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Overview

« Radial osteotomies are effective in improving short-term clinical outcomes and radiographic findings in

teenage patients with Kienbdck disease [1].

« Scaphocapitate arthrodesis demonstrates long-term clinical benefits for the treatment of collapsed
Kienbock disease [2].

« Vascularized bone grafting for stage III Kienb&ck disease demonstrates favorable long-term results and is

recommended as a surgical treatment [3].

+ Good and excellent clinical and radiological outcomes can be achieved with both nonsurgical and surgical

treatments in skeletally immature patients with Kienbdck disease [5].

« Temporary scaphotrapezoidal joint fixation is recommended for the surgical treatment of adolescent
Kienbock’s disease [7].
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« Radial shortening osteotomy provides decade-long improvement in 75% of patients and is a reasonable

treatment for symptomatic Kienbock’s disease [8].

« Scaphocapitate arthrodesis is an effective procedure for the treatment of Kienb&ck disease, associated with

satisfactory functional outcomes and significant improvement in pain scores and grip strength [13].

« Capitate shortening is a safe and effective approach for the treatment of early stages of Kienbock’s disease

and can be associated with a satisfying outcome [14].

« Advanced Kienbdck’s disease with carpal collapse is not a contraindication for carpal-sparing surgery radial

shortening osteotomy [17].

« Lunate excision, capitate osteotomy, and intercarpal arthrodesis should be used with caution for advanced
Kienbd&ck’s disease because it does not have good long-term results and is no longer widely used in Europe
[25].

« The acceptance rate for negative outcomes studies regarding Kienbdck’s disease is higher than for other
surgical disorders, indicating a relative decrease in positive outcome bias among published Kienbdck’s

disease studies compared with other surgical disorders [41].

Anatomy & Pathophysiology

« Tendon ball arthroplasty and proximal carpal stabilization with tendon graft restore the integrity of the

proximal carpal row in advanced Kienbdck’s disease [28].

« Surgical treatments for scapholunate advanced collapse result in decreased wrist kinematic motion and

functional performance compared with individuals with normal wrists [30].

« Lunate morphology affects the 3-dimensional kinematics of the carpus during wrist flexion and extension

[31].

« Three- and 4-corner fusions produce motion that is smoother and more closely replicates the normal axis

and functional motion of the wrist [32].
« Computed fiber elongations of the dorsal carpal ligaments vary linearly with wrist position [33].

« Four-dimensional computed tomography (4DCT) is a non-invasive and affordable method to assess and

quantify wrist kinematics by incorporating the temporal dimension [34].

o During simple unresisted wrist motions, force in the scapholunate interosseous ligament does not exceed 20
N [35].

« Kinematic changes in scapholunate instability may predict the development of radioscaphoid arthritis and

help identify a kinematically abnormal wrist [36].

« Rotational malalignment of the wrist has significant effects on carpal, distal radial, and distal radioulnar

joint measurements [37].

« Scaphoid nonunions have a dramatic impact on carpal kinematics by partially uncoupling the proximal and

distal carpal rows [42].

+ Dynamic imaging may enable the derivation of a standardized protocol for mapping carpal motion that is

clinically applicable and reproducible [44].
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« Computer-aided CT analysis provides guidelines for measuring and quantifying carpal alignment three-

dimensionally and establishes a database for normal values [45].

« More than half the motion of the carpus when the wrist was loaded in extension occurred at the midcarpal
joint [47].

« Radioscapholunate fusion shows the most biomechanically similar behavior to the healthy wrist among

three fusion types [51].

« Contact areas between the scaphoid and distal radius are maximized during full extension of the wrist,

which helps stabilize the radiocarpal joint [52].

« A dorsally applied PLA plate restores carpal kinematics for 1,000 cycles of motion in unstable wrists where

fixation is not compromised by carpal size or osteoporosis [53].

« The modification of the wrist center of rotation during flexion and extension indicates that stability is

considered more important than mobility in clinical conditions [54].

