENTH NERVE DEFICIT: BITE CHANGE
(N � 57 JOINTS)

No. of joints �1 Year

ifficulty in raising eyebrow 11 0
hange in bite 35 12
w

ictable material particulation and secondary foreign
ody granuloma formation. All of these allogenic ma-
erials are banned from future use and removal is
ecommended.2,13,14,17,38-42 Unfortunately, this group
f patients continues to have significant morbidity,
specially when reconstructive efforts are attempted
o restore lost anatomy and function.13 The total joint
rosthesis for TMJ reconstruction has been advocated

or the group of patients treated in this study.17,22-27,31

hese authors contend that anatomic derangement
nd dysmorphic joint alterations (condyle, disc, fossa-
minence) from various causes warrant total joint
eplacement. The total joint prosthesis has well-doc-
mented complications, including wear products and
ssociated human immune response, limitation of mo-
ion from scarring and muscle contracture, hetero-
ropic bone formation, and component fracture or
oosening.26,27,40,43 Thus, a key question addressed in
his study is whether the patient with documented
dvanced and painful degenerative arthritis of multi-
le etiologies, with a history of multiple TMJ opera-
ions, will respond favorably to partial joint replace-
ent as described in this report. If so, significant cost

nd surgical morbidity may be reduced compared
ith reports highlighting problems associated with

otal joint replacement.
Patients were carefully selected by a multidisci-

linary team for the metal fossa-eminence prosthesis
rocedure. The disc was absent or totally displaced in
ll patients documented either by magnetic reso-
ance imaging and/or inferred by gross destruction of
ony elements and joint space on computed tomog-
aphy (CT). In addition, condyles were radiographi-
ally deformed in all patients and bone-on-bone con-
act was documented radiographically in all patients
ith CT scan of TMJs. This group of patients with

dvanced pathology is different than other groups
eported where the Christensen metal fossa-eminence
lso produced positive therapeutic gains19,20; many of
heir patients were still classified as internal derange-
ent patients.
The overall satisfaction score of 8.3 � 2.0 on a scale

f 1 to 10 (mean follow-up period of 3.0 years) com-
ared favorably with previous reports on outcome

ollowing metal fossa-eminence prosthesis place-
ent.19,20,30 Reduction in pain was qualitatively and

uantitatively documented by patient questionnaires

TABLE 8. ETIOLOGY OF IMPLANT REMOVAL (9/112
JOINTS, 8.0%, 84 PATIENTS)

ain 4
rosthesis loosening 3
erijoint calcification (hypertropic) 2
ith overall improvements of 56% and 60.4%. Chase
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326 ADVANCED DEGENERATIVE ARTHRITIS OF TMJ
t al19 reported 73.4% improvement using the same
etal fossa-eminence prosthesis after discectomy.
heir patient population involved internal derange-
ent patients so anatomic structures were not as

everely compromised as were our multioperated pa-
ients with stage IV and V Wilkes classification. Mer-
uri et al27 reported on 215 patients who had under-
one TMJ reconstruction with a custom-fitted
lloplastic total TMJ prosthesis. The patients were
ivided into 3 groups according to the number of
rior unsuccessful surgeries. In subjective criteria,
hey found 52.7% improvement in pain over all
roups. The patient population in this study would
eem to compare favorably with our patient popula-
ion.

Improvement in chewing ability (53.9%), in jaw
pening (47.0%), and joint noise (63.7%) represented
he same overall positive trend in our patient, which
e believe translated to the overall surgical satisfac-

ion score of 8.3 (on a scale of 1 to 10). Patient
atisfaction scores in our patient population reflect
he overall experience of patients and the impact of
heir operation compared with their preoperative sta-
us.

Previous authors24,27 reported that with an increase
n the number of surgical procedures before TMJ
urgery, prospects for significant pain reduction and
mprovement in jaw function decline. We did not
onfirm this relationship in this study cohort. In ad-
ition, we could find no difference in subjective out-
ome based on the different graft materials used in
revious TMJ surgeries for our patients.
An advantage of the metal fossa-eminence prosthe-

is is the lack of wear products and associated foreign
ody reaction. The condyle, we theorize, undergoes
hysiologic functional remodeling after surgery pro-
ided it is not simultaneously placed under nonphysi-
logic loading. A fibrous connective tissue layer we
heorize is formed on the articulating surface of the
ondyle and metal prosthesis. This anatomic finding
as been documented by the second author (E.E.K.)
hen removing the metal fossa-eminence for patients
ithout tissue pathology but continued pain. The
brous layer forms during active condylar motion in
he absence of any anatomic obstruction or bone
ontact. Whenever placing the metal fossa-eminence
mplant, we reduce the inclination of the articular
minence and use implants with shallow angled em-
nence. Although theoretically the angle of inclination
f the eminence should be restored, we are not con-
inced this is necessary, having previously observed
hat healing and functional remodeling of the condyle
re adversely affected by a functional eminence in
atients without a functional disc. Condylar superior
urface resorption and remodeling are commonly ob-

erved in patients without a functioning disc of mul- p
iple etiologies (postsurgical, post-traumatic, long-
tanding muscle dysfunction, and unknown). The
mooth movement along the surface of the flat fossa-
minence implant without any interference is
hought to be an important factor for success, and
inimal condyle loading of the metal fossa implant

acilitates its osseous healing and long-term stability.
ong-term metal prosthesis stability (fibrointegration
r osseointegration) is necessary for long-term suc-
ess. Micromovement or macromovement of the
rosthesis may induce inflammation and pain and, in
his study cohort, led to the need for implant removal
n 3 of our patients.

