
T
c
i
b
t

SCIENTIFIC ARTICLE

Lunate Revascularization After Capitate Shortening

Osteotomy in Kienböck’s Disease

Ahmadreza Afshar, MD

Purpose The aim of surgical treatment in the early stages of Kienböck’s disease is to decrease
compressive loading of the lunate to promote revascularization. Capitate shortening osteot-
omy is one technique that has been advocated in Kienböck’s disease with ulnar neutral or
positive variance and Lichtman stage I to IIIA. The purpose of this study was to examine the
revascularization process of the lunate after capitate shortening osteotomy.

Methods This was a retrospective study of 9 patients with Kienböck’s disease with Lichtman
stage II or IIIA and ulnar neutral or positive variance. I confirmed avascular necrosis of the
lunate in all the patients by magnetic resonance imaging preoperatively. Capitate shortening
osteotomy was performed through a dorsal approach and fixed with K-wires. I used magnetic
resonance images with fat suppression to detect the revascularization of the lunate after
surgery.

Results The mean follow-up was 12 months (range, 8–16 mo). All patients demonstrated
partial revascularization of the lunate and the mean revascularization time was 4.7 months
(range, 3–7 mo), which was interpreted as the beginning of the revascularization process.

Conclusions Capitate shortening osteotomy is an efficient technique to induce the revascular-
ization process in the early stages of Kienböck’s disease. (J Hand Surg 2010;35A:1943–
1946. Copyright © 2010 by the American Society for Surgery of the Hand. All rights
reserved.)

Type of study/level of evidence Therapeutic IV.

Key words Capitate shortening osteotomy, Kienböck’s disease, lunate, revascularization
process.
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HE STRATEGY OF surgical treatment in the early
stages of Kienböck’s disease (avascular necro-
sis of the lunate bone), where the disease is

onfined to the lunate, is to decrease compressive load-
ng of the lunate to promote revascularization of the
one and prevent collapse.1–3 Choosing the surgical
echnique to treat Kienböck’s disease is based on the
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egree of ulnar variance and the pathologic changes in
he lunate and wrist joint as represented by Lichtman’s
taging.4–6 Nevertheless, how different procedures af-
ect the revascularization of the lunate and at what time
emain unclear.

Radial shortening osteotomy has been proven to be a
afe, reliable surgical technique with relatively success-
ul outcomes in treatment of Kienböck’s disease with
egative ulnar variance and Lichtman stages I to
IIA.3,7,8 Nakamura et al. observed 24 patients with
ienböck’s disease for 1 to 3 years with serial magnetic

esonance imaging (MRI). Nineteen patients who had
adial shortening or radial wedge osteotomies demon-
trated an increase in signal intensity on T1- or T2-
eighted images. They suggested that an increase in

ignal intensity of the lunate indicates revasculariza-

ion.9
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1944 CAPITATE SHORTENING OSTEOTOMY
Capitate shortening osteotomy, described first by
Almquist,10,11 is a technique that has been advocated in
Kienböck’s disease with ulnar neutral or positive vari-
ance and Lichtman stage I to IIIA.1,12,13 Capitate short-
ening decreases load transfer across the radiolunate
joint.14,15 Almquist reported 83% revascularization and
healing of the fragmented lunate after capitate shorten-
ing with capitohamate fusion. He used radiographic
evaluation including tomography to evaluate revascu-
larization.10,11

Many authors have used MRI to detect and observe
the revascularization process of the lunate in Kien-
böck’s disease. Refinements in current MRI techniques
permit early detection of the revascularization pro-
cess.9,16–20 The purpose of this study was to look for
the revascularization process of the lunate by using
MRI after capitate shortening osteotomy.

MATERIALS AND METHODS
This was a retrospective study based on 9 patients (7
men and 2 women) who had capitate shortening osteot-
omy because of Kienböck’s disease. The patients were
treated between January 2009 and September 2009. The
patients’ chief symptom was wrist pain. Eight patients
had ulnar neutral and one had ulnar positive variance.
At initial presentation, all patients had Lichtman’s stage
II or IIIA.21

The mean age of patients at the time of surgery was
25.8 years (range, 18–33 y). Eight patients were right-
handed. Four surgeries were performed on the right
hand and 5 were on the left hand. The research com-
mittee of the hospital approved the study.

