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ORIGINAL STUDY

Results of treatment of osteoarthritis of the scaphotrapeziotrapezoidal joint
with tendon allograft interposition

Annelies EEcknoupt, Nadine HOLLEVOET

From the Department of Orthopaedic Surgery and Traumatology University Hopsital Ghent

The aim of the study was to determine if the use of
tendon allografts in combination with distal scaphoid
resection for the treatment of isolated STT arthrosis
is a save procedure. We reviewed the postoperative
complications, re-operations, clinical and radiological
results of this treatment modality. A retrospective
cohort study was conducted. Investigated parameters
include wrist mobility (wrist extension and -flexion),
strength (grip- and pinch strength), patient-reported
outcome scores : Visual Analogue Scale (VAS), Quick
Disabilities of the Arm, Shoulder and Hand score
(Q-DASH) and Patient Rated Wrist/Hand Evaluation
score (PRWHE) and radiographic measurements :
scapholunate (SL) angle, radiolunate (RL) angle and
capitolunate (CL) angle. Ten wrists were included in
nine patients. No revision surgery was performed.
Two patients had transient neuropraxia of the radial
nerve. Postoperative flexion-extension arc was 112°.
Grip-strength was significantly increased after
surgery (20 to 28kg). The average VAS score the past
week was 1.75 (range 0-6.7), the average maximum
VAS score was 3.0 (range 0-10). The mean PRWHE
score was 16.6 (range 0- 69). The mean Q-DASH score
was 17.95 (range 0-51). The current study indicates
that distal scaphoid resection for isolated STT arthritis
is a save procedure with minimal complications. It
significantly improves grip strength. Mobility of the
wrist was similar to contralateral wrist after surgery.
Pain postoperatively was very limited (low VAS
scores) and good functional scores (Q-DASH and
PRWHE) were noted. Our findings support the prior
findings that excisional arthroplasty might worsen
carpal instability.
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INTRODUCTION

Osteoarthritis off the scaphotrapeziotrapezoidal
(STT) joint is the second most common site
of radiographic osteoarthritis in the wrist after
thumb trapezial-metacarpal joint osteoarthritis (7).
Symptomatic isolated STT joint arthritis can affect
up to 16% of the population (2).

Clinical signs include radial-sided wrist pain,
swelling, tenderness over the STT joint (3) and
pain during activities that require a large range
of wrist motion (4). On clinical examination STT
arthrosis presents with more medial and proximal
pain compared to thumb trapezial-metacarpal joint
symptoms (3).
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Initial treatment of STT arthritis should be
conservative and involves splinting, activity modifi-
cation, anti-inflammatory medication and steroid
injections for pain relief (3). Painful STT arthritis
tends to respond well to conservative treatment (5).

The literature suggests a wide range of possible
surgical techniques for management of isolated STT
osteoarthritis. This reflects the lack of consensus to
the most effective treatment (6). Surgical procedures
for symptomatic STT arthrosis include : distal
scaphoid excision, with or without filling of the
void (with autologous tendon graft or pyrocarbon
implant), trapeziectomy with or without partial
trapezoidectomy, STT arthrodesis, arthroscopic
debridement or distal scaphoid excision (3), wrist
denervation (7) or resurfacing implant of the distal
pole of the scaphoid (INCA prosthesis, Arseus
Medical group).

Advantages of the STT resection arthroplasty
include a technically easier operation, shorter
immobilization period, fasterrecovery forthe patient,
and less complications compared to arthrodesis
(4). One of the main concerns on the treatment of
STT resection arthroplasty is the development or
worsening of midcarpal instability (8,9). Shortening
of the scaphoid decreases the flexion moment of the
scaphoid and allows the extension moment of the
lunate to predominate. This leads to an extension of
the proximal row and eventually can lead to dorsal
intercalated segment instability (DISI) deformity
).

The aim of the study was to determine if the
use of tendon allografts in combination with distal
scaphoid resection is a save procedure. The second
goal was to investigate the effect of surgery on
functional and patient reported outcome measures.
Third we examined the effect of amount of resected
distal scaphoid and the change in radiographic
parameters on functional- and patient reported
outcome measures.

MATERIALS AND METHODS
We conducted a retrospective cohort study of
patients who were treated with an open distal pole

resection of the scaphoid with tendon allograft
interposition for isolated STT arthritis between
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2006 and 2020. A total of 10 treated wrists were
identified, in nine patients. There were no patients
lost to follow-up. All participants gave written
informed consent. The authors obtained approval by
the institutional ethical committee (BC-07332). All
operations were performed by a senior hand surgeon
(NH). The follow-up examination and was done
by the first author (AE). Surgery was performed
under general anaesthesia, an upper arm tourniquet
was used. The STT joint was first located under
fluoroscopy. A dorso-radial incision was made over
the STT joint. Further dissection between the tendons
of the first extensor compartment was performed
down to the joint capsule. The STT capsule was
longitudinally opened dorsally. A minimal resection
of the distal scaphoid was performed. The plane of
the scaphoid osteotomy was parallel to the proximal
trapeziotrapezoid articular surface. A donor ten-
don was rolled-up like an anchovy and sutured
together with ethybond 2.0 suture, and placed in
the empty space. The dorsal capsule was reattached.
Postoperative the wrist was immobilised during 4
weeks in a forearm cast. Afterwards a brace was
applied and patients were instructed to mobilise the
wrist and thumb.