« Correction of scapholunate dissociation may correlate with improved carpal dynamics and improved

clinical outcomes [56].

» Postarthroscopic lunate excision alters normal carpal kinematics but maintains joint congruity in the short-
term [57].

Classification

« Kienbdck disease is generally considered a progressive condition that can end in Stage IV changes [6].
« Lunate morphology may affect the severity of Kienbdck disease at the time of initial presentation [9].

« The patterns of carpal collapse differ between stage IIIb Kienbdck disease and scapholunate dislocation in

terms of radioscaphoid joint congruity [50].

« Traditional radiographic indices measured on plain radiographs have poor diagnostic performance in the

detection of carpal collapse in Kienbdck’s disease [15].

Clinical Presentation

« Kienbdck disease is a relatively infrequent carpal pathology [4].

« Kienbdck disease is generally considered a progressive condition that can end in Stage IV changes [6].
« The natural history of Kienbd&ck disease is not fully known [6].

« Lunate morphology may affect the severity of Kienb&ck disease at the time of initial presentation [9].
« The development of Kienbd&ck disease is probably multifactorial [10].

« Traditional radiographic indices measured on plain radiographs have poor diagnostic performance in the

detection of carpal collapse in Kienbdck’s disease [15].
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Investigations

« Radial osteotomies are effective in improving short-term clinical outcomes and radiographic findings in

teenage patients with Kienbdck disease [1].

« Scaphocapitate arthrodesis demonstrates long-term clinical benefits for the treatment of collapsed
Kienbock disease [2].

« Vascularized bone grafting for stage III Kienbdck disease demonstrates favorable long-term results and is

recommended as a surgical treatment [3].

» Good and excellent clinical and radiological outcomes can be achieved with both nonsurgical and surgical

treatments in skeletally immature patients with Kienbdck disease [5].

« Temporary scaphotrapezoidal joint fixation is recommended for the surgical treatment of adolescent
Kienbock’s disease [7].

» Radial shortening osteotomy provides decade-long improvement in 75% of patients and is a reasonable

treatment for symptomatic Kienbock’s disease [8].
« Lunate morphology may affect the severity of Kienbdck disease at the time of initial presentation [9].

« Traditional radiographic indices measured on plain radiographs have poor diagnostic performance in the

detection of carpal collapse in Kienb&ck’s disease [15].

« The Camembert osteotomy improved function in patients with early stage Kienb&ck disease, with MRI

aspects improving in most cases and no patients experiencing lunate collapse [21].

« Radiographic progression of Kienbdck over 1 year or more seems slight on average regardless of treatment

[26].
« Computed tomography of the lunate in Kienb6ck disease is an important investigative tool [43].

« Lunates with advanced Kienbd6ck’s disease exhibit significantly denser, thicker, and more plate-like

trabecular microstructure compared to normal lunates [58].

« Following medial femoral trochlea reconstruction of the proximal lunate for advanced Kienbock disease,

cessation of radiocarpal collapse was observed [59].

Treatment

NON-OPERATIVE AND GENERAL CONSIDERATIONS

» Good and excellent clinical and radiological outcomes can be achieved with both nonsurgical and surgical

treatments in skeletally immature patients with Kienbdck disease [5].

o The natural history of Kienbdck’s disease is generally considered a progressive condition that can end in

Stage IV changes [6].

« Treatment strategies for Kienbdck’s disease focus on biomechanical unloading, vascularized bone grafts, or

salvage procedures depending on the stage [6].

« There is limited, low-quality evidence that surgical treatment slows progression of Kienbdck’s disease [18].
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« Many uncontrolled case series document slight improvement in motion and grip after surgical treatment

without clear evidence that this is better than placebo or no intervention [18].

RADIAL OSTEOTOMIES AND SHORTENING

« Radial osteotomies are effective in improving not only short-term clinical outcomes, but also radiographic

findings in teenage patients with Kienbdck disease [1].

