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Background: There exist various operative approaches for the treatment of trapezio-
metacarpal joint osteoarthritis. The aim of this study was to compare the results of
Lundsborg’s resection arthroplasty (RA) with implantation of a total endoprosthesis.
Patients and Methods: In this 2-center study, we retrospectively analyzed 71 patients
with symptomatic osteoarthritis of the carpometacarpal I joint stage III according
to the Eaton-Littler classification. Thirty-two patients underwent a Lundsborg’s RA
group, and 39 patients received a total endoprosthesis of the carpometacarpal I joint
(TEP group). We evaluated operative time, DASH score, postoperative time until
resolution of symptoms, pain level, pinch force, and satisfaction with the treatment.
Results: Both groups had a similar mean length of follow-up of 42 months (TEP
group) and 36 months (RA group). The final DASH score was significantly better
in the TEP-group (10.1 versus 21.5 in the RA group; P < 0.05). Also, the time in-
terval from surgery till absence of any pain (1.5 versus 5.9 months) and the time of
inability to work (6 versus 21 weeks) were significantly shorter for the TEP group
compared with the RA group (P< 0.05). The pinch force, pain intensity, and the
satisfaction with the treatment were comparable (P > 0.05). The duration of the
operation was significantly shorter in the RA group (31 min versus 65 min in the
TEP group; P<0.05).

Conclusion: Both techniques resulted in improved function of the operated
hand and a clear reduction of symptoms. However, the implantation of a to-
tal endoprosthesis seems to have advantages, given a significantly better DASH
score and a significantly shorter time until resolution of symptoms. (Plast Recon-
str Surg Glob Open 2018;6:¢1737; doi: 10.1097/GOX.0000000000001737; Published
online 4 April 2018.)
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INTRODUCTION

Osteoarthritis of the carpometacarpal (CMC) I joint is
a frequent pathology. The severity of arthritis is classified
according to Eaton and Littler, and in advanced stages, the
operative treatment is considered the first choice in symp-
tomatic patients. The resection arthroplasty (RA) with or
without interposition of a tendon is the most frequently
performed operation for this indication worldwide.'” An
alternative, which is rarely performed, is the arthrodesis of
the CMC joint.* New approaches use the interposition of
silicone implants or synthetic spacers to avoid grinding of
the CMC 1 joint and preserve the trapezium bone. Howev-
er, their use is still controversially discussed, because they
seem to be associated with foreign body reactions that po-
tentially lead to synovitis.>®

Today, the RA, although first described in 1991 and
modified later on by various hand surgeons, is still con-
sidered the gold standard for treatment of CMC I joint
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arthritis."?* Nevertheless, this technique is very ablative
and invasive due to the complete removal of the trape-
zium with or without interposition of a tendon, usually the
abductor pollicis longus (APL) tendon. This ablation neg-
atively affects the biomechanical stability of the thumb,
and a frequently seen side effect of the intervention is the
proximalization of the first metacarpal bone, which might
lead to impingement symptoms. Further, the period of
time until completion of the healing process and pain-
free movements is relatively long.”!? Besides that, patients
frequently report having problems with the pinch grip,
which is especially a problem for patients who are depen-
dent on the ability to perform precision work. As a conse-
quence, it seems logical to look for nonablative operative
approaches for the treatment of CMC I osteoarthritis.

One of these less-invasive approaches, which is less
commonly used, is the replacement of the CMC I joint
through a total endoprosthesis."''® This technique pre-
serves the length of the thumb and prevents proximaliza-
tion of the first metacarpal bone. Further, the possibility to
convert to a conventional RA later on is preserved using
this approach.

Due to a lack of data in the literature, we performed
a 2-center study to compare the replacement of the CMC
I joint using a total endoprosthesis to the well-established
Lundborg’s RA. Main endpoints were the time from oper-
ation until completion of the healing process, the usability
of the hand, the pain level, and the remaining pinch force
after surgery.

PATIENTS AND METHODS

In the period from 2010 to 2016, 71 patients suffering
from symptomatic and advanced CMC osteoarthritis of the
thumb stages III, as classified by Eaton and Littler, were
surgically treated in 2 centers.'” In center 1, 39 patients un-
derwent replacement of the CMC I joint through a total
endoprosthesis (Ivory Memometal, Stryker Corporate, Ka-
lamazoo, Mich.; total endoprosthesis group: TEP group).
Figure 1 demonstrates the components of the endopros-
thesis used. In center 2, 32 patients were treated with a
conventional RA after Lundborg (RA group: RA group).?