We noted demographic parameters (age at time
of surgery, gender, side of surgery, dominance),
postoperative complications and revision surgery.
Patient reported outcome, functional outcome
measurements and radiographs (posteroanterior
and lateral view) of both wrists and were obtained.
Patient-reported outcomes were evaluated using a
Visual Analogue Scale (VAS), Quick Disabilities
of the Arm, Shoulder and Hand score Dutch
Language Version (Q-DASH-DLV) (700 and
Patient Rated Wrist/Hand Evaluation score Dutch
Language Version (PRWHE-DLV) (11). VAS
score defines a score from 0 to 10 (0 no pain to 10
worst possible pain). Patients had to answer two
questions concerning their pain perception : ‘How
high would you rate the average pain of the past
7 days?’ (= average VAS score the past week) and
‘How high would you rate the most intense pain
you perceived the last 7 days?’ (=maximum VAS
score). The Q-DASH is a shortened version of the
DASH questionnaire, which is a scoring system for
disability of the upper extremity. The questionnaire
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Figure 1. — Radiographic axes used for radiographic measure-
ments. A : lunate axis, defined as the line perpendicular to
perpendicular to the line connecting the palmar and dorsal horns
of the lunate, B : scaphoid axis defined as a line connecting the
midpoint of its proximal and distal pole, C : capitate axis, line
through midportion of its proximal pole to the midportion of its
distal articular surface. D : Axis of the radius, defined by the
line passing the middle of the sagittal diameter of the radius.

contains 2 optional modules on work and instrument
and sports, that were not included. The scores range
from 0 (no disability) to 100 (complete disability).
The PRWHE is a questionnaire containing 15
questions concerning pain and functionality
(specific and daily functioning). Each question is
rated from O to 10 (0 no pain/no difficulty to 10
worst possible pain/ not capable of performing).
This provides a total score of 0 to 100. A higher
score is associated with more pain and disability and
thus with a poorer outcome. Functional outcome
measurements included range of motion of the
wrist, grip strength, and key pinch. Active range of
motion of the wrist was measured in extension and
flexion using a goniometer. Thumb opposition was
assessed according to Kapandji’s classification (72).
Grip strength was measured in kilograms using a

Jamar hand dynamometer. Key pinch was measured
in kilograms using a hydraulic pinch gauge. For each
outcome, the average of 3 repeated measurements
was obtained. Bilateral radiographs were taken
in posteroanterior and lateral view ; we measured
the scapholunate (SL) angle, capitolunate angle
(CL) and radiolunate (RL) angle. Radiographic
parameters were measured based on radiographic
axes as illustrated in figure 1 (73). In accordance
with several authors, the following normal range of
radiographic values were considered : SL angle of
30°-60°, RL angle of -15° to 15° and CL angle of
-15° to 15° (13). The degree of STT osteoarthritis
was determined on preoperative radiographs
according to White et al. (74). Resection of distal
scaphoid was measured in mm on postoperative
frontal radiograph of the wrist and was calculated
by the difference of the postoperative length of the
scaphoid to the preoperative length.

Statistical analysis was performed with MedCalc
(MedCalc Software, Ostend, Belgium) and SAS
(SAS Institute, NC, USA). To compare preoperative
measurements (grip strength and radiographic
parameters such as SL angle, RL angle and CL
angle) with postoperative measurements the Student
T test was used, and the level of significance was
set at 0.05. The difference in mobility (wrist flexion
and extension) and grip -and pinch strength for the
operated and contralateral side, was analysed using
the student T test, significance level was set at 0.05.
To evaluate the effect of amount of resected distal
scaphoid on wrist mobility, strength, pain and patient
reported outcome score the Pearson correlation
analysis (R = Pearson correlation coefficient) was
used.

RESULTS

Ten wrist were included, in 9 patients (one
patient was operated on both sides). Six women
were operated and 4 men. Mean age at time of
operation was 57 years (range 37-74 year). Time
to radiographic follow up was 61.6 months (range
5-166 months) and mean time to functional scoring
and patient-reported outcome follow-up was 92.9
months (range 11-166 months). Three patients were
not able to visit the hospital because of the COVID
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pandemic. For these patients data was extracted from
their patient files and questionnaires were obtained
electronically. Seven patients were operated on the
non-dominant hand. STT arthrosis was classified
using the White classification (/4): two patients
were classified in stage 1, three in stage 2 and
four in stage 3. None of the patients had revision
surgery. Two patients had a transient neuropraxia
of the radial nerve. Summary of postoperative
mobility, strength and patient-reported outcome
measures were presented in Table 1. Mobility post-
operatively did not change significant compared
to contralateral wrist (wrist flexion p=0.72, wrist
extension p= 0.08). Postoperative Kapandji score
was 10/10 for all patients. Postoperative strength
significantly increased from 20 kg preoperative
to 28 kg postoperative (p= 0.002). Grip strength
postoperative was 95% of the contralateral side.
Keypinch postoperative was similar for both sides
(both sides 6kg).

