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Background: Scaphocapitate arthrodesis (SCA) is a described technique for
chronic wrist pathology such as Kienbock disease and carpal instability. The tech-
nique aims to preserve motion, while maintaining carpal height, preserving the
radioscaphoid articulation, and offloading the lunate. Limited case series evaluate
the outcomes of this previously described technique. We aim to determine if the
collective, updated literature on outcomes of SCA support its continued applica-
tion by the wrist surgeon. Furthermore, we investigated if any technical variations
offer an advantage in improving patientreported outcomes after SCA.

Methods: A literature search was performed using Preferred Reporting Items
for Systematic Reviews and Meta-Analyses guidelines. Articles selected for critical
review were examined for patient demographic data, functional outcomes, radio-
graphic outcomes, and complications. A qualitative analysis was then performed to
synthesize the available date.

Results: A total of 18 unique articles published between 1991 and 2022 were iden-
tified, representing a total of 285 individual cases of SCA. Nonunion rate ranged
0%—-22%. Preoperative visual analog scale pain scores ranged from 3.2 to 10,
whereas postoperative visual analog scale pain scores ranged from 0 to 4. Patient-
reported outcomes are reported by validated instruments, including the Disabilities
of the Arm, Shoulder, and Hand, QuickDASH, Patient-rated Wrist Evaluation, and
Mayo Wrist Score.

Conclusions: SCA is a viable treatment option for patients with Kienbock dis-
ease. SCA offers reliable improvements in patient pain, grip strength, and
patient-reported outcomes. (Plast Reconstr Surg Glob Open 2024; 12:e6205; doi:
10.1097/GOX.0000000000006205; Published online 3 October 2024.)

INTRODUCTION

Scaphocapitate arthrodesis (SCA) is a motion-
preserving wrist salvage technique for chronic wrist
pathology that would otherwise result in progressive
arthritis and collapse and arthrosis." The procedure
involves de-cortication of the articular surface at the
scaphocapitate articulation and stable fixation through a
variety of techniques such as K-wires, screws, or staples.
The goals of the technique are to maintain carpal height,
preserve the radioscaphoid articulation, and offload the
lunate.*® SCA is most often used to treat Kienbock dis-
ease and scapholunate instability."" In Kienbock disease,
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idiopathic necrosis of the lunate results in carpal col-
lapse and arthrosis, where patients experience debilitat-
ing pain and limitation in range of motion."" In the case
of chronic scapholunate ligament instability, SCA offers
improvement in radioscaphoid congruence to alleviate
pain and loss of range of motion.”

The technique was first described for the treatment
of scaphoid nonunion by Sutro and Helfet.*” Pisano et
al described the use of SCA for Kienbock disease as well
as scapholunate instability.” The SCA technique, and sev-
eral technical variations, have subsequently been well-
described in the literature. However, these studies largely
consist of low-volume case series with limited follow-up
and heterogenous study methodology and outcome
measures. Given these limitations, our authors aimed to
perform a systematic review of the literature to provide
an updated and more complete account of this surgical
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technique. Our investigation aimed to answer the clinical
questions of whether the literature supports the efficacy
of this technique, and whether variations on the tech-
nique provide advantages in terms of patient-reported
outcomes.

METHODS

A literature search was performed using the estab-
lished Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines. The PubMed, Google
Scholar, and Web of Science electronic databases were
used to conduct this study. We used the following search
terms: scaphocapitate arthrodesis or fusion, intercarpal
arthrodesis or fusion, limited intercarpal arthrodesis or
fusion.

The resulting articles were then screened by our
authors by title and abstract to ensure relevance to the
topic. Given the use of multiple databases, duplicates of
the same article were first excluded. The search was fur-
ther refined with inclusion criteria: English language, full
text available, correct surgical intervention and studies
on human subjects. We added the additional exclusion
criteria of cadaver-based studies and author replies or
responses. Articles selected for critical review were exam-
ined for patient demographic data, functional outcomes,
radiographic outcomes, and complications. A qualitative
analysis was then conducted to synthesize the available
data.