« Radial shortening osteotomy provides decade-long improvement in 75% of patients and seems to be a

reasonable treatment for symptomatic Kienb6ck’s disease [8].

 The medium- and long-term results of radial shortening osteotomy for Kienb6ck’s disease in patients with

negative ulnar variance are comparable to short-term results, providing long-lasting pain relief [16].

 Advanced Kienbock’s disease with carpal collapse is not a contraindication for carpal-sparing surgery radial

shortening osteotomy [17].

« Radius core decompression demonstrated favorable long-term results and could be considered as a surgical

alternative for stage IIIA of Kienbdck disease [61].

VASCULARIZED BONE GRAFTS

« Vascularized bone grafting for stage III Kienbdck disease demonstrated favorable long-term results and is

recommended as a surgical treatment [3].

« Vascularized bone grafts are indicated for Kienbdck’s disease, while being contraindicated in advanced

carpal collapse with degenerative changes [40].

ARTHRODESIS AND SALVAGE PROCEDURES

« The long-term clinical benefits of scaphocapitate arthrodesis for treatment of collapsed Kienb&ck disease

are demonstrated [2].

« Scaphocapitate arthrodesis is an effective procedure for treatment of Kienb6ck disease associated with

satisfactory functional outcomes and significant improvement in pain scores and grip strength [13].

« Scaphocapitate arthrodesis should be considered as a treatment option for wrist salvage in the patient with
advanced Kienbock’s disease given the significant postoperative reduction in associated pain symptoms at

the time of follow-up [24].

« Scaphotrapeziotrapezoid arthrodesis with lunate excision for advanced Kienbdck disease provided

favorable clinical results in terms of pain relief and functional improvement [22].

« The procedure of lunate excision, capitate osteotomy, and intercarpal arthrodesis should be used with
caution for advanced Kienbdck’s disease because it does not have good long-term results and is no longer

widely used in Europe [25].

« Improved outcomes following proximal row carpectomy were associated with Kienbock’s disease [55].

CAPITATE SHORTENING

« Capitate shortening is a safe and effective approach for treatment of the early stages of Kienbock’s disease

and can be associated with a satisfying outcome [14].
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ARTHROSCOPIC PROCEDURES

« Arthroscopic lunate core decompression appears to be an effective and safe surgery for treating Kienbdck

disease on the basis of mid-term follow-up [20].

ADOLESCENT-SPECIFIC INTERVENTIONS

« Temporary scaphotrapezoidal joint fixation is recommended for the surgical treatment of adolescent
Kienbd&ck’s disease [7].

Complications

« Kienbdck’s disease is generally considered a progressive condition that can end in Stage IV changes [6].
« The natural history of Kienbd6ck’s disease is not fully known [6].
« Lunate morphology may affect the severity of Kienb&ck disease at the time of initial presentation [9].

« Negative ulnar variance has a longitudinal relationship with progressive Kienbdck disease, though

additional long-term study is needed to confirm this [19].
« The development of Kienbd&ck disease is probably multifactorial [10].

« The observation of Kienbdck disease and carpal coalition in one wrist is fortuitous [10].

Recovery

« Radial osteotomies improve short-term clinical outcomes in teenage patients with Kienb&ck disease [1].
« Radial osteotomies improve radiographic findings in teenage patients with Kienbdck disease [1].

« Scaphocapitate arthrodesis provides long-term clinical benefits for collapsed Kienbéck disease [2].

« Vascularized bone grafting demonstrates favorable long-term results for stage III Kienbdck disease [3].

« Radial shortening osteotomy provides decade-long improvement in 75% of patients with symptomatic
Kienbock’s disease [8].

« Radial shortening osteotomy provides long-lasting pain relief for patients with negative ulnar variance [16].

« Titanium lunate arthroplasty (TLA) shows promising longer-term results for stage III Kienbdck disease
[23].

« Scaphocapitate arthrodesis with lunate excision significantly alleviates pain in advanced Kienbdck disease

at a mean follow-up of 10.7 years [38].

