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The aim of this retrospective study was to evaluate the potential bony erosion and the clinical and radiological results
of primary trapeziectomy with Regjoint™ interposition, in patients with peritrapezial arthritis. Data were recorded
on twenty patients over a period of two years (January 2015-December 2016). On average 24 months, patients were
reconvened for a post-operative evaluation (subjective evaluation of pain, function and patient satisfaction; clinical
evaluation with strength and mobility measures; post-operative X-rays). On X-rays, 2 criteria were evaluated: the bony
erosion and the shortening of the thumb column (trapezium-+metacarpal height measure, ratio between first and second
metacarpal bones, a new radiological assessment tool based on a trapezoid relationship gradation). In most patients,
surgery relieved pain and offered good functional results, according to the Quick Disabilities of the Arm, Shoulder and
Hand scale. Following surgery, our patients showed a subjective improvement, both in terms of pain and functional
results. For plain X-ray, only 3 patients showed an osteolytic lesion (maximum of 2.8 millimeters) on the first metacarpal
base. A statistically significant reduction in the thumb column height was generally observed on follow-up X-rays.
However, all of these radiologic changes were present without any clinical impact. We show that the Regjoint™ spacer is
an available alternative in the surgical treatment of peritrapezial arthritis. We did not highlight any significant associated
complications, no important adverse tissue reaction or bone erosion, no pain or functional disorder.

Type of study/level of evidence Therapeutic I'V.
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INTRODUCTION

Trapeziometacarpal joint (TMCJ) osteoarthritis is a
common and disabling pathology, most frequently
occurring in the fifth decade of life, to peri- and
postmenopausal women',

In the first line of treatment, most patients can be
relieved, but not cured, via conservative therapies.
When symptoms become disabling and refractory,
several surgical options can be proposed such as: simple
trapeziectomy>®; trapeziectomy with interposition>’,
ligament reconstruction®® or suspension'; total joint
replacement arthroplasty®!'? or arthrodesis>!!2. The gold
standard treatment remains simple trapeziectomy!'%!3,

At our centre, the primary treatment choice is total
joint replacement. When TMCJ or scapho-trapezo-
trapezoidal joint (STTJ) arthritis is severe, or in cases
of'loss of trapezium height, a trapeziectomy is proposed
to our symptomatic patients. The main complication
of trapeziectomy is the shortening of the thumb

column by proximal migration of the first metacarpal
bone. This situation may lead to a weakening of
thumb opposition”*!, to painful scaphometacarpal
conflict and Z deformity. To avoid this, the addition of
ligamentous suspension or several interpositions are
proposed. Regarding the interposition, the spacer can
be biologica®!%!” or synthetic'®!%20:2129,

The trapeziectomy with ligamentous reconstruction
and/or interposition did not show any superiority and
can demonstrate (depending on the studies) a higher
rate of complication®?3%,

No synthetic implants obtained totally satisfactory
results>?® and the possibility of complications
(reactive synovitis or osteolysis, foreign body reaction,
subluxation) remains the main reason why synthetic
implant interpositions were not the treatment of choice
in the majority of reviews>.

The Regjoint™ spacer (Scaffdex, Tampere, Finland)
is a porous bioresorbable poly-L/D-lactide copolymer,
with an L-D monomer content of 96%-4% respectively
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(PLDLA 96/4). With a relatively rapid absorption
time (in human hands)®, this interposition functions
as a temporary porous spacer, facilitating scar
tissue ingrowth and development of a dense fibrous
pseudarthrosis in the articular space, without leaving
any foreign material behind (as show on experimental
studies)?%. Histologically, in human hands, there is
an infiltration of the spacer by fibroblasts, followed
by a capsular formation and finally the development
of a fibrous tissue up to the centre of the spacer. After
one year, rare PLDLA fibres are still present and the
resorption is complete after three years”. The original
spacer composition was an L-D monomer level of 70%-
30% causing an inflammatory reaction with osteolysis.
This complication was avoided by changing the L-D
monomer level ratio to 96%-4%23°.

This study focused on the evaluation of potential
bone erosion and assesses the efficiency and safety of
trapeziectomy with Regjoint™ interposition in cases
of peritrapezial arthritis. The aim was to evaluate the
results of the RegjointTM spacer.

MATERIALS AND METHODS

Between January 2015 and December 2016, we
performed a retrospective review of patients with
confirmed radiological signs of major TMCJ osteo-
arthritis associated with major STTJ arthritis or loss of
trapezium height (not eligible for total TMCJ prosthesis
replacement), managed by total trapeziectomy with
Regjoint™ (PLDLA 96/4) interposition.