RESULTS

The initial literature database search produced 781
titles. After systematic application of inclusion and exclu-
sion criteria, a total of 18 unique articles published
between 1991 and 2022 were identified as appropriate
for the present study. (See figure, Supplemental Digital
Content 1, which depicts the flow diagram of our system-
atic approach. http://links.Jlww.com/PRSGO/D535) The
articles contained a total of 285 individual cases of SCA.
The majority of articles reported on the technique for
the indication of Kienbock disease (n =15, 88.2%), while
three articles reported on its use in scapholunate instabil-
ity (n =3, 18%). The average patient age ranged from 24
to 44 years, while the average follow-up ranged from 0.7
to 25 years. Table 1 represents a summary of the articles
included in the present review and the outcomes available
for qualitative analysis."*>%*

The majority of authors used an open approach
(n =14, 78%), whereas four articles discussed the use of
wrist arthroscopy (n =4, 22.0%). Fixation techniques var-
ied and included the use of K-wire, headless compression
screws, circular plate, and staples. Autologous bone graft-
ing was performed in the majority of cases from the distal
radius or iliac crest (n =14, 78%). Prophylactic styloid-
ectomy was not routinely performed but was described
in two articles (11%). Subtotal and total lunate excision
was discussed in the technique in 10 articles (56%). The
published case series demonstrated average healing time
ranging from 7.2 weeks to 14 weeks.>>!'72! Eleven of the
case series reported complete fusion in all patients (0%

2

PRS Global Open ¢ 2024

Takeaways

Question: Does the collective, updated literature on out-
comes of scaphocapitate arthrodesis support its continued
application by the wrist surgeon, and do any technical vari-
ations offer an advantage in improving patient-reported
outcomes after scaphocapitate arthrodesis?

Findings: In terms of functional outcomes, the litera-
ture is consistent in demonstrating that scaphocapitate
arthrodesis is effective at treating pain and improving grip
strength. Pain scores improved from 3.2-10 to 0—4 across
the reviewed studies with most studies noting statistical
significance.

Meaning: Scaphocapitate arthrodesis is a viable treat-
ment option for patients with advanced Kienbock disease
and carpal instability, offering reliable improvements
in patient pain, grip strength, and patientreported
outcomes.

3,15,17-22

nonunion rate).b!-!
nonunion rates ranged from 10% to 22%.

In the remaining six articles,
5,8-10,14,16

Pain Outcomes

Visual analog scale (VAS) pain scores were used
as an outcome measure in the majority of case series.
Preoperative VAS pain scores ranged from 3.2 to 10.
Postoperative VAS pain scores ranged from 0 to 4. The
majority of these demonstrated statistically significant
improvements in VAS pain score.*>*!*!2*18 Pain out-
comes are summarized in Table 2.

Range of Motion

Pre- and postoperative range of motion data was avail-
able in the majority of articles, as summarized by Table 3.
Improvements were reported to be variable with both
increases and decreases in motion noted. Postoperative
extension ranged from -24% to 74% compared with
preoperative measurement while postoperative flexion
ranged from -36% to 82%. Ulnar deviation and radial
deviation were reported to decrease in all but one study,
with postoperative ranges reported at -50% to 29% and
-37.5% to 67%, respectively. Studies by Collon et al, Goyal
et al, Luegmair et al, Ozdemir et al, Rhee et al, and Teng
et al, reported statistically significant results.'?!%!5-1719:2!

Grip Strength

Postoperative grip strength ranged from 10 to 40kg,
representing a 3%-217% increase compared with preop-
erative values. Studies by Charre et al, Collon et al, Goyal
et al, Meena et al, Ozdemir et al, Park et al, Rhee et al,
and Teng et al noted statistically significant improvements
in grip strength.>'%2151921 Grip strength data are further
summarized in Table 4.

Patient-reported Outcomes

Patient-reported outcomes were reported by vali-
dated instruments including the Disabilities of the Arm,
Shoulder, and Hand (DASH), QuickDASH, Patient-
rated Wrist Evaluation (PRWE) and Mayo Wrist Score.
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Table 1. Summary of Articles Included in Systematic Literature Review