« Scaphocapitate arthrodesis with lunate excision preserves functional mobility in advanced Kienbdck

disease at a mean follow-up of 10.7 years [38].

« Scaphocapitate arthrodesis with lunate excision maintains satisfactory grip strength in advanced Kienb6ck

disease at a mean follow-up of 10.7 years [38].

« Proximal row carpectomy (PRC) is a durable long-term treatment option for radiocarpal degenerative
arthritis and Kienbock’s disease [46].
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« Proximal row carpectomy allows for maintenance of wrist range of motion [46].
« Proximal row carpectomy improves grip strength [46].

« Proximal row carpectomy is a reliable and durable procedure for Lichtman stage IIIA or IIIB Kienb6ck’s

disease at an average follow-up of 10 years [49].

« Scaphocapitate arthrodesis (SCA) results in improved grip strength in patients with advanced stages of

Kienbock disease in medium-term follow-up [48].

« Scaphocapitate arthrodesis (SCA) corrects carpal alignment in patients with advanced stages of Kienbdck

disease in medium-term follow-up [48].

« Radiographic progression of Kienbdck disease over 1 year or more is slight on average regardless of

treatment [26].

Key Evidence

o [L4] The current results indicate that radial osteotomies are effective in improving not only short-term
clinical outcomes, but also radiographic findings in teenage patients with Kienb&ck disease.
(10.1097/01.blo.0000173254.46899.72)

« [L4] The long-term clinical benefits of scaphocapitate arthrodesis for treatment of collapsed Kienbdck
disease are demonstrated. (10.1177/1753193413496177)

« [L3] Vascularized bone grafting for stage III Kienb6ck disease demonstrated favorable long-term results and

is recommended as a surgical treatment. (10.1016/j.jhsa.2013.02.010)

o [L5] This review article discusses the history, etiology, and course of Kienb6ck disease and reviews the
literature on both the diagnosis and management of this relatively infrequent carpal pathology. (10.5435/
jaaos-d-20-00020)

« [L4] Good and excellent clinical and radiological outcomes can be achieved with both nonsurgical and

surgical treatments in skeletally immature patients with Kienbdck disease. (10.1016/j.jhsa.2018.02.029)

« [L5] The natural history of Kienbock’s disease is not fully known, though it is generally considered a
progressive condition that can end in Stage IV changes; treatment strategies focus on biomechanical

unloading, vascularized bone grafts, or salvage procedures depending on the stage. (10.1016/
j-hcl.2006.07.003)

« [L4] We therefore recommend this procedure for the surgical treatment of adolescent Kienbock’s disease.
(10.1016/}.jhsa.2008.09.019)

« [L4] Radial shortening osteotomy provides decade-long improvement in 75% of patients and seems to be a
reasonable treatment for symptomatic Kienb6ck’s disease. (10.1177/1753193413512222)

« [L3] Lunate morphology may affect the severity of Kienbock disease at the time of initial presentation.
(10.1016/j.jhsa.2014.12.024)

+ [Letter] The observation of Kienbo6ck disease and carpal coalition in one wrist is fortuitous, and the
development of Kienbd&ck disease is probably multifactorial. (10.1016/j.jhsa.2016.11.010)
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o [L4] Scaphocapitate arthrodesis is an effective procedure for treatment of Kienbdck disease associated with
satisfactory functional outcomes and significant improvement in pain scores and grip strength. (10.1016/
jjhsg.2023.03.014)

« [L2] Capitate shortening is a safe and effective approach for treatment of the early stages of Kienbdck’s
disease and can be associated with a satisfying outcome. (10.1177/15589447221081564)

« [L3] Traditional radiographic indices measured on plain radiographs have poor diagnostic performance in
the detection of carpal collapse in Kienb&ck’s disease. (10.1177/17531934231153966)