Inclusion criteria were: primary trapeziectomy
with Rejoint™ interposition and follow-up equal to or
greater than one year.

Exclusion criteria were: a follow-up of less than 12
months and patients with prior TMC and STT joints
operations.

We identified 23 patients who underwent Regjoint™
surgery, with at least 12 months follow-up. Three
patients were excluded from the study because they
underwent a secondary trapeziectomy for total implant
arthroplasty revision.

The twenty patients (22 thumbs) finally included
in the study were reconvened for a clinic visit during
which we took our different measurements.

The surgical technique was standardised and
performed by five experienced hand surgeons.

An arcuate dorsal incision was made over trapezium
bone. The skin and subcutaneous structures were
retracted. The dissection was proceeding between
the extensor pollicis longus and the extensor pollicis
brevis. When the TMCJ was exposed, we performed
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a H aperture in the articular capsule. The trapezium
was fragmented and the fragments were removed
with gouge pliers. We completed the resection by the
ablation of all internal osteophytes. The Regjoint™
spacer was placed and fixed with two PDS 4-0 stitches
on the palmar and radial capsule.

In order to maintain the thumb in opposition and the
space between the scaphoid and the first metacarpal
base, two subcutaneous K wires of 1,5 mm were placed
transversally under fluoroscopic control between the
first and the second metacarpal bones.

A Manovac drain was placed in the trapeziectomy
site and capsular closure was performing with PDS 4-0.
Nylon 5-0 was used for the cutaneous closure suture.

A wrist and thumb cast was worn for three weeks.

The K wires were removed four weeks later and
physiotherapy commenced for 18 sessions. The pro-
gressive resumption of activities began from the sixth
postoperative week and activities without restrictions
started on average after two months.

The patients were reconvened for a clinical
evaluation on average 24 months (12 to 62 months).
We have chosen a minimal one-year follow-up because,
theoretically, the spacer is absorbed at this time?’*. The
same doctor performed a subjective evaluation of pain,
function, patient satisfaction and a clinical evaluation
(strength and mobility measurements). The pain was
evaluated by gradation with the visual analogue scale
(VAS) and by the presence or absence of subjective
decrease (yes/no question). The functional evaluation
was performed by the Quick Disability of the Arm,
Shoulder and Hand (Quick DASH) scale’! and by the
presence or absence of subjective improvement (yes/no
question). A satisfaction evaluation (score between zero
(total dissatisfaction) and ten (optimal satisfaction))
of their experiences was performed and the patients
were requested to respond if they would have the
same operation again. The impact on strength was
measured by a grip strength evaluation using the Jamar
dynamometer and by measuring the opposition strength
(key and tip) using a mechanical Pinch Gauge. Mobility
was measured for opposition movements (by Kapandji
scale®), palmar and radial thumb abductions and
flexion/extension movements of metacarpophalangeal
(MCP) joint (using a goniometer). When the thumb was
fully abducted, the thumb palmar and radial abductions
were measured as the angle between the thumb axis
and the index finger axis.

For the 18 patients with an unilateral operation,
our measurements were compared to the contralateral
non-operated hand. The two other patients, who had
sequential bilateral surgery, were excluded from these
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Figure 1. — Radiographic measurements.
1: Erosion cavity measurement.
2: Trapezium + metacarpal (TMC) height measurement.

Figure 2. Ratio M1/M2
M1 = distal scaphoid surface to 1er metacarpal distal surface. M2 = distal
scaphoid surface to 2nd metacarpal distal surface). Reproduced with the
kind permission of Pascal Ledoux (Ledoux P. M1/M?2 ratio for radiological
follow-up of trapeziometacarpal surgery. Hand Surg Rehabil. 2017;36:146-
147).

comparisons but the average measurements of strength
and mobility were still performed on the 20 patients
(22 thumbs). Due to a lack of preoperative data,
comparison with preoperative values was not possible.

&

Figure 3. Trapezoid relationship gradation for collapsus.
New tool for the evaluation of the thumb column proximal migration. Grade
1: projection at the distal third of the trapezoid. Grade 2: projection at the
middle third of the trapezoid. Grade 3: projection at the proximal third of
the trapezoid.

Possible clinical adverse events were also recorded.

The radiological measurements were made on pre
and postoperative X-rays to realise our comparisons.
The postoperative X-rays was performed at the moment
of the study postoperative clinical evaluation (24
months). The X-rays included anteroposterior, profile
and oblique (3/4) plain views®.

Two criteria were evaluated: the bony erosion and
the shortening of the thumb column.

The metacarpal erosion was quantified by measuring
the height of erosion cavity on the profile view (distance
in millimeters between the borders and the centrum of
proximal metacarpal surface) (Figure 1).