Average Nonunion Grip
Year No. Patients Age (y) Follow-up (y) Indication Rate (%) ROM Strength PROM
Budoff et al' 2005 2 31.5 1.5 Kienbock 0 Y Y N
stage IIIB-1V
Charre et al’ 2018 17 36 10.7 Kienbock 5.9 Y Y Y
stage IIIA-IV
Collon et al" 2020 18 29 58 Kienbock 22.2 Y Y Y
stage I1IIA-B
Deletang et al® 2011 31 43 5 Scapholunate 13 Y Y Y
Instability
Ertem et al"! 2016 11 28.9 1.2 Kienbock 0 N N Y
stage ITIA-IV
Goyal et al” 2020 11 24 1.5 Kienbock 0 Y Y Y
stage ITIIA-B
Torio et al’ 2014 10 41.6 1.1 Kienbock 0 Y N Y
stage IT1IA-B
Leblebicioglu 2003 16 36 versus 26 12.8 Kienbock 0 Y Y Y
etal” stage I1TA-B
Luegmair et al'! 2014 10 35 8.8 Kienbock 10 Y Y Y
stage ITIB-IV
Luegmair et al'” 2013 20 43 10 Scapholunate 0 Y Y Y
instability
Meena et al' 2022 23 30 8.1 Kienbock 9 Y Y Y
stage I11A-B
Ozdemir et al'” 2017 9 33.2 1.4 Kienbock 0 Y Y Y
stage I1IB
Park et al*® 2022 39 44 3.3 Kienbock 0 Y Y Y
stage IIIA-IV
Pisano et al® 1991 17 32 1.9 Kienbock stage 6 Y Y N
II-1v
Scaphoid
nonunion
Scapholunate
instability
Rhee et al" 2015 27 41 5 Kienbock 0 Y Y Y
stage IIIA-IV
Sennwald et al* 1995 11 30 3 Kienbock 0 Y Y N
stage 11-I11B
Teng et al”! 2022 12 32 0.7 Kienbock 0 Y Y Y
stage I1IIA-B
Wren et al* 2022 1 30 35 Kienbock 0 Y Y Y
stage II

Average postoperative DASH scores ranged from 19 to
28. The study by Meena et al provided the only average
preoperative DASH score of 27.'° Average postoperative
QuickDASH values ranged from 19 to 46.1, compared
with preoperative values of 27-69.3. Average postopera-
tive PRWE score ranged from 23 to 65, compared with the
only average preoperative value, 44, reported by Meena
et al. Mayo wrist scores demonstrated improvement, and
were reported with average postoperative values ranging
from 69.5 to 80, compared with preoperative values rang-
ing from 59 to 66.6. In cases where subjective patient satis-
faction was reported, 81%-100% of patients were satisfied
with their outcome postoperatively.'*-*

Radiographic Outcomes

Progression of osteoarthritis was reported in ten studies
(56%). The rate of osteoarthritis at the radioscaphoid artic-
ulation ranged from 0% to 50% of patients.>®!0-11.11:15.18-20.22
Midcarpal arthritis was noted in one study at a rate of

6%." Rhee et al reported that 19% of patients developed
radioscaphoid impingement symptoms requiring second-
ary styloidectomy.”” Average preoperative radioscaphoid
angles ranged from 55 to 68 degrees, whereas postopera-
tive values ranged from 43 to 58 degrees. These decreases
were statistically significant in studies by Collon et al, Goyal
etal, Meena et al, Park et al, and Rhee et al. Scapholunate
angles preoperatively ranged from 33 to 756 degrees as
reported by Collon et al, Meena et al, and Ozdemir et
al.!*1%17 These angles were reduced postoperatively to a
range of 28-bbdegrees, a statistically significant reduc-
tion. Carpal height ratio remained largely stable with pre-
operative values ranging from 0.48 to 0.66 compared with
postoperative values of 0.45-0.68. Modified carpal height
ratio was alternatively reported. Similar stability between
preoperative and postoperative values was found, with
ranges from 1.40 to 1.47 and 1.18 to 1.34, respectively.
Studies by Meena et al and Rhee et al noted statistically
significant decreases in modified carpal height ratio.'*"



Table 2. Pain Outcomes
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Year VAS (Preoperative) Subjective