« [L3] The medium- and long-term results of radial shortening osteotomy for Kienbdck’s disease in patients

with negative ulnar variance are comparable to short-term results, providing long-lasting pain relief.
(10.1097/blo.0b013e318041d309)

o [L5] There is limited, low-quality evidence that surgical treatment slows progression of Kienbdck’s disease,
and many uncontrolled case series document slight improvement in motion and grip after surgical
treatment without clear evidence that this is better than placebo or no intervention. (10.1016/
jjhsa.2009.10.013)

« [L2] Additional long-term study is needed to confirm the longitudinal relationship of negative ulnar
variance with progressive Kienbéck disease. (10.1016/j.jhsa.2017.06.107)

o [L4] Arthroscopic lunate core decompression appears to be an effective and safe surgery for treating
Kienbdck disease on the basis of mid-term follow-up. (10.1016/j.jhsa.2023.02.011)

« [L4] Scaphotrapeziotrapezoid arthrodesis with lunate excision for advanced Kienbéck disease provided

favorable clinical results in terms of pain relief and functional improvement. (10.1016/j.jhsa.2012.08.031)

« [L4] The longer-term results of TLA for stage III Kienb&ck disease are promising. (10.1016/
jjhsa.2018.02.009)

« [L4] Given the significant postoperative reduction in associated pain symptoms at the time of follow-up,
scaphocapitate arthrodesis should be considered as a treatment option for wrist salvage in the patient with
advanced Kienbock’s disease. (10.1007/s11552-014-9705-z)

« [L5] The procedure of lunate excision, capitate osteotomy, and intercarpal arthrodesis should be used with

caution for advanced Kienbdck’s disease because it does not have good long-term results and is no longer
widely used in Europe. (10.1177/1753193418807360)

« [L4] Radiographic progression of Kienb&ck over 1 year or more seems slight on average regardless of
treatment. (10.1016/j.jhsa.2016.02.016)

« [L4] The technique demonstrated reduced wrist pain and improved wrist motion and grip strength while
restoring the integrity of the proximal carpal row. (10.1177/17531934241238939)

« [L2] Both surgical groups demonstrated decreased wrist kinematic motion and functional performance
compared with individuals with normal wrists. (10.1016/j,jhsa.2015.04.035)

« [L5] This study describes the effect of lunate morphology on 3-dimensional carpal kinematics during wrist
flexion and extension. (10.1016/j.jhsa.2014.09.019)

« [L3] Motion was smoother and more closely replicated the normal axis and functional motion of the wrist.
(10.1016/j.jhsa.2015.02.027)
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o [L5] Despite complex carpal bone anatomy and kinematics, computed fiber elongations were found to vary
linearly with wrist position. (10.1016/j.jhsa.2012.04.025)

« [L5] Four-dimensional computed tomography (4DCT) is a promising, non-invasive, and affordable method
to assess and quantify wrist kinematics, extending conventional CT by incorporating the temporal
dimension. (10.1177/17531934251326028)

« [L5] However, during simple unresisted wrist motions, the force did not exceed 20 N. (10.1016/
jjhsa.2015.04.007)

« [L3] These kinematic changes may predict the development of radioscaphoid arthritis and help identify a
kinematically abnormal wrist. (10.1177/17531934241242676)

« [L4] Rotational malalignment of the wrist has significant effects on carpal, distal radial and distal radioulnar
joint measurements. (10.1177/1753193408090393)

« [L4] Scaphocapitate arthrodesis with lunate excision performed in an advanced stage of Kienb&ck disease
significantly alleviates pain, while preserving functional mobility and satisfactory grip strength in the long
term. (10.1177/1753193417739247)

« [L4] This manuscript offers a current review of the techniques and outcomes of VBGs to the carpal bones,
noting that VBGs are indicated for scaphoid nonunion with proximal pole AVN, Kienb&ck’s disease,
Preiser’s disease, and capitate osteonecrosis, while being contraindicated in advanced carpal collapse with
degenerative changes. (10.1007/s11552-012-9479-0)

