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INTRODUCTION

The STT joint is the predominant link between the 
proximal and distal rows of the carpus. The distal articu-
lating surface of the scaphoid has two facets separated 
by a ridge, orientated from radio-dorsal to ulno-palmar. 

The joint has dorsal and palmar joint capsules provid-
ing support, along with the palmar scapho-capitate and 
scapho-trapezial ligaments. The scapho-trapezial liga-
ment is the most important stabilising structure of the 
joint.1,2)

The prevalence of isolated STT joint OA varies from 
2-16% in various anatomical studies, but is most com-
monly seen in older women.3-6) It is frequently associated 
with thumb carpometacarpal (CMC) joint OA.7) Arm-
strong et al.3) found a radiological prevalence of isolated 
STT joint OA of 2%. The prevalence of combined CMC 
and STT joints OA was 8%.

Isolated OA of the STT joint commonly presents 
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with both wrist pain and weakness.7,8) The pain is char-
acteristically on the radial side of the wrist, overlying 
the scaphoid tubercle volarly. Whereas CMC joint pain 
typically presents with pain more dorsally and distally. 

The character of the pain may be sharp in nature causing 
patients to drop things, compared to the characteristic 
‘ache’ of CMC thumb joint pain. 

The literature suggests a wide range of possible surgi-

Table 1. Database search strategy and results

□ 1 MEDLINE scaphotrapezio-trapez*.ti,ab 23 
□ 2 MEDLINE STT.ti,ab 723 
□ 3 MEDLINE SCAPHOID BONE/ 1384 
□ 4 MEDLINE TRAPEZOID BONE/ 87 
□ 5 MEDLINE CARPAL BONES/ 4954 
□ 6 MEDLINE 1 OR 2 OR 3 OR 4 2152 
□ 7 MEDLINE (osteoarthriti* OR arthriti* OR OA OR wear OR degenerat*).ti,ab 349210 
□ 8 MEDLINE ARTHRITIS/ 24750 
□ 9 MEDLINE OSTEOARTHRITIS/ 29702 
□ 10 MEDLINE 7 OR 8 OR 9 368518 
□ 11 MEDLINE 6 AND 10 354 
□ 12 MEDLINE (surg* OR resection* OR arthroplasty OR injection* AND of AND fusion* OR arthrodesi*).ti,ab 1530 
□ 13 MEDLINE ARTHRODESIS/ 7615 
□ 14 MEDLINE ARTHROPLASTY/ 6858 
□ 15 MEDLINE exp SURGICAL PROCEDURES, MINOR/ OR exp SURGICAL PROCEDURES, OPERATIVE/ 2490420 
□ 16 MEDLINE su.fs 1644899 
□ 17 MEDLINE 12 OR 13 OR 14 OR 15 OR 16 3083096 
□ 18 MEDLINE 11 AND 17 289 
□ 19 MEDLINE 18 [Limit to: Humans and Publication Year 1980-2014 and (Age Groups All Adult 19 plus years)] 209 
□ 20 MEDLINE 19 [Limit to: Humans and Publication Year 1980-2014 and (Age Groups All Adult 19 plus years) and (Clinical 

Queries Reviews maximizes sensitivity or Therapy maximizes sensitivity or Prognosis maximizes sensitivity)]
170 