Budoff et al' 2005 — Activity related pain improved to minimal pain level in 2 of 2 patients
Charre et al’ 2018 2.4 (4.2)*
Collon et al'’ 2020 4, 1 at rest (8)* Pain free-mild (11), moderate (4), severe (4) after SCA
Deletang et al’ 2011 0-1.5/10 50% of patients pain free after SCA
Ertem et al! 2016 — —
Torio et al’ 2014 2.8 (6.6)* —
Leblebicioglu et al”® 2003 — —
Luegmair et al! 2014 1(3.2) —
Luegmair et al”® 2013 1.5 (3.2)* —
Meena et al'’ 2022 4 (7)* —
Ozdemir et al'” 2017 1.44 (7.67)* —
Park et al'® 2022 1.1 (4.1)* —
Pisano et al® 1991 — —
Rhee et al" 2015 — 20 improved, 6 unchanged, 1 worse after SCA
Sennwald et al® 1995 — Pain resolved in 10 of 11 patients
Teng et al”! 2022 — —
Wren et al*? 2022 2-9/10
*Indicates statistical significance (P<0.05).
Table 3. Wrist Range of Motion

Extension Flexion Ulnar Deviation Radial Deviation

Year (Preoperative) (Preoperative) (Preoperative) (Preoperative)

Budoff et al’ 2005 30-70 (60) 10-40 (10) 10-25 5
Charre et al’ 2018 35 (40) 30 (35) 20 (25) 12 (13)
Collon et al"’ 2020 46 (36)* 45 (35)* 20 (32)* 10 (20)*
Deletang et al’ 2011 39 41 32 11
Goyal et al” 2020 36 (45)* 35 (b1)* 15 (19)* 12 (18)*
Iorio et al’ 2014 31 22 9 13
Leblebicioglu et al** 2003 Open: 170 (94) total arc — —

Arthroscopic: 199 (84) total arc
Luegmair et al'! 2014 45 (59) 39 (46) 25 (26) 16 (17)
Luegmair et al” 2013 51 (63)* 36 (50)* 29 (34) 12 (14)
Meena et al'’ 2022 46 (35)* 45 (30)* 20 (30)* 10 (18)*
Ozdemir et al'’ 2017 27.78 (23.89)* 40.56 (32.22)* — —
Park et al'® 2022 71.4 (74.3) total arc 34.0 (35.6)
Pisano et al® 1991 42 (44.2) 32 (50) 24 (28) 10 (15.9)
Rhee et al" 2015 36 (47)* 30 (44)* 23 (32)* 11 (15)
Teng et al” 2022 57.58 (33)* 31 (17)* 50 (30)* 4.95 (3.33)
Wren et al* 2022 35 45 10 30

*Indicates statistical significance (P<0.05).

Complications

Complications most commonly reported were non-
union rate and progression to osteoarthritis. Complex
regional pain syndrome was reported in studies by Charre
et al, Deletang et al, Iorio et al, Luegmair et al and Rhee
et al, with rates of 11.8%, 5.4%, 20.0%, 5.0% and 7.4%,
respectively.>>*'!? Two cases of ulnar translation of the car-
pus were noted by the two case reports presented by Budoff
et al.! Conversion to total wrist arthrodesis was reported by
Deletang et al and Rhee et al, with rates of 6.5% and 7.4%.>"
Charre et al reported on pin site infections treated with
K-wire removal and antibiotic therapy in 11.8% of patients.’

DISCUSSION
The SCA technique offers an option to maintain
mechanical support to the carpus while preserving grip
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strength and range of motion where nonoperative man-
agement strategies have failed. Based on our systematic
review, the technique is overall a viable and effective sur-
gical treatment option for Kienbock disease and chronic
scapholunate instability. The present study represents the
most inclusive and only systematic literature review of the
SCA technique to our knowledge. The literature review
by Siegel and Ruby in 1996 included one study on SCA
by Pisano et al, but also included a discussion on other
intercarpal arthrodesis techniques.”” Stewart et al similarly
reviewed the literature broadly on intercarpal arthrodesis
in 2014, but did include five articles on SCA.** They simi-
larly concluded that the available literature suggests SCA
is a viable treatment option.*'

From a technical perspective, methods of fixation var-
ied widely amongst the articles including K-wire, compres-
sion screws, staples, and plating techniques. Given the
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Table 4. Grip Strength

Dynamometer Grip Strength (kg)

Comparison to Contralateral (%)

Year (Preoperative) (Preoperative)
Budoff et al' 2005 10 —
Charre et al’ 2018 25.8 (16.2)* 74 (45)
Collon et al'’ 2020 30 (20)* —
Deletang et al® 2011 32.5 -19
Ertem et al' 2016 — —
Goyal et al"” 2020 26.1 (19.5)* —
Torio et al’ 2014 — —
Leblebicioglu et al** 2003 23 (11)—open —
30 (13)—arthroscopic