« [L2] The acceptance rate for negative outcomes studies regarding Kienbock’s disease is higher than for
other surgical disorders, indicating a relative decrease in positive outcome bias among published Kienb&ck’s
disease studies compared with other surgical disorders. (10.1016/j.jhsa.2009.12.003)

« [L4] Scaphoid nonunions have a dramatic impact on carpal kinematics, partially uncoupling the proximal
and distal carpal rows. (10.1016/§.jhsa.2008.03.008)

« [L4] Computed tomography of the lunate in Kienb&ck disease is an important investigative tool. (10.1016/
jjhsa.2018.05.008)

« [L4] With the increased focus on dynamic imaging for wrist motion, it may be possible to derive a
standardized protocol for mapping the carpal motion that is clinically applicable and reproducible.
(10.1016/}.jhsg.2022.10.001)

« [L4] This study provides guidelines on how to measure and quantify carpal alignment three-dimensionally
and establishes a database for normal values, which may be useful when analysing various wrist pathologies
and kinematics. (10.1177/17531934231160100)

« [L4] PRC is a durable long-term treatment option for radiocarpal degenerative arthritis and Kienb&ck’s
disease allowing for maintenance of wrist range of motion and improvement in grip strength. (10.1016/
s0363-5023(10)60087-1)

o [L4] More than half the motion of the carpus when the wrist was loaded in extension occurred at the
midcarpal joint. (10.1016/j.jhsa.2012.10.035)

o [L4] SCA resulted in improved grip strength with correction of carpal alignment in patients with advanced
stages of Kienbdck disease in medium-term follow-up. (10.1016/jjhsa.2014.12.013)
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o [L4] At an average follow-up of 10 years, proximal row carpectomy is a reliable and durable procedure for
patients with Lichtman stage IIIA or IIIB Kienb&ck’s disease. (10.1016/j.jhsa.2008.02.031)

« [L2] The patterns of carpal collapse differed between stage IIIb Kienb&ck disease and scapholunate
dislocation in terms of radioscaphoid joint congruity. (10.1016/j.jhsa.2014.10.035)

« [L5] The contact areas between the scaphoid and distal radius are maximized during full extension of the
wrist, which helps stabilize the radiocarpal joint and potentially reduces the risk of injury to the carpus and
the distal radius. (10.1177/1753193413507810)

« [L5] The study shows that in the unstable wrist, following ligament sectioning, where fixation is not
compromised by carpal size or osteoporosis, a dorsally applied PLA plate does restore carpal kinematics for
1,000 cycles of motion. (10.1016/§.jhsa.2008.01.016)

o [L4] The study also characterized the modification of the wrist CoR during flexion and extension, noting
that stability is considered more important than mobility in clinical conditions. (10.1016/
s0749-0712(03)00008-8)

« [L3] Improved outcomes were associated with age over 40, Kienbock’s disease, concomitant neurectomy,
non-labourer status, and surgery after 1990, while radiocapitate arthrosis did not correlate with clinical
outcomes. (10.1177/1753193415597096)

o [L5] This correction might correlate with improved carpal dynamics and improved clinical outcomes.
(10.1016/}.jhsa.2010.06.029)

« [L4] Although postarthroscopic lunate excision alters normal carpal kinematics, the joint congruity is
maintained in the short-term. (10.1016/j.jhsa.2025.01.024)

« [L4] Lunates with advanced Kienbdck’s disease exhibit significantly denser, thicker, and more plate-like
trabecular microstructure compared to normal lunates. (10.1177/1753193411422337)

« [L4] Following medial femoral trochlea reconstruction of the proximal lunate for advanced Kienb6ck

disease, we observed a cessation of radiocarpal collapse. (10.1016/§.jhsa.2019.12.008)

o [L4] In this limited series, the radius core decompression demonstrated favorable long-term results and
could be considered as a surgical alternative for stage IIIA of Kienbdck disease. (10.1016/
jjhsa.2017.05.017)
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