The patients were operated by 5 experienced hand
surgeons (center 1, n = 3; center 2, n = 2). In all patients,
an additional arthritis of the scapho-trapezio-trapezoidal
joint was excluded. The postoperative follow-up was per-
formed in the particular center where the respective pa-
tient underwent the operation.

Fig. 1. The 3 components of the endoprosthesis used for the study
(Ivory Memometal, Stryker Corporate, Kalamazoo, Mich.).
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The preoperative parameters and patient data were
retrospectively collected from patient files.

Preoperative parameters and demographic data were
comparable between both groups (Table 1). The time
from symptom onset to operation, the preoperative pain
in rest, evaluated by the visual analog scale (VAS) were
similar in both groups. None of the 71 patients had un-
dergone previous operative treatment. No patient had
prior cortisone injections, 6 patients (3 in each group)
suffered from insulin-dependent diabetes, and 4 patients
(2 in each group) were pharmacologically treated for os-
teoporosis.

Operative Technique
All patients were operated using a pneumatic tourni-
quet and loupe magnification glasses.

Resection Group

Longitudinal curved incision is made over the basal
thumb joint. The superficial radial nerve is dissected care-
fully and preserved. Exposure of the trapezium, which
is freed from its periosteum and split into 4 pieces using
an osteotome and completely resected using a Luer. The
flexor carpi radialis tendon becomes visible after the re-
moval of the trapezium. After splitting of the first exten-
sor tendon sheath, the APL tendon is partially transected
proximally for 5 cm and left distally pedicled. This pedicle
is then woven around the flexor carpi radialis tendon and
sutured to itself under tension to create a sling. Rinsing
of the wound with ringer solution and closure of the joint
capsule and the skin.

Prosthesis Group

Dorsal skin incision is made over the first metacarpal
bone to the trapezium. Identification and preservation of
the superficial radial nerve and the radial artery.

Dissection between the tendons of the APL muscle
and the extensor pollicis brevis muscle and identification
of the joint capsule. Incision of the joint capsule and ex-
posure of the first metacarpal bone. At the base of the
first metacarpal bone, a slice of 3mm bone is removed
parallel to the joint area using the oscillating saw. The
medullary cavity is opened, and the size of the shaft is
measured. Insertion of a testing shaft. At the trapezium
the distal joint area is resected sparingly using the os-
cillating saw. Implantation of test components. After
determination of the definite size, implantation of the
prosthesis is performed in pressfit-technique without us-
ing cement (Figs. 1, 2).

In both groups, a cast was applied at the end of the op-
eration, which is wrapped around the radial lower arm and
wrist, and the basal joint of the thumb in palmar abduc-
tion, but sparing the interphalangeal joint of the thumb
and the proximal joints of the fingers to allow movement.

Postoperative Care

In both groups, the patients were discharged at post-
operative days 2-3. The cast was replaced by a thumb spica
splint after 2 weeks, which was then worn for 4 weeks. The
patients did not receive any physiotherapy.
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Table 1. Patient Demographics and Preoperative Data

Age Male/Female Patients in Dominant Duration
(Mean in Years) (n) Employment (%) Hand Affected (n) of Symptoms (mo)
TEP group 56.2 9/30 27 (69) 19 (49) 30
RA group 54.3 7/25 20 (65) 17 (53) 23
P > 0.05 > 0.05 > 0.05 > 0.05 > 0.05

All data are presented as mean.

Fig. 2. x-Ray of a 53-year-old woman after implantation of the endo-
prosthesis used for the study (Ivory Memometal, Stryker Corporate).

Time Intervals for Postoperative Control

All patients from both groups were invited for a fol-
low-up examination after 12 and 18 months, 2, 3, 4, 5,
and 6 years. All patients had at least 1 follow-up after 12
months. All examinations were performed by 1 surgeon
per center. The follow-up protocol contained the follow-
ing parameters:

- DASH score

- Time interval from surgery until resolution of symp-
toms/pain postoperatively

- Period of inability in employed patients

- Pinch strength using the Pinch-Dynamometer
(Pinch-Gauges-Dynamometer, Modell-Nr: PG-30,
B+L Engineering, Tustin, Calif.)