Magnetic resonance imaging confirmed avascular
necrosis of the lunate in all patients preoperatively. On
T1-weighted MRI images, the lunate with Kienböck’s
disease showed diffuse decreased signal intensity.
However, signal intensity varied from high to low on
T2-weighted MRI images.6,19,22

The author performed all surgeries. Capitate short-
ening osteotomy was performed through a dorsal
approach over the capitate. At the level of the
distal dorsal articular surface of the scaphoid, a
2-mm wafer of bone was removed using an oscil-
lating saw. The 2 cut surfaces were compressed
manually and fixed with 2 K-wires, and the wrist
was protected by a short-arm cast. The wires were
left out of the skin. The K-wires were removed in
the office after the osteotomy site healed (usually
about 6 weeks) and rehabilitation was started.

The patients were advised to obtain an MRI at 3
months after surgery to detect revascularization.16,19
However, patients obtained an MRI at their conve-
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nience at a range of 3 to 7 months postoperatively. Four
patients obtained a second MRI 3 months after the first
because the first one was negative for revascularization.
The beginning of revascularization of the lunate was
established when high signal intensity was detected on
fat suppression images in at least part of the lunate.
MRI is specific for intraosseous blood flow and edema.
Increase in signal intensity on fat suppression images,
which corresponds to water, suggests revasculariza-
tion.17,22

RESULTS
The mean follow-up was 12 months (range, 8–16 mo).
All patients had achieved union at the osteotomy site by
6 weeks and there were no complications related to
surgery. All patients had improved wrist pain, wrist
range of movement, and grip strength after the surgery
at the most recent follow-up examination. Six patients
had resumed a regular work schedule. No changes in
Lichtman’s stage were detected postoperatively.

Patients demonstrated revascularization in at least
50% of their individual lunates (ie, partial revascular-
ization): at 3 months in 3 patients, 4 months in 1 patient,
5 months in 1 patient, 6 months in 3 patients, and 7
months in 1 patient. The mean revascularization time of
the 9 patients was 4.7 months (range, 3–7 mo).

Partial vascularization might lead to full revascular-
ization but the process may take several months or
years.8

Figure 1 (case 3) demonstrates decreased signal in-
tensity of the lunate on preoperative T1-weighted MRI.
Figure 2 (case 3), which indicates revascularization,
demonstrates increased signal intensity of the lunate on
MRI fat suppression image 3 months after surgery. The
increased signal intensity of the capitate also seen in
Figure 2 is a result of the osteotomy.

DISCUSSION
The aim of surgical intervention in the early stages of
Kienböck’s disease is to improve lunate circulation by
unloading the bone.1 In their experience using radial
recession osteotomy in Kienböck’s disease, Quenzer et
al. found radiographic healing and improvement of the
lunate density in some patients at least 12 months after
surgery.23 In their experience of height reconstruction
and core revascularization of the lunate in early stage III
of Kienböck’s disease, Bochud and Buchler24 found
signs of revascularization in approximately half of their
cases at 18 to 36 months after surgery.3

Radiographic conventional changes such as carpal
height ratio, Stahl index, and Lichtman stages reflect the

circulation and viability status of the lunate indirectly
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CAPITATE SHORTENING OSTEOTOMY 1945
and after a relatively long period of time. A decrease in
carpal height ratio and Stahl index and progression of
Lichtman’s stage indicate progression of the disease
and failure of the revascularization process. Within the
lunate, improvement of sclerosis, cystic changes, and
fragmentation indicate revascularization of the bone.7,8

Radiography is ineffective in detecting the revascular-
ization process early.

The revascularization time might have a direct influ-
ence on the outcome of Kienböck’s disease.25,26 It
seems that there is a time competition among different
techniques to induce revascularization in the lunate. It
would be appropriate to clarify the mean revasculariza-
tion time in different studies and different tech-
niques.25,26

In recent years, MRI has been used to detect and
follow revascularization of the lunate.9,16,20 Simmons
et al. have described the technique of lunate revascu-
larization with artery implantation and bone grafting
and recommended detection of revascularization 3
months after surgery by MRI.16 Moran et al. used a
4�5 extensor compartmental vascularized bone graft
for the treatment of Kienböck’s disease in 26 patients.

