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Abstract 
Introduction: The aim of this study is to analyze medical and radiological long-term results in a series of patients with 
Lichtman’s stages II and IIIA-Kienböck’s disease treated by metaphyseal core decompression in the distal radius. 
Materials and Methods: Descriptive, retrospective study which included 23 patients with Kienböck’s disease (Licht-
man’s stages II and IIIA) treated by metaphyseal core decompression in the distal radius with a minimal 10-year follow-
up. At last follow-up, we evaluated wrist range of motion and grip strength by the modified Mayo Clinic scale and pain by 
the visual analogue scale. We assessed patients’ X-rays according to the Lichtman’s classification and the carpal height 
ratio. 
Results: Average follow-up was 14 years (10-19 range). Nine patients were females and fourteen, males. Fifteen cases 
were Lichtman’s stage IIIA and eight, stage II. According to the Mayo Clinic scale, results were excellent in 9 patients, 
good in 11, moderate in 2 and poor in one patient. The score in the preoperative visual analogue scale was 7 (6-10 range) 
and 1.1 (0-6) at last follow-up. The average flexion/extension arch was 78% and grip strength was 81%. According to 
the Lichtman’s classification, there was progression in 4 patients, whereas the remaining 19 stayed at the same stage as 
preoperatively. 
Conclusion: Metaphyseal core decompression in distal radius got long-term favourable results in Lichtman’s stages II 
and IIIA-Kienböck’s disease. 
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Descompresión ósea metafisaria del radio distal para estadios tempranos de la enfermedad 
de Kienböck. Seguimiento mínimo de 10 años

Resumen
Introducción: El objetivo de este estudio es analizar los resultados clínicos y radiológicos a largo plazo de una serie de 
pacientes con enfermedad de Kienböck en estadios II y IIIA de la clasificación de Lichtman, tratados mediante descom-
presión metafisaria del radio distal. 
Materiales y Métodos: Estudio retrospectivo y descriptivo que incluyó a 23 pacientes con enfermedad de Kienböck 
(estadios II y IIIA de Lichtman) tratados mediante descompresión metafisaria del radio distal con, al menos, 10 años de 
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seguimiento. Al final del seguimiento, se evaluaron el rango de movilidad de la muñeca, la fuerza de puño, mediante la 
escala de la Clínica Mayo modificada y el dolor, según la escala analógica visual. Se valoró a los pacientes radiográfica-
mente según la clasificación de Lichtman y el índice de altura carpiana. 
Resultados: El seguimiento promedio fue de 14 años (rango 10-19). Nueve pacientes eran mujeres y catorce, hombres. 
Quince casos correspondían al estadio IIIA y ocho, al estadio II. Según la escala de la Clínica Mayo, los resultados fueron 
excelentes en 9 pacientes, buenos en 11 pacientes, moderados en 2 y pobres en uno. El puntaje en la escala analógica 
visual preoperatoria fue 7 (rango 6-10) y 1,1 (rango 0-6) al final del seguimiento. El arco de flexión/extensión promedio 
fue del 78% y la fuerza de puño, del 81%. Según la clasificación de Lichtman, hubo progresión en 4 pacientes, mientras 
que los otros 19 permanecieron en la misma etapa que en el preoperatorio. 
Conclusión: La descompresión metafisaria del radio distal logró resultados favorables a largo plazo para los estadios II y 
IIIA de la enfermedad de Kienböck.

Palabras claves: Kienböck; descompresión ósea; resultados; largo plazo; estadios tempranos.
Nivel de Evidencia: IV

Introduction 

Kienböck’s disease was described in 1910; however, 
even today it is subject to controversy in literature. In as-
sociation with Kienböck’s disease, there are several aeti-
ologies that have been suggested: traumatic, mechanical 
(increase in pressure upon the lunate bone) and vascular 
aethiologies.1 Due to this wide disagreement, there are 
reports on quite varied surgical alternatives for its treat-
ment, such as osteotomy for radial bone shortening or ul-
nar lengthening, carpal arthrodesis and vascularized bone 
grafting.2,3 In spite of the considerable differences in such 
surgical techniques, there are reports on similarly satisfac-
tory results using all of them.4-6

In 2001, Illarramendi et al. described the technique of 
“metaphyseal core decompression in the distal radius”, 
which consists of a bone window in the distal radius with 
compaction of the spongy bone in the distal metaphysis, 
what might cause a biological stimulus in the whole wrist 
by the effect of indirect revascularization of the involved 
lunate bone.7 These authors reported satisfactory results, 
similar to those got by means of other techniques of joint 
levelling or direct revascularization, using a simpler alter-
native associated with just few complications. 

The aim of this study is to analyze medical-radiological 
results in a series of patients with stages II and IIIA-Kien-
böck’s disease treated by metaphyseal core decompres-
sion in the distal radius, with a minimal follow-up of 10 
years. 