□ 21 EMBASE scaphotrapezio-trapez*.ti,ab 24 
□ 22 EMBASE STT.ti,ab 851 
□ 23 EMBASE SCAPHOID BONE/ 2047 
□ 24 EMBASE TRAPEZOID BONE/ 167 
□ 25 EMBASE 21 OR 22 OR 23 OR 24 2979 
□ 26 EMBASE (osteoarthriti* OR arthriti* OR OA OR wear OR degenerat*).ti,ab 405751 
□ 27 EMBASE ARTHRITIS/ 54212 
□ 28 EMBASE OSTEOARTHRITIS/ 57747 
□ 29 EMBASE 26 OR 27 OR 28 443278 
□ 30 EMBASE 25 AND 29 521 
□ 31 EMBASE (surg* OR resection* OR arthroplasty OR injection* AND of AND fusion* OR arthrodesi*).ti,ab 31381 
□ 32 EMBASE ARTHRODESIS/ 9515 
□ 33 EMBASE ARTHROPLASTY/ 13904 
□ 34 EMBASE SURGICAL TECHNIQUE/ 275784 
□ 35 EMBASE SURGERY/ OR MINOR SURGERY/ OR PLASTIC SURGERY [+NT]/ 314878 
□ 36 EMBASE su.fs 1715300 
□ 37 EMBASE 31 OR 32 OR 33 OR 34 OR 35 OR 36 2077221 
□ 38 EMBASE 30 AND 37 369 
□ 39 EMBASE 38 [Limit to: Human and Publication Year 1980-2014 and (Human Age Groups Adult 18 to 64 years or Aged 65+ 

years)]
214 

□ 40 EMBASE 39 [Limit to: Human and (Clinical Queries Reviews maximizes sensitivity or Therapy maximizes sensitivity or 
Prognosis maximizes sensitivity) and Publication Year 1980-2014 and (Human Age Groups Adult 18 to 64 years 
or Aged 65+ years)]

180 

□ 41 MEDLINE, 
EMBASE

Duplicate filtered: [19 [Limit to: Humans and Publication Year 1980-2014 and (Age Groups All Adult 19 plus 
years) and (Clinical Queries Reviews maximizes sensitivity or Therapy maximizes sensitivity or Prognosis 
maximizes sensitivity)]], [39 [Limit to: Human and (Clinical Queries Reviews maximizes sensitivity or Therapy 
maximizes sensitivity or Prognosis maximizes sensitivity) and Publication Year 1980-2014 and (Human Age 
Groups Adult 18 to 64 years or Aged 65+ years)]]

350
295 Unique results 
55 Duplicate results 

http://www.library.nhs.uk/hdas/search-results/1?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/2?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/3?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/4?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/5?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/6?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/7?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/8?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/9?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/10?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/11?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/12?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/13?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/14?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/15?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/16?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/17?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/18?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/19?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/20?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/21?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/22?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/23?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/24?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/25?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/26?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/27?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/28?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/29?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/30?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/31?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/32?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/33?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/34?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/35?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/36?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/37?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/38?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/39?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/40?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/41?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/41?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&CombineOption=unique&databases=bnj.ovi.emez
http://www.library.nhs.uk/hdas/search-results/41?PageNumber=1&PageSize=10&SortBy=srt.unspecified&ShowAbstracts=False&BackToSearchResultsCount=1&CombineOption=dupes&databases=bnj.ovi.emez
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cal interventions for treating STT OA, reflecting the lack 
of consensus as to the most effective treatment. Most 
papers to date are retrospective case series of a particular 
technique with the authors’ results at short to medium 
term follow up. Such evidence can potentially be prone 
to selective reporting within the series, and retrospective 
data can produce less reliable results.9) No systematic 
reviews of the evidence have been reported to date. The 
traditional surgical treatment of STT OA is arthrodesis, 
but this has been reported as having a high complication 
rate by a number of authors.10-14) Other surgical interven-
tions include distal scaphoid excision, trapeziectomy +/- 
partial trapezoidal excision, arthroscopic surgery and 
interposition/implant arthroplasty. 

This systematic review identifies and summarises, 
from studies, the evidence of the effectiveness of surgi-
cal treatments for STT OA. The objective is to evaluate 
which interventions provide the greatest improvement in 
pain, functional and/or radiological outcome. 

METHODS

The Embase and Medline (1980 to present) databases 
were searched in October 2014. The search terms and 
strategy are shown in Table 1. Inclusion criteria were all 
human and cadaveric study designs addressing surgery 
for STT OA, in any language. Eligible studies had to 
report outcome measures regarding pain, function or ra-
diological scores. Exclusion criteria were animal studies 
due to their different anatomy and inability to report out-
comes. Also excluded were studies of subjects less than 
18 years of age to allow the results to be representative 
of an adult population. 