Compared with total joint reconstruction, partial or
emijoint replacement will theoretically reduce sur-
ical morbidity. Operating time and blood loss per
oint operated were favorable considering the se-
erely compromised anatomy in our patient popula-
ion. We were not able to find similar data in the
iterature for comparison.

Nine prostheses (8.0%) were removed in this study.
our prostheses were removed because of persis-
ence of chronic disabling pain. Wolford et al25 in-
erred this type of pain might come from irreversible
uscle pathology or a chronic pain disorder with

entral nervous system involvement. Milam14 also re-
orted that the chronically painful conditions ob-
erved in many patients with TMJ dysfunction, who
ad undergone multiple operations, might be caused
y the effects of repeated surgical trauma of the re-
ion. Improved diagnostic skills should reduce the
umber of these unfortunate outcomes. Diagnostic
riteria of radiographically documented bone-on-bone
ontact and presence of focal preauricular pain aggra-
ated by joint loading may permit the selection of
atients with greater prospects of pain reduction. We
peculated that this pain reduction will be limited to
hat related to joint inflammation secondary to osteo-
hondritis and bone-on-bone contact. The patient and
linician need to be acutely aware of this limited
bjective. Three prostheses were removed because of

oosening, which correlated with the onset of preau-
icular pain and swelling. Surgical adaptation of the
rosthesis to the underlying bone is thought to be an

mportant factor in preventing this complication.
Patients were encouraged to exercise the mandible

fter recovery from general anesthesia, to avoid he-
atoma formation, dense scarring, and secondary hy-
ertrophic bone formation.25,43 Two prostheses were
emoved because of hypertrophic bone formation,
hich is usually associated with recurrence of pain

nd limitation of motion. Early and vigorous range of
otion exercises after surgery and placement of au-

ogenous fat in the dead space of the wound are
eported to reduce or eliminate this very difficult

44
roblem.
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Seventh nerve injury is a significant risk for patients
ndergoing TMJ reconstruction, especially those who
ave undergone previous multiple surgeries. Many of
he patients with previous multiple surgeries had dif-
culty in determining the time of onset of this prob-

em, thus complicating accurate assessment of symp-
oms of seventh nerve dysfunction. Importantly, no
atient reported seventh nerve dysfunction after 1
ear. A high number (61.4%) of our patients who
eported postoperative occlusal change is commonly
ound in patients undergoing partial (hemi) or total
MJ reconstruction. These occlusal changes were
resent immediately after surgery and were likely
econdary to the osseous recontouring and debride-
ent of the condylar head and fossa at the time of

oint arthrotomy. After 1 year of healing and func-
ional adaptation, this percentage was reduced to 12
atients. Occlusal equilibration was required in all 12
atients with persistent occlusal premature contacts;
owever, 3 of these patients eventually required pros-
hetic reconstruction or orthognathic surgery.

The authors readily acknowledge that this is a ret-
ospective study that was uncontrolled and relied on
atient questionnaire. Results of this study support
ur current more rigorous design intended to exam-

ne patient selection and long-term surgical outcomes.
hus, this retrospective case series was designed as a
reliminary examination of the outcome of hemijoint
eplacement in a heterogenous cohort study with an
nticipated high degree of preoperative and postop-
rative morbidity. Our clinical impression of a high
egree of therapeutic gains was confirmed by the
esults, especially the overall patient satisfaction of
utcome data.
Caution in interpretation of the questionnaire re-

ults is warranted. These data are retrospective and
ased in large part on patient impressions of historical
vents, including recollection of preoperative pain
ntensity. Accuracy of pain memory is influenced by a
umber of factors that we did not address here; how-
ver, their current assessment of pain, function, and
reatment satisfaction should be a reasonably accurate
easurement. Finally, the study was not controlled or

linded and may therefore be subject to biases of the
uthors. We wish to highlight that the intent of this
tudy was to generate information that would either
upport or discourage a more extensive prospective
tudy design.

Finally, in an article by Fischer et al,45 it was found
hat “retrospective measures were more sensitive to
hange than serial measures and correlated more
trongly with patient satisfaction with change.” Their
atients were patients with arthritis who received
elf-management, drug, or surgical treatment. Their
esults of the patient’s view of outcome lend some

redence to our retrospective data.
Surgical placement of the TMJ metal fossa-emi-
ence prosthesis (hemijoint replacement) provided
ymptomatic relief in our study cohort, as measured
y patient ratings of pain, jaw function, and joint
oise.
The results of this study are clearly preliminary and

etrospective and require a more vigorous prospec-
ive analysis and data collection.
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