The osteolysis of the carpal bones was also in-
vestigated, on plain xray.

— The first measurement used to evaluate thumb
shortening, in comparison to the preoperative
measurement, was the trapezium + metacarpal
(TMC) height (Figure 1). It was defined as the
distance (in millimeters) between the distal surface
of the scaphoid and the distal surface of the first
metacarpal bone on the profile view.

— The ratio M1/M2 was secondly used to evaluate
the thumb column height (Figure 2)*. This ratio
is independent of radiographic conditions and
concomitant presence of other diseases in the
hand and wrist. The mesures were made on the
posteroanterior view. M1 was defined as the
distance between the distal scaphoid surface and the
first metacarpal distal surface. M2 was measured as
the distance from the distal scaphoid surface to the
second metacarpal distal surface.

— In an attempt to further assess metacarpal proximal
migration, a new radiological assessment tool,
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based on a trapezoid relationship gradation, was
designed. Regarding anteroposterior X-ray, three
grades were defined according to the metacarpal
base position relating to the different thirds of
trapezoidal bone. The trapezoidal bone is divided
into three thirds (three lines perpendicular to the
trapezoidal axis) and the position of the base centrer
of first metacarpal bone was noted according to
the first, the second or the third third (Figure 3).
A reduction of the trapezial space (collapse) (by
arthritic changes or trapeziectomy) was defined as
a grade two or three.

Radiographic pre and postoperative comparisons
were made only with paired data. The radiographic
averages mesures (seen before) were calculated with
all X-rays available (some preoperative xray were
missing).

Table I. — Strengths evaluation.

A D’Agostino & Pearson normality test was
systematically performed for continuous variables.
When normality was assessed, a paired t student test
was used to analyse the inter-group comparisons. When
the data was not considered parametric, a Wilcoxon
matched-pairs signed rank test was used instead. For
non-continuous variables, proportions were compared
using a Chi-square test. If the p-value was inferior
to 0.05, the differences were considered statistically
significant.

RESULTS

Our final study population consisted of 20 patients with
primary TMCJ arthritis (17 females, three males). The
age ranged from 52 to 80 years old, with an average
age of 67. 18 patients were right-handed and two were
left-handed.

Postoperative average strenght* Opposite hand average strenght* P value**
GRIP (kg) 18 (6-38) 17 (0-36) 0,9465 (NS)
KEY PINCH (kg) 5(2-9) 6 (2-11) 0,3296 (NS)
TIP PINCH (kg) 4 (0-6) 4 (0-7) 0,3108 (NS)

an unilateral operation was performed.

NS: non-significant / S : significantly different (p<0,005). kg: kilograms. * Mean values and range of values made on the 20 patients (22
thumb), including the bilateral surgery. **Statistical paired inter-group comparisons were made by a t student test on the 18 patients in whom

Table II. — Mobilities evaluation.

Postoperative average mobility* | Opposite hand average mobility* P value**
MCP EXTENSION (deg) -20 (-55-20) -21 (-45-0) 0,7865 (NS)
MCP FLEXION (deg) 32 (0-55) 44 (20-65) 0,0256 (S)
KAPANDII (/10) 9 (7-10) 10 (9-10) 0,0312 (S)
PALMAR ABDUCTION (deg) 55 (40-85) 58 (45-75) 0,2385 (NS)
RADIAL ABDUCTION (deg) 62 (45-100) 68 (45-130) 0,3438 (NS)
NS: non-significant / S: significantly different (p<0,005). Deg: degree. MCP: metacarpophalangeal. * Mean values and range of values
made on the 20 patients (22 thumb), including the bilateral surgery. **Statistical paired inter-group comparisons by a t student test (MCP
extension/flexion, abductions, ) and Wilcoxon matched-pairs signed rank test (Kapandji) were made on the 18 patients in whom an unilateral
operation was performed.

Table III. — Radiological evaluation.

Preoperative average* Postoperative average* P value**
TMC HEIGHT (mm) 56 (49-65) 48 (42-60) <0,001 (NS)
M1/M2 0,67 (0,62-0,75) 0,63 (0,55-0,71) 0,0263 (S)
MC HEIGHT (mm) 45 (40-52) 44 (38-50) 0,511 (NS)
MC EROSION (mm) 0.3 (0-5) 0,2 (0-2,8) 0,8437 (NS)
P1 SUBLUXATION (mm) 4 (0-8) 0 (0-5) 0,0001 (S)

rank test was made for the subluxation comparison.