The reference lists of all papers were hand-searched 
for other relevant papers. Study selection was performed 
by two reviewers (VMD and LM). In papers where there 
was disagreement between these two reviewers, the third 

author (ZN) confirmed the decision. 

RESULTS

295 papers were reviewed for inclusion using the 
inclusion and exclusion criteria identified. The method-
ology of paper identification, screening, eligibility and 
inclusion is illustrated in the flow diagram (Fig. 1). 21 pa-
pers met the eligibility criteria and are detailed in Table 2. 

DISCUSSION

Trapeziectomy and partial trapezoidal excision 
Several studies reported the results of trapeziectomy 

and partial trapezoidal excision for treating STT OA. 
Andrachuk and Yang15) described their results of this 
technique combined with ligament reconstruction tendon 
interposition (LRTI) in 12 wrists for isolated STT joint 
OA. Although their sample group is small and statisti-
cally insignificant, patients symptoms, grip and pinch 
strength were improved. 

Tomaino et al.16) studied 37 patients undergoing tra-
pezium excision. They compared the results between 23 
patients undergoing trapezium excision and proximal 
trapezoid excision for combined CMC and STT joint 
OA, with 14 patients undergoing trapeziectomy only for 
isolated CMC joint OA. There was no increased mor-
bidity with the combined procedure. The differences in 
post-operative grip and pinch strengths between the two 
groups were not statistically significant. 

Trapeziectomy and partial trapezoidal excision has 
produced good pain relief and ROMs with low morbidity 
and complication rates, although can lead to thumb weak-
ness. It has been stressed that intra-operative evaluation 
of the scapho-trapezoid joint after trapeziectomy is im-
portant to evaluate whether partial trapezoidal excision 
is necessary to avoid ongoing post-operative symptoms.

350 articles identified through Medline
and Embase database searching

1 additional article identified through
hand-searching the references

275 articles excluded as addressing:
scapho-lunate instability, scapho-lunate
advanced collapse, scaphoid non-union
advanced collapse, kienbocks disease,
CMC joint OA, scaphoid fracture,
midcarpal OA

55 articles excluded
for duplication351 articles identified

296 articles assessed for eligibility

21 articles used in quantitative synthesis
Fig. 1. Study selection methodology.
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Distal scaphoid excision
Two studies in the review reported the results of ex-

cising the distal scaphoid for treating STT OA. Garcia-
Elias et al.17) proposed resecting the distal one fourth 
of the scaphoid, based on the assumption that a greater 
scaphoid resection would obviate the need for tendon 
interposition without consequence. In their study of 21 
wrists, nine wrists received no fibrous interposition and 
12 wrists had capsular or tendon tissue to fill the de-
fect. At follow-up, 13 wrists were pain-free while eight 
had occasional mild discomfort. Mean range of move-
ment (ROM) was 118 degrees of flexion-extension with 
grip strength improved by 26% (p = 0.001) and pinch 
strength by 40% (p = 0.001). Of note, the wrists with 
no fibrous interposition showed significantly greater 
flexion-extension (mean 127 degrees) than the patients 
with interposition (mean 113 degrees)(p = 0.04). They 
found that distal scaphoid excision consistently led to a 
change in carpal alignment. Four patients had a dorsal 
intercalated segmental instability (DISI) malalignment 
preoperatively, whilst 12 patients had a DISI at the latest 
follow up, using a radio-lunate angle equal to or greater 
than 15 degrees to define a DISI. Of significance, they 
found no correlation between their patients’ functional 
outcomes and the DISI malalignments. 

Following distal pole scaphoid excision, the majority 
of the load across the STT articulation transfers to the 
central midcarpal joint. Consequently the scapholuno-
capitate joint may suffer from overload, so distal pole 
scaphoid excision is contraindicated if the scapholuno-
capitate joint is arthritic, unstable or incongruent. 