FIGURE 1: Preoperative T1-weighted MRI demonstrates
decreased signal intensity of the lunate.
Seventeen patients had follow-up MRI at a mean of 20
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months after surgery; 12 patients showed evidence of
revascularization. Revascularization was first noted 3 to
6 months after surgery on T2-weighted images.20 Arora
et al. treated 16 patients with stage III Kienböck’s
disease with free vascularized iliac bone graft. Postop-
erative MRI was obtained for 9 of 16 patients and
showed evidence of revascularization at a mean of 19
months (range, 4–32 mo).17

Illarramendi et al. reported their experience of sur-
gical treatment of Kienböck’s disease by radius and
ulna metaphyseal core decompression. Of 5 patients
who had MRI before and after surgery, 4 showed signal
improvement after surgery. The authors did not men-
tion when the postoperative MRI was obtained.18 Zel-
ouf and Ruby reported their experience of external
fixation and cancellous bone grafting in 17 patients. Of
10 patients who had obtained postoperative MRI at a
mean of 23 months after surgery (range, 5–60 mo), 5
showed improvement in signal intensity.27

In the mentioned literature, the reported vasculariza-
tion time of different techniques varies considerably
and comparison between different authors’ experiences
is difficult if not impossible. Nevertheless, the mean

FIGURE 2: Increased signal intensity on magnetic resonance
imaging fat suppression image indicates revascularization.
detected revascularization time (4.7 mo) in the present
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1946 CAPITATE SHORTENING OSTEOTOMY
study might be considered a favorable finding. The
partial vascularization might lead to full revasculariza-
tion of the lunate; however, the entire process may
continue for a long time.8

This study had several limitations. The investigation
was retrospective, with a short follow-up period. There-
fore, it is too early to evaluate the clinical outcomes, and
so it was not the aim of the study. In addition, the
number of subjects in the study was low. However,
Kienböck’s disease is uncommon and the patients usu-
ally have negative ulnar variance.1 The incidence of
patients with Kienböck’s disease and ulnar neutral or
positive variance is relatively low.1 Also, the mean of
4.7 months to revascularization is likely an overestima-
tion because the MRI interval was every 3 months.
Finally, the revascularization process does not neces-
sarily correlate with clinical outcome, and it is uncertain
whether these findings correlate with clinical success.

Capitate shortening osteotomy has been the subject
of only a few publications; however, it might be an
efficient technique to induce the revascularization pro-
cess in the early stages of Kienböck’s disease.

REFERENCES
1. Gay A, Parratte S, Glard Y, Mutaftschiev N, Legre R. Isolated

capitate shortening osteotomy for early stage of Kienböck’s disease
with neutral ulnar variance. Plast Reconstr Surg 2009;124:560–566.

2. Beredjiklian P. Kienböck’s disease. J Hand Surg 2009;34A:167–
175.

3. Schuind F, Eslami S, Ledoux P. Kienbock’s disease. J Bone Joint
Surg 2008;90A:133–139.

4. Lichtman DE, Mack GR, MacDonald RI, Gunther SF, Wilson JN.
Kienböck’s disease: the role of silicone replacement arthroplasty.
J Bone Joint Surg 1977;59A:899–908.

5. Lichtman DE, Degnan GG. Staging and its use in the determination
of treatment modalities for Kienböck’s disease. Hand Clin 1993;9:
409–416.

6. Allan CH, Josbi A, Lichtman DE. Kienbock’s disease: diagnosis and
treatment. J Am Acad Orthop Surg 2001;9:128–136.

7. Nakamura R, Tsuge S, Watanabe K, Tsunada K. Radial wedge
osteotomy for Kienböck disease. J Bone Joint Surg 1991;73A:1391–
1396.

8. Koh S, Nakamura R, Horii E, Nakao E, Inagaki H, Yajima H.
Surgical outcome of radial osteotomy for Kienböck’s disease-mini-
mum 10 years of follow-up. J Hand Surg 2003;28A:910–916.