Luegmair et al! 2014 — 64 (53)
Luegmair et al"® 2013 — 60 (57)
Meena et al'’ 2022 32 (20)* —
Ozdemir et al'’ 2017 — 71 (33.7)
Park et al'® 2022 23.6 (19.2)* —
Pisano et al® 1991 29 74
Rhee et al 2015 24 (19)* —
Sennwald et al”’ 1995 — -28
Teng et al”! 2022 40 (12.6)* —
Wren et al* 2022 15.9 -35

*Indicates statistical significance (P< 0.05).

limited case series and lack of comparative studies, there
is insufficient support for superiority of any one tech-
nique. There is also insufficient evidence regarding the
necessity of use of bone grafting for SCA. Although the
majority of authors reported routine use of bone graft,
the four studies that did not use bone graft in their tech-
nique reported a 0% rate of nonunion.*'"?"** Prophylactic
radial styloidectomy is another variation that was reported
in two articles.™'” Given the return to the operating room
for interval styloidectomy was 19% in one study,'’ consid-
eration should be given to including a styloidectomy at the
time of SCA.

SCA demonstrated an acceptable rate of union in
both open and arthroscopic variations. Only one study by
Leblebicioglu et al provided a direct comparison between
open and arthroscopic techniques.'”” Here, the authors
report on average shorter operative times (99 minutes),
shorter length of hospital stay (1.6 days), and faster return
to work (6 weeks) using the arthroscopic technique. Open
procedures had an average operative time, hospital stay
and return to work period of 153 minutes, 3.6 days, and 15
weeks, respectively. These differences were statistically sig-
nificant."” Teng et al also reported that operative time and
hospital stay were significantly shorter in their case series
of arthroscopic SCA. However, the authors compared
their arthroscopic series to their historical experience
with the open technique without objective data points.”

In terms of functional outcomes, the literature is con-
sistent in demonstrating that SCA is effective at treating
pain and improving grip strength. Pain scores improved
from 3.2-10 to 0—4 across the reviewed studies, with most
studies noting statistical significance. This decrease in
pain is also clinically significant in the context of deter-
mination of a minimal clinically importance difference
(MCID) and substantial clinical benefit in hand surgical
procedures of 1.6-1.9 and 2.2-2.6, respectively.” Grip

strength was similarly improved across studies postopera-
tively, often with statistical significance.”'*'>1192! The lit-
erature is inconsistent in range of motion outcomes, with
studies finding alternately improvement and worsening of
wrist flexion, extension, ulnar deviation and radial devia-
tion. Statistically significant increases as well as decreases
in range of motion were reported in the reviewed litera-
ture. Patient-reported outcomes by DASH, QuickDash,
PRWE, and Mayo Wrist Scores were improved, but only
Ertem et al and Meena et al demonstrated both statistical
and clinical significance using QuickDash (MCID 15.9)
and PRWE (MCID 11.5), respectively.''-16:2027

In cases where radiographic radioscaphoid angles were
reported, the postoperative values were restored to the
normal range (30-60degrees). The scapholunate angles
were also restored to the normal range (30-60 degrees) in
all but one article, where an average postoperative scaph-
olunate angle of 28degrees was reported. Radiographic
carpal height ratio remained largely stable postopera-
tively within the normal range (0.45-0.6), where repor
ted.”!*12118 However, the statistically significant change in
modified carpal height ratio by Meena et al demonstrated
progression of carpal collapse outside of the normal range
(1.52-1.62)."" Given the limited pre- and postoperative
radiographic findings and variable follow-up periods, it
is difficult to make conclusions on radiographic findings
based on the available literature.

Although the reviewed literature demonstrates good
outcome of SCA, we acknowledge that alternatives exist.
Alternative surgical treatment for Kienbock disease or
scapholunate instability include scaphotrapeziotrapezoid
arthrodesis (STT), proximal row carpectomy (PRC)
and total wrist arthrodesis."” In comparison to total wrist
arthrodesis, SCA, STT and PRC techniques inherently seek
to preserve wrist motion. Although PRC remains a com-
monly performed technique, there are instances where



SCA may be preferred such as in the case of a chondral
defect of the capitate. In addition, SCA offers preserva-
tion of carpal height, offloading of the lunate and pres-
ervation of radioscaphoid articulation, whereas PRC does
not.? STT fusion similarly aims to maintain carpal height
and offload the lunate. This technique is well described,
including a series by Watson et al of 800 patents over a
27-year period, which demonstrated good reliability with
an acceptable complication rate and favorable progres-
sion of arthritis profile.” SCA in comparison, however,
has been described as a technically simpler technique to
perform with only one arthrodesis site.'”

Despite the systematic approach to this literature
review, there are a number of limitations. Most notable
are the high degree of heterogeneity of publications and
low level of evidence (level V and IV). Given the overall
small number of eligible studies, we did not use a vali-
dated appraisal checklist, which represents a limitation
in assessment of the quality of the included studies. All
studies included were retrospective in nature, further lim-
iting the data. There was also a lack of consistent report-
ing of both pre- and postoperative outcome measures for
comparison. In addition, the outcome measures used by
authors vary between reports. Patient demographics and
disease severity was also not consistently reported in the
included studies and further limits both comparison and
available conclusions. Given the heterogenous methodol-
ogies of the studies included, a meta-analysis was not per-
formed. Our authors’ use of three databases to perform
our literature search may not be considered exhaustive;
it is possible that additional articles hosted on alternative
databases were not included. No prospective studies were
found in our literature review. Such prospective studies
on SCA using consistent outcome measures and those
comparing SCA to other intercarpal arthrodeses and wrist
salvage procedures would greatly complement the exist-
ing literature.

CONCLUSIONS

SCA is a viable treatment option for patients with
Kienbock disease when nonoperative management strate-
gies have failed. SCA is well described with both open and
arthroscopic techniques, with complication rates of non-
union and conversion to total wrist arthrodesis remaining
favorably low. SCA offers reliable improvements in patient
pain, grip strength, and patientreported outcomes.
Outcomes for range of motion remain unclear with stud-
ies demonstrating both improved and worsened range of
motion postoperatively.

Theodore Brown, BA

Department of Orthopaedic Surgery
Cedars Sinai Medical Center

8635 West 3rd Street

Los Angeles, CA 90048

E-mail: theodore.brown@cshs.org

DISCLOSURE
The authors have no financial interest to declare in relation to
the content of this article.

6

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

22.

23.

PRS Global Open ¢ 2024

REFERENCES

. Budoff JE, Gable G. Ulnar translation of scaphocapitate arthrod-

eses in Kienbock’s disease—two case reports. | Hand Surg.
2005;30:65-68.

. Iorio ML, Kennedy CD, Huang JI. Limited intercarpal fusion as

a salvage procedure for advanced Kienbock disease. Hand (N'Y).
2015;10:472-476.

. Cha SM, Shin HD, Ahn JS, et al. Temporary scaphocapitate fixa-

tion with or without radial shortening for adolescent Kienbock’s
disease. J Pediatr Orthop B. 2015;24:207-214.

. Kuschner SH, Brien WW, Bindiger A, et al. Review of treatment

results for Kienbock’s disease. Orthop Rev. 1992;21:717-728.

. Delétang F, Segret ], Dap F, et al. Chronic scapholunate insta-

bility treated by scaphocapitate fusion: a midterm outcome per-
spective. Orthop Traumatol Surg Res. 2011;97:164-171.

. Sutro CJ. Treatment of nonunion of the carpal navicular bone.

Surgery. 1946;20:536-540.

. Helfet A]. A new operation for ununited fracture of the scaph-

oid. J Bone Joint Surg. 1952;34B:329.

. Pisano SM, Peimer CA, Wheeler DR, et al. Scaphocapitate inter-

carpal arthrodesis. /] Hand Surg. 1991;16:328-333.

. Charre A, Delclaux S, Apredoai C, et al. Results of scaphocapi-

tate arthrodesis with lunate excision in advanced Kienbock
disease at 10.7-year mean follow-up. | Hand Surg Eur Vol
2018;43:362-368.

Collon S, Tham SKY, McCombe D, et al. Scaphocapitate fusion
for the treatment of Lichtman stage III Kienbock’s disease.
Results of a single center study with literature review. Hand Surg
Rehabil. 2020;39:201-206.