- Level of pain according to the VAS

- Satisfaction with the treatment using a score from 0
to 10 (0 was determined as “not satisfied at all”, and
10 as “very satisfied”)

- Sensory evaluation.

The incision to suture time was evaluated by studying
patient records.

We used the parameters of the most current follow-up
visit of the individual patient for the study.

Statistical Tests

The results of the evaluated parameters are shown as
mean. The statistical comparison between both groups
was done utilizing an unpaired ¢ test. A result was consid-
ered statistically significant in case of P<0.05.

RESULTS

Table 2 demonstrates the results of both groups. The
mean follow-up period of the TEP group was 42 months
(range, 12-72 months), which is comparable with the mean
of 36 months for the RA group (range, 21-65 months;
P>0.05). The final DASH score was significantly better in
the TEP group with a mean of 10.1 compared with 21.5
for the RA group (P < 0.05). Also, the time interval from
surgery till the absence of any pain was significantly short-
er for the TEP group with a mean of 1.5 months (range,
1.0-2.5) months compared with 5.9 months for the RA
group (range, 1.2-6.9 months; P< 0.05).

Further, the time of disability was significantly shorter
in the TEP group with a mean of 6 (range, 2-10) weeks
compared with the RA group with 21 weeks (range, 12-72;
P<0.05).

The pinch strength was comparable for both groups
with a mean of 1.0 bar (range, 0.8-1.3 bar) in the TEP
group and 0.8 bar (range, 0.6-0.9) in the RA group
(P> 0.05). In both groups, the pain intensity according
to the VAS at follow-up was comparably low, [TEP group,
mean 0.5 (range, 0-3); RA group, 1.0 (range, 0-7)].

Both patient collectives showed a high rate of satisfac-
tion with the result of the operation, which was compara-
ble [TEP group, mean 9.5 (range, 7-10); RA group, mean
8.5 (range, 6-10); P> 0.05)].

The duration of the operation was significantly shorter
in the RA group with a mean of 31 (range, 13-67) minutes
compared with the TEP group with a mean of 65 (range,
36-115) minutes (P<0.05).

Complications

Two patients of the TEP group had to undergo revi-
sion surgery due to a broken proximal component on the
day of initial surgery and 3 weeks postoperatively, respec-
tively. A third patient had a significant loosening of the
implant after 1.5 years. In all 3 patients, a conversion to
Lundborg’s RA was performed. In another patient of the
TEP group, the superficial radial nerve was injured during
the operation.
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Time from Patient
Surgery to Time of Pinch Present Pain  Satisfaction with
Follow-up Dash Score Absence of Inability to Strength Level in VAS the Treatment Operation
Period (mo) (Points) Any Pain (mo)  Work (wk) (bar) (1-10) (1-10) Time (min)
TEP group 42 (12-72)  10.1 (7.5-32) 1.5 (1.0-2.5) 6 (2-10) 1.0 (0.8-1.3) 0.5 (0-3) 9.5 (7-10) 65 (36-115)
RA group 36 (21-65)  21.5 (14-59) 5.9 (1.2-6.9) 21 (12-72) 0.8 (0.6-0.9) 1.0 (0-7) 8.5 (6-10) 31 (13-67)
P >0.05 <0.05 <0.05 <0.05 >0.05 >0.05 >0.05 <0.05

All results are presented as mean (range).

One patient in the RA-group had a diminished sen-
sibility in the innervation area of the superficial radial
nerve. However, we did not find signs for a neuroma.

DISCUSSION

The RA with additional suspension and interposition
of a tendon is still the gold standard operative procedure
for advanced osteoarthritis of the CMC I joint, which
mostly affects women in their 40s or older.” The idea of
Lundborg’s RA is to relieve any grinding between the 2
neighboring bones, and to fix the thumb ray distally with
a tendineous construction to create as little proximaliza-
tion as possible. Further, the tendon serves as a buffer and
interposition graft.>®*#!”'® Nevertheless, the benefit of an
additional interposition of a tendon compared with trape-
ziectomy alone is still under discussion.'*%

RA with and without interposition of a tendon gener-
ally achieves a high grade of patient satisfaction. Howev-
er, those approaches are quite invasive and ablative and
change the anatomy of the wrist irreversibly.?! This usually
results in a loss of strength of the thumb and a long recov-
ery time of several months, which might be a disadvantage
of this well-established technique, especially for younger
patients and their professional life. As a consequence, it
is important to evaluate new less invasive and nonablative
techniques preserving the trapezium.?

Total endoprosthesis of large joints, for example, the
hip or knee joints, is performed with great success since
many years. However, the commercially available total en-
doprostheses for the thumb CMC joint have been rarely
used in the past, most probably due to preoccupation for
early loosening."

Nevertheless, the total endoprosthesis of the CMC
joint of the thumb is less invasive and ablative when com-
pared with the RA. Since our centers are experienced in
both techniques and there are no comparable studies
available in the literature, we performed a study compar-
ing the standard RA according to Lundborg with the im-
plantation of a total endoprosthesis.

To the best of our knowledge, the presented study is
the first that compares mid-term follow-up results of the
total endoprosthesis of the CMC I joint with the RA by
Lundborg.

Both collectives were comparable regarding their ad-
vanced stage of the osteoarthritis, their demography, and
the follow-up period.

Overall, the surgical results of the RA by Lundborg
were comparable with the results found in the litera-
ture. 3102324 The number of studies in the literature on
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total endoprosthesis of the CMC I joint is small and the re-
sults inhomogeneous.!'* Some authors report a high rate
of loosening others a smaller rate, which is comparable
with our collective.

We were able to demonstrate that postoperative hand
function according to the DASH score was significantly
better in the TEP group, which might be due to the miss-
ing proximalization and the preserved biomechanical sta-
bility of the thumb. Further, the time interval from surgery
to complete resolution of pain was significantly longer in
the RA group compared with the TEP group, which could
possibly be explained, given that the approach is more
invasive. Consequently, the time of disability was signifi-
cantly longer in the RA group, which might especially be a
problem for younger patients.

The pinch force and pain intensity were comparable
in our collectives. However, we have the impression that
our patients undergoing TEP have fewer problems with
pinch precision work compared with patients undergo-
ing RA. The reason therefore might be, once again, the
preserved biomechanical stability of the thumb. Never-
theless, we do not yet have scientific data to prove this
hypothesis.

On the other hand, the operation time in the TEP
group was significantly longer when compared with the
RA group, which seems comprehensible, because the total
endoprosthesis is a much more complex procedure.

Another fact that should not be concealed is the much
higher material costs for implantation of a total endopros-
thesis of 1,200-1,400 U.S. dollars.

There is a learning curve for both procedures, but es-
pecially the correct positioning of the proximal compo-
nent requires some experience.

The complication rate in the TEP group was higher
compared with the RA group. Three patients (8% of the
collective) had to undergo revision surgery due to loosen-
ing. Nevertheless, 2 of the 3 cases were operated early in
our series, and therefore the reason for the complication
might be the early stage of the learning curve. Several ac-
tive craftsmen in the TEP group had no signs for loosen-
ing of the implant after 42 months and more.

The conversion from prosthesis to a conventional RA
is always possible. The patients who had the implant re-
moved and were converted to a Lundborg arthroplasty
had postoperative results that were comparable with pa-
tients receiving a Lundborg arthroplasty primarily.

One limitation of our study might be the relatively
short time of follow-up for implant-based treatment. How-
ever, we provide data that demonstrate a good mid-term
outcome.
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Another limitation might be the fact that the study is
retrospective, not randomized, and was performed by dif-
ferent surgeons at different centers.

Further, the recall bias might have affected the param-
eters, time until the absence of pain and time of disability.

CONCLUSIONS

In mid-term follow-up, both operative approaches for
advanced osteoarthritis of the trapeziometacarpal joint
are associated with high patient satisfaction. The implan-
tation of a total endoprosthesis seems to be associated
with a better function of the hand and shorter time un-
til resolution of symptoms and reentry into employment
compared with the gold standard Lundborg’s RA. On the
other hand, the implantation of a total endoprosthesis is
more cost-intensive due to higher material costs and a lon-
ger operation time.
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