A further possible sequelae of distal pole scaphoid 
excision is dorsal subluxation of the capitate and de-
velopment of a DISI malalignment. When the distal 
scaphoid is excised, the flexion tendency from the load 
across the STT joint is removed. So the extension force 
transmitted from the triquetrum to the lunate increases 
relatively and these bones rotate into abnormal extension 
and DISI.17) These authors suggested a method of not 
interposing soft tissue, but tightly reattaching the distally 
based capsular flap on to the scaphoid and lunate dorsal 
ridge with transosseous or bone anchor sutures. This pre-
vented DISI formation in their series. 

Distal pole of scaphoid excision is thus contraindicat-
ed in the presence of chronic dorsal midcarpal instabili-
ty.18-20) If the wrist has weak dorsal midcarpal capsulolig-
amentous constraints and the distal scaphoid is excised, 
this can cause DISI malalignment, carpal collapse and 
dorsal capitate subluxation. Park21) described the ‘poste-
rior drawer test’ preoperatively to detect when this pro-

cedure should be avoided. Under xray, if the capitate can 
be dorsally displaced beyond the lunate, distal scaphoid 
excision causing wrist destabilisation is likely18,20) and 
STT joint arthrodesis may be a better alternative.

Wessels22) achieved reduction or elimination of pain 
in 54 of his 56 patients after open excision of the dis-
tal 3-4mm of the scaphoid and capsulorraphy. He had 
complications of 2 transient radial nerve irritations and 
2 injuries to the radial artery. He agreed that this proce-
dure is contraindicated if there is accompanying CMC 
or midcarpal joint OA, bacterial infection, or rheumatoid 
arthritis.

The importance of the volar scaphotrapezial liga-
ments in maintaining extension of the scaphoid has been 
described.2,23) It is possible that the surgical approach for 
excision of the distal pole of the scaphoid damages the 
competence of this ligamentous complex. 

So in the absence of midcarpal instability, distal 
scaphoid excision is recommended as an effective surgi-
cal option providing reliable results. It is technically less 
demanding and needs a shorter post-operative immobili-
sation period than STT joint arthrodesis. Distal scaphoid 
excision also has with fewer complications than STT 
joint arthrodesis, but arthrodesis is the suggested alterna-
tive procedure in the presence of midcarpal instability.20) 

Arthroscopic STT joint surgery
A number of authors have reported their results of 

arthroscopic debridement of the STT joint or excision of 
the distal scaphoid. Cobb et al.24) produced satisfactory 
pain relief and return of grip strength, key and chuck 
pinch in their case series of 35 resection arthroplasties 
for treatment of combined CMC and STT joint OA. Al-
though the follow-up was short at one year minimum, 
all their patients experienced significantly less pain and 
improved scores on the Disabilities of the Arm, Shoulder 
and Hand (DASH) patient surveys post-operatively. The 
average return to full duty was 34 (14-91) days. Four 
patients required additional surgery for persistent pain at 
final follow up, one for deep infection and one for flexor 
carpi radialis tendonitis. The remaining two were revised 
to an open procedure at another centre, so the complica-
tion details unknown. 

Normand et al.25) reported very good results for ar-
throscopic resection of the distal scaphoid for isolated 
STT OA in eight patients, who had a mean age of 70 
years. Pain had completely resolved in six patients, and 
decreased in one patient post-operatively.

Mathoulin and Darin26) reported good outcomes using 
their technique of resecting 2-3mm of bone at the STT 
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joint via a 1-2 midcarpal portal, and in some patients 
introducing a pyrocarbon implant spacer as well. Their 
study population included 13 women with an average 
age of 58 (52-64) years. Although they noted a progres-
sive compression of the scaphotrapezial space, no fur-
ther pain occurred. A further 13 patients with an average 
age of 62 (48-79) years received a pyrocarbon implant 
for disabling pain with a significant reduction in pinch 
strength. Overall mobility improved in all patients post-
operatively. Complete resolution of pain was reported 
in 12 patients, with diminished pain in one patient. Two 
implant dislocations occurred due to incomplete resec-
tion of the distal pole, leaving a medial bone wall caus-
ing inadequate insertion of the implant.