Ertem K, Gormeli G, Karakaplan M, et al. Arthroscopic limited
intercarpal fusion without bone graft in patients with Kienbock’s
disease. Eklem Hastalik Cerrahisi. 2016;27:132-137.

Goyal N, Singh V, Barik S, et al. Limited carpal fusion in
Kienbock’s disease: early results following scaphocapitate
arthrodesis. | Wrist Surg. 2020;9:404-410.

Leblebicioglu G, Doral MN, Atay OA, et al. Open treatment of
stage III Kienbock’s disease with lunate revascularization com-
pared with arthroscopic treatment without revascularization.
Arthroscopy. 2003;19:117-130.

Luegmair M, Saffar P. Scaphocapitate arthrodesis for treatment of
late stage Kienbock disease. | Hand Surg Eur Vol. 2014;39:416-422.
Luegmair M, Saffar P. Scaphocapitate arthrodesis for treatment
of scapholunate instability in manual workers. | Hand Surg.
2013;38:878-886.

Meena A, Shaina S, Saikia SS, et al. Management of type 3 Kienbock’s
disease in manual workers by scaphocapitate fusion with minimum
7-year follow-up. J Clin Orthop Trauma. 2022;28:101854.

Ozdemir G, Akgul T, Cicekli O, et al. Lunatum excision and
scaphocapitate arthrodesis in Kienbock’s disease. [ Orthop Surg.
2017;25:230949901769270.

Park JH, Kang JW, Choi JS, et al. Influence of carpal-ulnar
translation on clinical outcome after scaphocapitate arthrodesis
for the treatment of late-stage Kienbock disease. [ Plast Reconstr
Aesthet Surg. 2022;75:348-355.

Rhee PC, Lin IC, Moran SL, et al. Scaphocapitate arthrodesis for
Kienbock disease. | Hand Surg. 2015;40:745-751.

. Sennwald GR, Ufenast H. Scaphocapitate arthrodesis for the —

treatment of Kienbock’s disease. /| Hand Surg. 1995;20A:506-510.

. Teng XF, Yuan HZ, Chen H. Evaluation of the efficacy of wrist

arthroscopic surgery for aseptic necrosis of lunate bone. Orthop
Surg. 2022;14:486-491.

Wren ER, Tsai TM. A case of scaphocapitate arthrodesis for a
failed lunate prosthesis in kienbock disease—35 year follow up.
Case Rep Plast Surg Hand Surg. 2022;9:105-109.

Siegel JM, Ruby LK. A critical look at intercarpal arthrodesis:
review of the literature. | Hand Surg. 1996;21:717-723.