The average VAS score the past week was 1.75
(range 0-7), the average maximum VAS score was
3.0 (range 0-10). The mean PRWHE score was
16.6 (range 0-69). The mean Q-DASH score was
17.95 (range 0-51). Radiographic parameters that
may influence postoperative carpal instability were
summarized in Table II. Five out of ten operated
wrists had a SL angle >60° after surgery, in three
wrists the CL angle was >15° and in three wrists the
RL angle was >15° after surgery. A mean resection of
the distal scaphoid of 4.3mm was measured (range
2.0mm-9.0mm). No correlation was found between
amount of resection or radiographic parameters and
patient reported outcome measures (Q-DASH and
PRWHE).

DISCUSSION

We compared the postoperative results of dif-
ferent treatment modalities for STT arthritis to the
results of the current study. Flexion-extension arc in
the present study of 113° was comparable to 118°
reported by Garcia-Elias (15) and 135° by Berkhout
etal (16) who performed a distal scaphoid resection
with or without tendon interposition. Postoperative
mobility was also comparable to arthroscopic distal
scaphoid resection (postoperative flexion-extension

Table II. — Summary of Radiographical parameters.
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arc range 115°-143°) (17,18) and distal scaphoid
resection plus pyrocarbon implant (post-operative
flexion-extension arc of 126°) (19). Postoperative
range of motion after STT arthrodesis and partial
trapeziectomy was more limited : flexion-extension
arc ranged from 77° to 103° (20,21), respectively
100°-108° (22,23).

The current study showed that postoperative
grip strength significantly increased after surgery
(28kg -95% of the contralateral side). This was
better than previously measured by Garcia-Elias
(84% of contralateral wrist) (5) and Berkhout (23kg)
(16). Results for grip strength were comparable
for distal scaphoid resection plus pyrocarbon
implant (23-24 kg, 82% versus contralateral wrist)
(24,25), partial trapeziectomy (19kg-24kg, 100%
versus contralateral) (22,26) and arthroscopic distal
scaphoid resection (19kg-42kg, 79-100%) (4,18,27).
Strength was more restricted after STT arthrodesis
(range from 68% to 77% versus contralateral wrist)
(17,20,21,28) and wrist denervation (69% versus
contralateral wrist) (29). Postoperative VAS scores
were low for all treatment modalities (range 0.6-3)
(15,16,18,19,21,22,25-27,30). Best functional results,
with lowest DASH scores, were reported in the
current study.

In the current study a mild postoperative increase
in DISI deformity was seen, with three out of 10
wrists had postoperatively a RL angle >15°, 5 out
of ten wrist a SL angle >60° and 3 out of ten wrists
a CL angle >15°. This supports the prior findings
that excisional arthroplasty might worsen carpal
instability (30). Several studies were conducted to
evaluate the effect of carpal instability on functional
outcome, but neither the amount of DISI (75) nor the
resection height were significantly correlated with
the functional scores (5,15,31). This was confirmed
by the current study in which no correlation between
amount of resected distal scaphoid or radiographic
parameters and Q-DASH or PRWHE scores was
found.

Postoperative pain was minimal with average
VAS score of 1.75 and the maximum VAS score was
3.0. This is in line with Berkhout and Macuzzi after
distal scaphoid resection who reported an average
pain score of 2.1 on a 0 to 10 scale (16,30).

Advantage of the present study is the long time

Acta Orthopeedica Belgica, Vol. 87 - 3 - 2021

to follow-up. This is longer than similar clinical
studies on resection of distal pole of scaphoid for
STT osteoarthritis (5,76). This is the first study
to present the results concerning the use of allo-
graft tendon interposition after distal scaphoid
resection for isolated STT arthritis. Disadvantage
is the limited study group of 10 operated wrists.
Because STT arthtitis is mostly asymptomatic and
symptomatic STT arthritis tends to respond well
to conservative treatment, surgery is restricted to
a small amount of patients. Some pre-operative
measures were missing because they were not noted
in the patient files. We did not have any pre-operative
measures of Q-DASH, PRWHE and VAS scores, so
postoperative changes in these parameters could not
be measured.

CONCLUSION

The current study indicates that distal scaphoid
resection for isolated STT arthritis is a save proce-
dure with minimal complications. It significantly
improves grip strength after surgery. Mobility of the
wrist was well preserved after surgery and similar
to contralateral wrist. Pain postoperative was very
limited (low VAS scores) and good functional scores
(Q-DASH and PRWHE) were noted. Our findings
support prior findings that excisional arthroplasty
might worsen carpal instability.
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