Ashwood et al.27) described good short-term symp-
tomatic relief using their approach of arthroscopic 
debridement of synovitis, chondral flaps and rim osteo-
phytes rather than distal scaphoid excision. Their ten 
patients all showed a reduction in visual analogue pain 
scores from a mean of 86 to 14 points, with an average 
follow up of 36 (12-65) months. 

Arthroscopic debridement/bony excision has pro-
duced good results in experienced hands, and may be an 
area of future development. At the present time the long 
term outcome of these procedures is not clear.

Implant arthroplasty
During the 1990’s the use of graphite-coated with 

pyrocarbon was extended to develop the scaphoid tra-
pezium pyrocarbon implant (STPI). This material has a 
Young’s modulus close to that of cortical bone, and is 
bioinert. The implant has a concave and a convex surface 
to fit the gap after distal scaphoid excision and is avail-
able in two sizes. The spacer is designed to maintain 
scaphoid length after resection, allowing compressive 
forces to be dissipated from the implant to the scaphoid, 
hence decreasing the likelihood of a DISI malalignment 
developing.20)

Three studies in this review produced improved pain 
scores after interposition arthroplasty, and two improved 
DASH scores. Pegoli et al.28) gave their patients STPI’s 
by open and arthroscopic approaches for isolated STT 
OA. All of their 8 patients (10 wrists) had functional 
improvement and returned to daily activities at three 
months post operatively. Average DASH scores reduced 
from 49 pre operatively to 39 post operatively. However 
their first two implants dislocated, which they identified 
as their learning curve due to inadequate distal scaphoid 
resection. No further dislocations occurred. 

Low and Edmunds29) inserted ten STPI’s in nine pa-

tients with a mean age of 66 (58-76) years, and reviewed 
them at a mean follow up of 16.4 (3-35) months. Post 
operatively, pain scores improved significantly, the mean 
DASH score was 21, mean grip strength 82% and mean 
pinch strength 85% compared to the non-operated side. No 
complications or changes in carpal alignment were noted. 

Pequignot et al.30) reported on inserting a discoid py-
rocarbon implant in 15 wrists with a mean four year fol-
low up. Pain scores decreased post operatively, but a loss 
of radial deviation (< 10 degrees) and a loss of wrist ex-
tension (< 15 degrees) was noted, with no complications.

No longer term follow-ups are reported. Implant 
arthroplasty has produced good medium term results, 
although authors of this technique have described the 
importance of adequate bony resection to avoid implant 
dislocation. Once again the long term survival and out-
come of these implants is not certain, but it is a useful 
alternative to STT joint arthrodesis.

Other materials have been tried in the wrist for joint 
reconstruction/interposition arthroplasty. Fracture of the 
implant and reactive synovitis have been described after 
silicone prosthesis insertion.31) A persistently painful for-
eign body giant cell reaction after use of a polytetrafluo-
roethylene implant has been described in a case report of 
a single patient.32)

STT joint arthrodesis
STT joint arthrodesis was first described by Peter-

son and Lipscomb in 1967.33) Early descriptions of the 
technique favoured a dorso-radial approach to the joint, 
whilst others preferred a volar approach centred over the 
scaphoid tubercle and trapezium.34)

Contraindications to this procedure include degenera-
tive change in the radioscaphoid joint, as the inevitable 
increased load transfer to this joint after STT fusion 
would increase symptoms. If on pre operative evaluation 
the scaphoid is highly mobile, moving into excessive 
flexion and pronation on radial deviation, this can cause 
painful radioscaphoid subluxation after STT fusion. STT 
joint fusion should be avoided in these cases. 

Irrespective of surgical approach, it is important to 
maintain bony alignment during bony fixation to gain a 
good outcome. It has been determined in cadaveric stud-
ies that the scaphoid should lie at 40-60 degrees of flex-
ion relative to the long axis of the radius on the lateral 
radiograph in order to maximise post-operative ROM.35) 
Scaphoid extension should be avoided to prevent im-
pingement and decreased ROM. 