NS: non-significant /S : significantly different (p<0,005). mm: millimetres. TMC: trapezo-metacarpal. MC: metacarpal. P1: first phalanx. *
Mean values and range of values. The radiographic averages were calculated with all x-ray available. **Pre and post operative comparisons
were made only with paired data, exclusion of patient with absence of pre or post operation data. Statistical paired inter-group comparisons
by a t student test were made for the TMC height, the M1/M2 ratio, the MC height and the MC erosion. A Wilcoxon matched-pairs signed
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Graphic 3. — M1 M2 evaluation.

100% of patients declared a pain diminution and the
average VAS was 1 (0-6) after surgery. 82% of patients
experienced a subjective functional gain and the
average postoperative Quick Dash score was 23 (0-57).
The average satisfaction score was 8/10 (0-10). 95% of
patients have also declared that they would choose to
have the operation again. Only one patient stated that
they would not do the surgery again.

Our Grip, Key pinch and Tip pinch measurements
are presented in Table I. We did not find any statistically
significant differences between the measured post-
operative strengths and the opposite hand.

The different mobilities are presented in Table II.
The postoperative palmar abduction, radial abduction
and MCP extension did not present any statistically
significant differences between the postoperative and
the opposite hand measurements. The postoperative
MCP flexion and Kapandji score demonstrate a
statistically significant difference compared to the
opposite hand. The median difference for the Kapandji
score was 1 less for postoperative scores and the post-
operative metacarpophalangeal flexion was on average
19 degrees lower.

The radiological results are presented in Table III.
Only three patients (15%) had a minimal bone erosion,
with a maximal erosion of 2.8 millimeters and no
clinical consequences. One case developed osteolysis
of'the distal scaphoid. Neither postoperative metacarpal
height nor metacarpal bone erosion demonstrated a
statistically significant difference in comparison to the
preoperative X-ray. However, the postoperative TMC
height and the M1/M2 ratio presented a statistically
significant difference with the preoperative evaluation,
corresponding to the proximal migration and the height
reduction of the thumb column (without clinically
significant association).

We noted an overall metacarpal migration grade
deterioration, which was statistically significant (chi-
square test; p=0,0468). Regarding the reduction of
the trapezial space, we found 53% grade 2 (9 cases)
and 18% grade 3 (3 cases) in preoperative X-rays. In
comparison, after surgery, we had 26% grade 2 (5 cases)
and 58% grade 3 (11 cases). Noted that we had 5 grades
1 (no collapse) preoperatively and 3 postoperatively.

We did not find any infection or real adverse tissue
reactions. One patient had developed a regional
pain complex syndrome. Three patients displayed
Regloint™ calcification but none of the patients had
any clinical repercussions.

DISCUSSION

The primary aim of this study was to evaluate whether
the Regjoint™ PLDLA 96/4 spacer degradation causes
peri prosthesis osteolysis. This complication was
reported in three Mattila et al. studies****2¢ and one
study by Kennedy et al.’.

The two first Mattila’s series (focused on partial
trapeziectomy>**), demonstrated 22 osteolysis of
varying severity, with seven clinical foreign body
reactions and three patients who required revision
surgery. These results contrast with our series and
with previous animal experimental studies. In fact, the
PLDLA 96/4 spacer showed a good biocompatibility in
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vivo and mild tissue reactions were merely ob-served in
a few animal experimental study reports®. Furthermore,
the studies which evaluated the use of PLDLA 96/4
spacers in MCP, TMC and carpometacarpal joints in
rheumatism patients showed no evidence of significant
osteolysis or adverse tissue reactions?’*"-3%,

Our study demonstrated the osteolysis of the
metacarpal base in 15% of the patients, which is a
lower result than those from Mattila et al series***.
Moreover, the average erosion depth was 0,2mm which
is much less than the results recorded by Mattila et
al. (average: 2 mm)** and Kennedy et al. (average:
3.1 mm)’, and none of these osteolysis induced a
clinical manifestation in our patients. Regarding the
development of foreign body reactions, we did not
find any clinical signs (pain, stiffness or swelling),
as Kennedy et al.’. The first explanation could be
determined by the type of trapeziectomy leading to an
inhomogeneous distribution of forces on the spacer.
In Mattila’s studies***, the trapezium was partially
excised and the spacer placed in the residual space in
contact with a cancellous bone. This can subject the
spacer to very high recurrent forces (shear stress and
friction). The PLDLA filaments gradually lose their
tensile force during the first six months, after which
the mass begins to disappear?”-?, but this phenomenon
could be altered by application of increased stresses to
the spacer. Irregularly distributed stresses could cause
premature wear on the spacer and loose bone debris
could trigger an adverse tissue reaction. Furthermore,
their population was relatively younger and probably
more active than our patients, with presumably higher
functional requirements and constraints.