mailto:theodore.brown@cshs.org
https://doi.org/10.1016/j.jhsa.2004.08.001
https://doi.org/10.1016/j.jhsa.2004.08.001
https://doi.org/10.1016/j.jhsa.2004.08.001
https://doi.org/10.1007/s11552-014-9705-z
https://doi.org/10.1007/s11552-014-9705-z
https://doi.org/10.1007/s11552-014-9705-z
https://doi.org/10.1097/BPB.0000000000000165
https://doi.org/10.1097/BPB.0000000000000165
https://doi.org/10.1097/BPB.0000000000000165
https://doi.org/pubmed.ncbi.nlm.nih.gov/1614719
https://doi.org/pubmed.ncbi.nlm.nih.gov/1614719
https://doi.org/10.1016/j.otsr.2010.11.006
https://doi.org/10.1016/j.otsr.2010.11.006
https://doi.org/10.1016/j.otsr.2010.11.006
https://doi.org/pubmed.ncbi.nlm.nih.gov/21000893
https://doi.org/pubmed.ncbi.nlm.nih.gov/21000893
https://doi.org/10.1016/s0363-5023(10)80121-2
https://doi.org/10.1016/s0363-5023(10)80121-2
https://doi.org/10.1177/1753193417739247
https://doi.org/10.1177/1753193417739247
https://doi.org/10.1177/1753193417739247
https://doi.org/10.1177/1753193417739247
https://doi.org/10.1016/j.hansur.2020.01.002
https://doi.org/10.1016/j.hansur.2020.01.002
https://doi.org/10.1016/j.hansur.2020.01.002
https://doi.org/10.1016/j.hansur.2020.01.002
https://doi.org/10.5606/ehc.2016.28
https://doi.org/10.5606/ehc.2016.28
https://doi.org/10.5606/ehc.2016.28
https://doi.org/10.1055/s-0040-1712517
https://doi.org/10.1055/s-0040-1712517
https://doi.org/10.1055/s-0040-1712517
https://doi.org/10.1053/jars.2003.50009
https://doi.org/10.1053/jars.2003.50009
https://doi.org/10.1053/jars.2003.50009
https://doi.org/10.1053/jars.2003.50009
https://doi.org/10.1177/1753193413496177
https://doi.org/10.1177/1753193413496177
https://doi.org/10.1016/j.jhsa.2013.01.013
https://doi.org/10.1016/j.jhsa.2013.01.013
https://doi.org/10.1016/j.jhsa.2013.01.013
https://doi.org/10.1016/j.jcot.2022.101854
https://doi.org/10.1016/j.jcot.2022.101854
https://doi.org/10.1016/j.jcot.2022.101854
https://doi.org/10.1177/2309499017692704
https://doi.org/10.1177/2309499017692704
https://doi.org/10.1177/2309499017692704
https://doi.org/10.1016/j.bjps.2021.08.031
https://doi.org/10.1016/j.bjps.2021.08.031
https://doi.org/10.1016/j.bjps.2021.08.031
https://doi.org/10.1016/j.bjps.2021.08.031
https://doi.org/10.1016/j.jhsa.2014.12.013
https://doi.org/10.1016/j.jhsa.2014.12.013
https://doi.org/10.1016/s0363-5023(05)80119-4
https://doi.org/10.1016/s0363-5023(05)80119-4
https://doi.org/10.1111/os.13003
https://doi.org/10.1111/os.13003
https://doi.org/10.1111/os.13003
https://doi.org/10.1080/23320885.2022.2054813
https://doi.org/10.1080/23320885.2022.2054813
https://doi.org/10.1080/23320885.2022.2054813
https://doi.org/10.1016/S0363-5023(96)80037-2
https://doi.org/10.1016/S0363-5023(96)80037-2

Deptula et al ® Scaphocapitate Wrist Arthrodesis

24. Stewart DT, Froelich JM, Shin AY. Intercarpal arthrodeses. | Hand
Surg. 2014;39:373-377.

25. Randall DJ, Zhang Y, Li H, et al. Establishing the minimal clini-
cally important difference and substantial clinical benefit for the
pain visual analog scale in a postoperative hand surgery popula-
tion. J Hand Surg. 2022;47:645-653.

26. Franchignoni F, Vercelli S, Giordano A, et al. Minimal clinically
important difference of the disabilities of the arm, shoulder

27.

28.

and hand outcome measure (DASH) and its shortened version
(QuickDASH). [ Orthop Sports Phys Ther. 2014;44:30-39.
Walenkamp MM]J, de Muinck Keizer R], Goslings JC, et al. The
minimum clinically important difference of the patientrated
wrist evaluation score for patients With distal radius fractures.
Clin Orthop Relat Res. 2015;473:3235-3241.

Watson HK, Wollstein R, Joseph E, et al. Scaphotrapeziotrapezoid
arthrodesis: a follow-up study. | Hand Surg. 2003;28:397-404.


https://doi.org/10.1016/j.jhsa.2013.09.014
https://doi.org/10.1016/j.jhsa.2013.09.014
https://doi.org/10.1016/j.jhsa.2022.03.009
https://doi.org/10.1016/j.jhsa.2022.03.009
https://doi.org/10.1016/j.jhsa.2022.03.009
https://doi.org/10.1016/j.jhsa.2022.03.009
https://doi.org/10.2519/jospt.2014.4893
https://doi.org/10.2519/jospt.2014.4893
https://doi.org/10.2519/jospt.2014.4893
https://doi.org/10.2519/jospt.2014.4893
https://doi.org/10.1007/s11999-015-4376-9
https://doi.org/10.1007/s11999-015-4376-9
https://doi.org/10.1007/s11999-015-4376-9
https://doi.org/10.1007/s11999-015-4376-9
https://doi.org/10.1053/jhsu.2003.50072
https://doi.org/10.1053/jhsu.2003.50072