STT arthrodesis has been reported as having a high 
complication rate in a number of series.10-12) with non-
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union rates of 21%,10) 25%11) and 31% reported.12) De-
velopment of painful degenerative CMC joint OA post 
operatively is described by several authors.10,13,14) Other 
complications have included flexor pollicis longus ten-
don rupture and radioscaphoid arthrosis,14) fracture of the 
distal radius after bone graft harvesting and needing fur-
ther surgery of radial styloidectomy for impingement.10) 

Watson et al.36) have produced the largest series of 
results of 1,000 intercarpal arthrodeses, 798 of which 
were STT joint fusions. They had a wide spectrum of in-
dications for this fusion including rotary subluxation of 
the scaphoid, midcarpal instability, scaphoid non-union, 
Kienbock’s disease and congenital synchondrosis, with 
8% of operations being for degenerative disease. Their 
results showed a lower non-union rate of 4%, with an av-
erage length of time to union of 48 days. ROM achieved 
was 75% of the contralateral wrist, power more than 
80% of the contralateral wrist and an overall improve-
ment in wrist function demonstrated in 86% of patients 
post operatively. Watson et al. stressed the importance 
of performing a radial styloidectomy simultaneously, 
as they reported that 33% of their patients had persistent 
pain secondary to radial styloid impingement. 1.5% of pa-
tients developed scapho-lunate advanced collapse changes 
post fusion and required reconstructive surgery. Overall 
he found this to be a reliable and effective procedure with 
high patient satisfaction and low complication rates.

Other studies37,38) have shown STT joint arthrodesis 
to be a valid therapeutic treatment with satisfactory re-
sults . Nemoto and Inagaki39) achieved radiological union 
at 8-12 weeks post-operatively using vascularised bone 
graft from the radius.

Meier et al.40) agreed that STT joint fusion is an effec-
tive treatment for pain relief in their 111 patient series, 
with an average 4 (2-8) year follow up. Their indications 
for STT joint fusion included chronic dissociation of 
the scapho-lunate joint, STT OA, advanced Kienbock’s 
disease and trapezium dislocation. Patients pain scores 
decreased and grip strengths improved post-operatively. 
However their patients had a decreased post-operative 
ROM, of 81% of the pre-operative flexion extension 
arc, and a decreased radio-ulnar arc of 68% of the pre-
operative range. 

STT joint fusion provides good pain relief and out-
comes but has a high complication rate and is technically 
demanding.

We conclude that the most effective surgery for iso-
lated STT joint OA remains unclear. However the notion 
that STT joint arthrodesis is the ‘gold standard’ has been 
challenged by the good results from other more modern 

procedures.
It is acknowledged that the majority of papers reviewed 

are of level four evidence, with a minority of level five 
papers. They are all retrospective in nature, and thus po-
tentially prone to publication bias and selective reporting 
within studies. Future knowledge would benefit greatly 
from studies of a higher level of evidence, being pro-
spective in nature and having a longer follow up period. 
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STT joint osteoarthritis

Non-surgical treatment exhausted

With carpometacarpal joint OA With no carpometacarpal joint OA

Trapeziectomy and proximal
trapezoid excision

Implant arthroplasty- Scapholunocapitate
joint arthritic or
incongruent on xray

- Prexisting disi on
lateral xray

- Dorsal midcarpal
instability on
preoperative posterior
drawer test*

- No radiocarpal OA on
xray

- Scapholunocapitate
joint not arthritic,
unstable or
incongruent

- Ensure scapho-lunate
ligament is intact

Arthroscopic or open
distal scaphoid excision

STT joint fusion with
radial styloidectomy

KEY:
*Posterior drawer test-under
xray guidance, if the capitate
can be dorsally displaced
beyond the lunate the test
is positive

OA- osteoarthritis

STT - scaphotrapeziotrapezoidal

Appendix Fig. 1. STT osteoarthritis surgical treatment algorithm.