Thus, by performing a complete trapeziectomy, we
could, perhaps, ensure a better constraints distribution
due to the spacer being placed between two complete
articular surfaces and avoid osteolysis and bone
resorption. It is probably this element which explains
the decrease in the rate of osteolysis (17 peri-spacer
osteolysis in the 33 patients) in the third study of Mattila
conducted on the interposition of Regjoint after total
trapeziectomy*. Even if these results are better than
their two first studies****, they continue to contrast with
our series (less metacarpal and scaphoid osteolysis).
Two facts can bring an element of explanation for
these different results. As explained by Kennedy et al.’,
a recent manufacturer’s safety notice estimated that
of 6,000 Regloint spacers since 2011, only 15 spacer
removals have been reported to date and in four of these
15 cases, tight insertion of the spacer with possible loss
of porous spacer quality may be associated with foreign
body reaction. Thus, it is essential trying to decrease
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the pressure on the spacer by selecting the correct
spacer size and preserving the interposition space by
setting up distraction K wires in such a way as to block
any recoil of the thumb column during the first period
of the Regjoint™ integration. This procedure was also
used by Tiihonen et al.*” and they also did not find any
foreign body reactions.

The secondary aim of our study is to evaluate
whether the spacer may restore and maintain the thumb
anatomy, strength and mobility after a minimum of
one year (minimal period for advanced degradation of
the spacer until the stabilisation state of fibrous tissue
replacement?®).

Thereby, we observed in our patients a decrease in
the height of the thumb column, but not associated with
any clinically functional consequences, as per Pomares
et al.*? who also found this in their 10-year follow-up
study on suspensionplasty or tendon interposition.

Regarding the different strength analyses, we did
not demonstrate any statistically significant differences
between the operated and the opposite hand. Our
patients therefore keep an acceptable strength.

In terms of mobility, the surgery causes an average
decrease of 19° in flexion and a median reduction in
the Kapandji score of 1, but without major clinical
repercussions. We found that the mobility reduction has
a minute impact on function if stability and indolence
of the thumb column are assured.

All patients reported a satisfactory reduction in pain.

Finally, we compared our results to the literature
about ligamentoplasty and ReglJjoint™ interposition.

Regarding the ligamentoplasty and trapezectomy
literature!-1204041 - our study show similar results in
terms of strengths and mobilities and good level
of QuickDASH and VAS. These comparisons
demonstrated that the Regjoint™ interposition can be
a reliable option in the therapeutic arsenal of TMCJ
arthritis.

Concerning the Regloint™ literature, our mean
postoperative QuickDASH score are in the range of the
other studies’***>3¢ There are different factors which
can promote variation of this score. It can be influenced
by the length of the follow-up, by the difference
between the mean age of patients in the studies (as
the normative QuickDASH scores increased with
age*?) and by the different types of surgery performed
(primary total trapeziectomy versus primary partial
trapeziectomy or arthroplasty revision). Finally, several
other pathologies can influence the QuickDash score,
specifically in the upper arm (elbow and shoulder).

Note that our VAS scored better than in the four
aforementioned studies.
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In addition, in comparison with the Regjoint™
literature, our results are similar of those from the 3
Mattila studies**5* regarding strengths and mobilities,
but superior to Kennedy’s study’ confirming the
hypothesis that placing the Regjoint™ as a salvage
procedure without a total trapezium resection can alter
the functional recovery.

The different limitations of our study should be
pointed out:

1. The lack of preoperative data, impeding the pre and
postoperative comparison of strengths and mobilities.

2. As a retrospective study, we cannot clearly define
the various follow-up times. With a defined follow-up
sequence, we could have carried out a chronological
evaluation of all patients.

3. Many of these patients have bilateral osteoarthritis,
which may have altered our benchmark.

4. The population size is small, limiting the power
of the study.

5. The prolonged nature of the study meant that the
long term complications such as potential late bone
erosion and potential diminution of the space between
the first metacarpal basis and the scaphoid (trapezial
void) could be assessed.

CONCLUSION

Concerning the Regjoint™, we have shown that this
spacer is safe with low biological activity. We did not
highlight any significant complications: no adverse
tissue reactions, no important bone erosion, no pain
or functional disorders. On the contrary, the patients
showed subjective improvements both in terms of
pain and functional results. It is important to note that
performing a complete trapeziectomy could ensure a
better constraints distribution and avoid osteolysis and
bone resorption. We have therefore demonstrated that
this technique can be a reliable option for the treatment
of TMCJ arthritis.
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