
• Kienböck disease 
• Idiopathic avascular necrosis affecting the lunate
• Can lead to lunate fragmentation and collapse and 

eventual perilunate arthritic changes
• Present with wrist pain, swelling, decreased motion 

and strength
• Rare in the pediatric or skeletal immature patients

• Treatment
• Multiple algorithms proposed based on 

radiographic staging
• No gold standard, but those still symptomatic or 

with radiographic progression after 3-6 months of 
conservative management should have surgery

• Procedures aim to either decompress/unload the 
lunate or revascularize/reconstruct the lunate

• Purpose
• Critically review the surgical outcomes of pediatric 

patients with Kienböck disease who failed 
conservative management and secondarily 
compare those who obtained offloading versus 
revascularization procedures

Background

• Demographics (Table 1 and 2)
• 24 wrists in 23 patients

•10 females, 13 males
•9 left wrists, 15 right wrists
•All presented with wrist pain and decreased range 

of motion; fall was most common injury
•All patients were otherwise healthy
•Mean clinical and radiographic follow-up 61.3 and 

43.8 months, respectively
•8 patients had a lunate offloading procedure, 13 

had a vascularized bone graft (VBG) and 3 had 
both (Table 2)

•Groups were comparable in all parameters pre-
operatively 

• Clinical outcomes
• At last follow-up, all patients had no or minimal pain
• Significant increase in grip strength/radial deviation

•No difference between groups
• No difference between groups for patient reported 

outcomes (Table 1)
•Overall average DASH, MWS and PWRE was 

9.05, 77.9 and 11.3 post-operatively
• Radiographic outcomes

• Post-operative ulnar variance less in the lunate 
offloading procedures compared to VBGs

• Only 1 patient had a reversal of their Lichtman 
stage from IIIA to II after a radial shortening 
osteotomy

• No difference in pre and post-operative Lichtman 
• Lunate offloading procedures had an increase in 

their carpal height ratio compared to VBGs (Table 1)
• 8/11 had evidence of lunate revascularization on 

MRI
•All had undergone a VBG

• Complications
• Joint offloading (4/8 patients  50%)

•3 hardware removals
•2 nonunions

• Revascularization  (5/13 patients  8%)
•1 transient median nerve paresthesias
•3 pin site infections
•1 broken external fixator
•1 hardware removal

• Acceptable outcomes with either lunate offloading 
or revascularization procedures

• Both groups had significant improvement in pain
• No significant difference in clinical outcomes 

between those with joint offloading versus VBGs
• No difference in Lichtman stage post-operatively 

between groups, despite excellent clinical outcomes
• MWS and DASH demonstrated satisfactory 

outcomes and minimal disability in both groups

Conclusions

Tables

Table 2: Surgical procedures for management of pediatric 
Kienböck disease in our patient series. ECA = extensor 
compartment artery, IMCA = intermetacarpal artery, VBG = 
vascularized bone graft, PIA = posterior interosseous artery, 
PIN = posterior interosseous nerve, AIN = anterior 
interosseous nerve.
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Tables

Table 1: Difference in parameters between lunate offloading 
procedures, vascularized bone grafts and combined 
procedures. UV = ulnar variance, CH = carpal height, RSA = 
radioscaphoid angle, DASH = Disabilities of the Arm Shoulder 
and Hand Questionnaire, MWS = Mayo Wrist Score, PWRE = 
Patient-Rated Wrist Evaluation.
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Methods

Subjects: Skeletal immature patients with radiographic 
evidence of Kienböck disease treated surgically between 
1990 and 2016 with greater than 3 month follow-up. All 
patients underwent casting for 3 months without 
resolution of symptoms.
Outcomes: Range of motion, grip strength, timing of 
surgery, hand dominance, Mayo Wrist Score (MWS), 
Disabilities of the Arm, Shoulder and Hand Questionnaire 
(DASH), Patient-Rated Wrist Evaluation (PWRE) and 
radiographic parameters such as ulnar variance, 
Lichtman stage, presence of avascular necrosis on 
magnetic resonance imaging (MRI), carpal height ratio 
(as per Youm et al.), Stahl’s lunate index and 
radioscaphoid angle. Complications were compared 
between both groups.
Statistical Analysis: Continuous variables were 
compared between groups using Wilcoxon signed-rank 
test, whereas categorical variables were evaluated using 
the Mann-Whitney U test or Kruskal-Wallis, depending on 
the amount of variables. Spearman correlation coefficient 
was used for correlation analysis. All statistical tests were 
two-sided and p-values less than 0.05 were considered 
to be significant. 
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offloadin
g

Vascular
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graft

Combi
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p-value

Age (years) 17.0 16.4 17.0 0.716
Dominant 
hand

5 8 1 0.943

Previous 
trauma

6 6 0 0.128

Symptom 
duration (mo)

8.8 13.2 5.8 0.283

Pre-op grip 
strength

17.8 19.8 27.0 0.517

Post-op grip 
strength

26.2 29.2 28.0 0.846

Lichtman pre 0.040
Stage II 1 1 0
Stage IIIA 5 9 0
Stage IIIB 0 4 2

Lichtman 
post

0.126

Stage II 1 1 0
Stage IIIA 4 8 0
Stage IIIB 1 4 2

Radiographic parameters
Pre-op UV -1.0 -1.4 -2.0 0.858
Post-op UV 0.13 -2.2 2.5 <0.05*
Pre-CH 0.51 0.47 - 0.107
Post-CH 0.57 0.46 - 0.234
CH delta 0.12 0.02 - <0.05*
Pre-Stahl 0.35 0.36 - 1.00
Post-Stahl 0.31 0.38 - 0.917
Stahl delta 0.03 0.00 - 0.425
Pre-RSA 57.2 40.6 - <0.05*
Post-RSA 45.2 41.9 - 0.705
RSA delta 12.5 4.2 - 0.456

Patient reported outcomes post-operative
DASH 6.8 10.7 1.7 0.559
PWRE 10.1 13.0 0.265
MWS 80.0 77.7 - 0.552

Procedure # of patients
Lunate offloading alone

Radial shortening 6
Ulnar lengthening 1
Scaphocapitate fusion 1

Vascularized bone graft alone
4 + 5 ECA 9
Second IMCA 1
Medial femoral condyle + lunatectomy + 
midcarpal fusion

1

Radius VBG based off of PIA 2
Combined

Radial shortening + Radius VBG PIA 1
Scaphocapitate fusion + 4+5 ECA + 
lunatectomy

1

Second IMCA + ulnar lengthening 1
Concomitant procedures

PIN or AIN neurectomy 4
External fixator alone 3
Scaphocapitate pin alone 4
Radioscaphoid pin plus fixator 4
Scaphocapitate pin plus fixator 1
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