Materials and Methods 

We conducted a retrospective study which was appro-
ved by our institution’s Ethical Committee. The inclusion 
criteria were: patients with Kienböck’s disease (Lichtman 
II and IIIA) subject to metaphyseal core decompression in 
the distal radius, with a minimal 10-year follow-up. The 
exclusion criteria were stages I, IIIB or IV in the Licht-
man classification, skeletally immature patients and tho-

se with previous wrist surgery. Between 1998 and 2005, 
66 patients with Kienböck’s disease were treated at our 
institution. Twenty-five patients met the inclusion criteria, 
but two of them were lost from follow-up. Therefore, we 
included 23 patients in our study (14 males and 9 females 
who at the time of treatment averaged 42 years old [ran-
ging from 28 to 64]). Fifteen patients had their dominant 
hand affected. Average follow-up was 14 years (ranging 
from 10 to 19). Fifteen cases were stage IIIA and eight, 
stage II. Fourteen wrists showed negative ulnar variance, 
whereas nine wrists had neutral ulnar variance. In no case 
did we carry out procedures additional to the metaphyseal 
core decompression in the distal radius. 

Functional evaluation 
Medical assessment was carried out by two surgeons/

researchers who used a hand goniometer to evaluate the 
flexion and extension active range of motion of the wrist. 
Grip strength was evaluated with a Jamar® dynamom-
eter (Patterson Medical Co, Bolingbrook, IL, US) and 
was reported as the average of three tries. We corrected 
hand dominance assuming that the dominant hand would 
be 10% stronger. Both range of motion and grip strength 
were compared to the contralateral hand at the end of fol-
low-up. Preoperative and postoperative pain was assessed 
by the visual analogue scale, which ranges within 0 (no 
pain) and 10 (worst possible pain). Subjective and objec-
tive medical results were evaluated by the modified Mayo 
Clinic scale, which classifies scores between 90 and 100 
as excellent, between 80 and 89 as good, between 65 and 
79 as moderate and lower than 65 as poor.8

Radiologic evaluation 
We carried out preoperative and postoperative radiolog-

ic assessment with standard AP and lateral X-rays of the 
wrist which were evaluated by two independent authors. 
Radiographic assessment included carpal height ratio 
(CHR) modified by Natrass et al. (AP X-ray carpal height 
divided by the length of the capitate bone) as well as the 
Lichtman’s classification.9 The normal value of the CHR 
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is 1.57 +/ -0.05.10 The progression of the disease (carpal 
collapse) during follow-up was verified by changes in the 
Lichtman’s classification and the modified CHR. 

Surgical technique
In our series all surgeries were carried out by the main 

author. Distal radius should be approached by a 3-4 cm-
longitudinal incision along the radial edge of the metaph-
ysis of the distal radius, starting 1 cm proximally to the 
radial styloid process. The branches of the sensitive radial 
nerve should be individualized and taken care of. The ten-
dons in the first compartment are to be retracted towards 
the posterior or the anterior cortex, as the surgeon pre-
fers. At a deeper layer level, the distal tendon of the bra-
chioradialis muscle should be severed in “H” longitudinal 
fashion and raised from the distal radius together with 
periosteum. What comes next is the creation of an approx-
imately 2 cm-long and 0.5 cm-wide bony window, starting 
2 cm proximally to the radial styloid process, using either 
osteotome or bone saw (Figure 1). Then, the spongy bone 
of the distal metaphysis is to be compacted through the 
window without removing it.11 Spongy bone compaction 
is carried out only at the level of the metaphysis, consis-
tently reaching anterior, posterior and ulnar cortex. 

Differently from what is described in the original tech-
nique by Illarramendi et al. in no case did we carry out 
ulnar decompression.7 Upon surgery, the wrist was immo-
bilized during two weeks by a forearm cast to protect the 
surgical wound. Rehabilitation to recover complete range 
of motion started as from that moment. Patients were al-
lowed to do activities of daily living immediately, and 
sports were restricted for three months to avoid the risk of 
radial fracture across the cortical window. 

We recorded complications and the need of reoperation. 
Those complications that did not require surgical treat-

ment (such as superficial infection in the surgical wound) 
were classified as minor complications. Major compli-
cations included deep infection, nerve or tendon lesion, 
distal radius fracture, complex regional pain syndrome or 
failure that led to reoperation.12

Statistical evaluation 
We used averages and standard deviations for the quan-

titative variables, and percentages for the categorical 
variables. To compare the preoperative and postoperative 
quantitative variables, we used non-parametric methods 
of grouped measurements (Wilcoxon matched pairs test). 

Results 

According to the score showed by the modified Mayo 
Clinic scale, medical results were excellent in nine pa-
tients, good in 11 cases, moderate in two and poor in one 
patient who required proximal row carpectomy as revision 
surgery. According to the visual analogue scale, average 
preoperative pain was 7 (ranging from 6 to 10), whereas at 
final follow-up, pain was 1.1 in such scale (ranging from 0 
to 6) (p>0.05). What is more, at that moment, 17 out of the 
23 patients showed a 0 or 1-score in the visual analogue 
scale. There were statistically significant differences be-
tween stages II and IIIA in terms of symptoms improve-
ment neither in the visual analogue scale nor in the Mayo 
Clinic score. As compared to the opposite hand, patients’ 
flexion/extension arch averaged 78% and grip strength, 
81%. All the patients but two were able to retake their 
original jobs.

Two patients showed disease radiologic progression 
from II to IIIA according to the Lichtman’s classification, 
whereas other two wrists developed such progression 

Figure 1. Anatomic sketch of the distal radius. A. “H” tenotomy of the brachioradialis muscle. B. Bony window metaphyseal 
core decompression is carried out through without removing spongy bone. 
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from IIIA to IIIB. The remaining 19 patients, however, 
stayed at the same stage as that one they showed previ-
ously to the surgery (Figures 2 and 3). 

The preoperative CHR in Lichtman’s stage II was 1.52 
(ranging from 1.48 to 1.58) and 1.38 (ranging from 1.5 to 
1.28) in Lichtman’s stage IIIA. The average postopera-
tive CHR was 1.5 (ranging from 1.40 to 1.58) in stage II 
and 1.34 (ranging from 1.42 to 1.25) in stage IIIA; there 
was no statistically significant decrease in the lunate bone 
height (p<0.05). We did not detect any complication re-
lated to the procedure of metaphyseal core decompression 
in the distal radius. 

Discussion 

We analyzed a series of patients with Kienböck’s dis-
ease in Lichtman’s stages II and IIIA treated by metaphy-
seal core decompression in the distal radius. Medical re-
sults were good or excellent in 20 out of the 23 patients 
that we studied, with a minimal follow-up of 14 years.  

There is controversy in literature regarding the surgical 
treatment of choice. 

There are several reports on long-term follow-up which 
have evaluated results in shortening osteotomy of the ra-
dial bone.13 Luegmair et al. published a series of 36 pa-
tients with an average follow-up of 12.1 years, whereas 
Watanabe reported a series of 12 patients with a 21 year-
follow-up.14,15 The first study only analyzed patients in 
Lichtman’s stage IIIA whereas in the second study three 
patients were in stage IIIB; four of them, in stage IIIA 

and six patients, in stage II. Medical results were similar 
to ours in terms of improvement of pain, range of motion 
and grip strength. In the Luegmair’s series, however, 14 
out of the 36 patients required plate removal and one had 
to undergo a second surgery for wrist denervation. 

There are just few reports on long-term results of vas-
cularized bone graft in Kienböck’s disease. Fujiwara pub-
lished favourable results in the treatment of the Kienböck’s 
disease-state III using vascularized bone graft from distal 
radius and metacarpal bones.8 In another series, Arora et 
al. carried out free vascularized bone grafting from the 
iliac crest in 18 patients (15 in Lichtman’s stage IIIA and 
three in  stage IIIB) with a 13-year follow-up, and they 
had satisfactory medical results.16 However, two of the 18 
cases suffered pin infection, two did not incorporate the 
vascularized graft, and 19% of the whole series got just 
moderate Mayo Clinic scale-results at last follow-up. 

Like Sherman et al., we believe that the beneficial ef-
fects of metaphyseal core decompression in the distal ra-
dius does not come from the discharge of overpressure 
on the lunate aspect of the radius (mechanical effect), but 
from some unknown biological reaction of vascular kind 
which is generated by the procedure at regional level.17 

Thus, our hypothesis is that, as it is the case in other bone 
procedures nearby the lunate bone, radial decompression 
generates a regional vascular stimulus at carpal-bone lev-
el. Radial osteotomy may generate—as it has been veri-
fied in radial fractures—a cascade release of angiogenesis 
and osteogenesis factors at regional level which might 
underlie the effects on the lunate bone caused by radial 
surgery.18 

Figure 2. 45-year-old patient with stage IIIA-Kienböck’s 
disease. Preoperative AP X-ray.

Figure 3. AP X-ray 12 years after metaphyseal core 
decompression of distal radius. 
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Innes and Strauch revised the results of vascularized 
bone graft, radial shortening osteotomy and metaphyseal 
core decompression in the distal radius during the first 
stages of Kienböck’s disease.19 They compared several 
publications and agreed on the fact that pain improved 
independently of the type of treatment, and that what the 
three techniques had in common was just bone cortex vio-
lation in carpal, radial and ulnar bones.  

Recently Blanco et al. published favourable results with 
radial osteotomy without bone shortening, with a mini-
mal 10-year follow-up.20 These authors carried out a com-
plete osteotomy of the distal radius through a posterior 
approach and fixed the radial bone with a plate. From our 
point of view, both metaphyseal core decompression in 
the distal radius and radial osteotomy without bone short-
ening share the same biological effect. However, we pre-
fer to use metaphyseal core decompression in the distal 
radius because it is a simpler procedure with no potential 

complications related to osteosynthesis or complete radial 
osteotomy. 

This study shows some limitations. First of all, it is a 
retrospective study conducted in a small number of pa-
tients. Secondly, there was no control group; therefore, 
we cannot draw conclusions in terms of comparison 
with other types of treatment methods or the impact of 
metaphyseal core decompression in the distal radius on 
Kienböck’s disease progression. 

Conclusions 

Results suggest the metaphyseal core decompression 
in the distal radius is a simple procedure with long-term 
favourable results, and that could be considered as a sur-
gical alternative for the early stages of the Kienböck’s 
disease. 
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