9. Nakamura R, Watanabe K, Tsunoda K, Miura T. Radial osteotomy

for Kienböck’s disease evaluated by magnetic resonance imaging: 24
cases followed for 1-3 years. Acta Orthop Scand 1993;64:207–211.

JHS �Vol A, De
10. Almquist EE. Kienbock’s disease. Clin Orthop Relat Res 1986;202:
68–78.

11. Almquist EE. Capitate shortening in the treatment of Kienböck’s
disease. Hand Clin 1993;9:3:505–512.

12. Moritomo H, Murase T, Yoshikawa H. Operative technique of a
decompression procedure for Kienböck’s disease: partial capitate
shortening. Tech Hand Up Extrem Surg 2004;8:2:110–115.

13. Waitayawinyu T, Chin SH, Luria S, Trumble TE. Capitate shorten-
ing osteotomy with vascularized bone grafting for the treatment of
Kienböck’s disease in ulnar positive wrist. J Hand Surg 2008;33A:
1267–1273.

14. Horii E, Garcia-Elias M, Bishop AT, Cooney WP, Linscheid RL,
Chao EY. Effect on force transmission across the carpus in proce-
dures used to treat Kienböck’s disease. J Hand Surg 1990;15A:393–
400.

15. Viola RW, Kiser PK, Bach AW, Hanel DP, Tencer AF. Biomechani-
cal analysis of capitate shortening with capitate hamate fusion in the
treatment of Kienböck’s disease. J Hand Surg 1998;23A:395–401.

16. Simmons SP, Tobias B, Lichtman DM. Lunate revascularization
with artery implantation and bone grafting. J Hand Surg 2009;34A:
155–160.

17. Arora R, Lutz M, Deml C, Krappinger D, Zimmerman R, Gabl M.
Long-term subjective and radiological outcome after reconstruction
of Kienböck’s disease stage 3 treated by a free vascularized iliac
bone graft. J Hand Surg 2008;33A:175–181.

18. Illarramendi AA, Schulz C, De Carli P. The surgical treatment of
Kienböck’s disease by radius and ulna metaphyseal core decompres-
sion. J Hand Surg 2001;26A:252–260.

19. Tomczak R, Mergo P, Aschoff AJ, Rieber A, Merkle E, Brambs HJ.
MRI follow-up of pisiform bone transposition for treatment of lu-
natomalacia. Skeletal Radiol 1998;27:26–29.

20. Moran SL, Cooney WP, Berger RA, Bishop AT, Shin AY. The use
the 4�5 extensor compartmental vascularized bone graft for the
treatment of Kienböck’s disease. J Hand Surg 2005;30A:50–58.

21. Goldfarb CA, Hsu J, Gelberman RH. The Lichtman classification for
Kienböck’s disease: an assessment of reliability. J Hand Surg 2003;
28A:74–80.

22. Imeada T, Nakamura R, Miura T, Makino N. Magnetic resonance
imaging in Kienböck’s disease. J Hand Surg 1992;17B:12–19.

23. Quenzer DE, Dobyns JH, Linscheid RL, Trail IA, Vidal A. Radial
recession osteotomy for Kienböck’s disease. J Hand Surg 1997;22A:
386–395.

24. Bochud RC, Buchler U. Kienböck’s disease: early stage 3 height
reconstruction and core revascularization of the lunate. J Hand Surg
1994;19B:466–478.

25. Afshar A. Lunate resection and vascularized os pisiform transfer in
Kienbock’s disease. J Hand Surg 2006;31A:502.

26. Afshar A. Long term subjective and radiological outcome after
reconstruction of Kienböck’s disease stage 3 treated by a free vas-
cularized iliac bone graft. J Hand Surg 2008;33A:1247.

27. Zelouf DS, Ruby LK. External fixation and cancellous bone grafting
for Kienböck’s disease: a preliminary report. J Hand Surg 1996;21A:

746–753.

cember 


	Lunate Revascularization After Capitate Shortening Osteotomy in Kienböck's Disease
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES


