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Abstract

Background: The Kienböck’s disease (KD), even today, has many obscurities. Its etiologies as well as classifications are under con-
stant change and debate, therefore we decided to define the effect of proximal lunate morphology on KD and its usefulness in eval-
uating the course of the disease.
Objectives: The purpose of this study is to compare the 3 different morphologies of the proximal lunate as defined by Antuna-Zapico
(A-Z) in KD patients with a control group of normal individuals, and also compare the morphologies in different aspects like ulnar
variance (UV), radial inclination and radial volar tilt, lunate sizes in radiological views, males and females, symptom duration before
seeking medical treatment, lunate fragmentation, and also Lichtman’s stages of the disease.
Methods: Unaffected wrist X-rays of 107 KD patients (71 male 36 female), 17 - 53 years old, since 2011 to 2016, compared with 100 age
and sex matched normal individuals divided in 3 lunate morphologies “as Antuna-Zapico has proposed”; noticing also the wrist
indexes and the disease stages according to Lichtman’s classification.
Results: The prevalence of 3 different A-Z classification morphologies were; 18 (16.8%) Type1, 77 (72%) Type 2, and 12 (11.2%) Type 3 in
the case group that wasn’t statistically different from the control group, with 15 (15%) Type 1, 73 (73%) Type 2, and 12 (12%) Type 3 (P
= 0.9), even separately as male (P = 0.4) and females (P = 0.5). Case and controls were different in ulnar variance UV, (P = 0.001),
however, different morphologies had a different UV inside the case group (P = 0.4). All 3 morphologies were seen in all different
Lichtman’s stages with no correlation to the specific stage or morphology (P = 0.2). In the case group, no correlation was found
between different morphologies and lunate width (P = 0.5), diameter (P = 0.4), radial tilt (P = 0.8), volar tilt (P = 0.8).
Conclusions: Proximal lunate morphology, as depicted by A-Z, has no effect on the course of the disease and doesn’t play any key
role in the etiology. Its prevalence is the same as the general population.
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1. Background

After more than 100 years from the first description of
avascular necrosis of lunate or osteomalacia of the lunate
bone as Kienböck’s disease KD (1), its cause still remains
obscure and referred to as a multifactorial condition (2).
Some authors have suggested that the morphology and
microstructure of the wrist bones, intraosseous pressure,
and mechanical stresses have etiologic and prognostic val-
ues (3-5). Ulnar variance (UV) is a good example of many
author’s attempt to show that the negative UV is playing
a key role (4-15), despite many normal individuals with a
negative UV, that doesn’t get KD (6) and many KD patients
with positive UV (16). One of the theories that has repeat-
edly been proposed is the effect of lunate morphology in
KD, either as an etiologic or a prognostic factor like Viegas
and Zapico (15, 17, 18). Antuna-Zapico (A-Z) theorized that
the proximal lunate morphology is being seen in 3 differ-
ent shapes and the first type is the weakest one that col-
lapses very soon in the course of the disease and UV posi-

tive is seen with type 3 (17, 18).

2. Objectives

There is a lot of information regarding KD, however,
very little is written about lunate morphology and in this
study we are defining the proximal lunate morphology, its
effect on KD etiology, its course, as well as comparing it
with normal individuals.

3. Methods

This retrospective study was performed after the re-
view board approval of our institute. We evaluated the true
posteroanterior (PA) and lateral (LAT) X-rays of uninvolved
wrists of all KD patients diagnosed with an MRI and X-ray
and treated in this center since 2011 till 2016.

Some cases were excluded because of missing desired
data or concomitant ligamentous injury. Then, the age and
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sex matched group of random normal PA & LAT wrist X-
rays were obtained from the center’s computer database
with excluding any fractures, tumor, and ligamentous in-
jury of the wrists or rheumatologic disease. Next, with
marcopac’s computer software, the digital calibrated im-
ages were measured and available analogue radiographs
were evaluated considering and compensating the inher-
ent magnification. With this we obtained 107 cases of KD
patients between the ages of 17 - 53 years old with mean of
29 ± SD 7.9 (59 right 48 left sides and 71 male 36 female).
One hundred normal wrists of a normal population be-
tween 18 - 50 years old, with a mean of 32 ± SD 7.7, with 64
male and 36 females were included as control group. First
we divided all the cases to 3 different groups according to A-
Z 1 - 3, type 1 with a trapezoid shape, type 2 rectangular, and
type 3 pentagonal (7) (Figure 1). Then, we considered the
age, sex, as well as the severity of the disease according to
modified Lichtman’s classification (Table 1), and the delay
in seeking the treatment and radial tilt or inclination [as in
PA radiographs the angle between the line drawn through
the distal most radio carpal articular surface to distal most
radio ulnar joint’s radial side with the line perpendicular
to the ulnar shaft or radial mid shaft], volar tilt [as in LAT
radiographs the angle between the line drawn through the
volar and dorsal distal most lips of distal radius articular
surface and the radial shaft], and ulnar variance UV [as in
PA radiographs, distance between distal most ulnar articu-
lar surface and distal most radial articular surface plateau
in ulnar side]. We studied the affected sides for having a vis-
ible coronal fracture in the LAT X-rays. The lunate diameter
in both radiologic PA and LAT views were measured in the
unaffected side radiographs. In the LAT view we measured
the biggest dimensions of the lunate volar to dorsal diam-
eter. In the PA view, due to fact that the lunate dimensions
are smaller at distal and bigger at proximal, the lunate di-
ameter was measured from the middle of its both medial
and lateral sides. This means that in the PA view, it is a line
connecting 2 points of middle of scapholunate and luna-
totriquetral joints (Figures 2 and 3). Statistical analysis was
performed using IBM SPSS for windows, version 21. P value
of < 0.05 was considered as significant.

4. Results

There were 18 (16.8%) Type 1, 77 (72%) Type 2, and 12 (11.2%)
Type 3 in the case group and 15 (15%) Type 1, 73 (73%) Type 2,
and 12 (12 %) Type 3 in the control group. Comparing the
case and control group showed that the prevalence of 3 dif-
ferent shapes in cases and control group is not statistically
different (P = 0.9). This was also the same for males (P =
0.4) and females (P = 0.5), respectively. In comparing the
different stages of the disease, according to the Lichtman’s

Table 1. Lichtman Classification for the Stages of the Kienböck’s Disease

Stages Definition

1 Plain radiographs are normal MRI shows diffuse t1 signal decrease
positive scintigraphy

2 Sclerosis of lunate with no collapse of bone

3A Lunate collapse with carpal height preserved

3B Lunate collapse with hyper flexed scaphoid

4 Carpal arthritis

classification, in the case group there were no correlations
between severity of the disease and the lunate morphology
with post hoc multiple comparison (P = 0.2). The 3 different
morphologies showed no correlation with lunate width in
PA X-ray (P = 0.5) and lunate diameter in LAT X-ray (P = 0.2).
There has also been no correlation between these figures
and the symptom duration (mean 15 months) before seek-
ing medical treatment (P = 0.5). There has been no corre-
lation between these figures and fragmentation of the lu-
nate visible in LAT x-ray views (P = 0.6), radial (P = 0.8), and
volar tilt (P = 0.8). However, strong correlation was found
for the UV difference in the case and control groups (P =
0.001), (Figure 4). No difference was found in UV between
morphologies in the case group (P = 0.4).

5. Discussion

A-Z tried to prove that the lunate morphology is re-
lated to ulnar variance and theorized that molding of lu-
nate with aging as well as grip and dominancy could be
responsible for the lunate shape during growth. It means
that ulnar plus variance is the cause of A-Z type 3 lunate.
However, like other studies (14), we did not find a correla-
tion between ulnar Variance and lunate type. We could not
find any relationship of UV and A-Z lunate morphologies.

Another matter of debate is the shape defined by A-Z,
which is somewhat obscure; it means there are many lu-
nates with a tiny knob in the middle of proximal lunate
joint that doesn’t fit to the definition of types. Further-
more, defining the angle in scaphoid side between 2 curves
is prone to miscalculations. To overcome the sampling bias
we matched the groups in regard to age and sex. Tsuge
and Nakamura (8) compared the result of 41 normal sides
of KD with 66 normal populations and showed smaller
lunate and flatter radially inclined distal radius that we
couldn’t prove such relationship. Lamas et al. (9), in cadav-
eric study, showed 20.8% Type 1, 75% Type 2, and 4.2% Type
3, that nearly matches our series. However, smaller lunate
in Type 1 as well as the nut cracker effect to have more frag-
mentation and ulnar minus in Type 1 and the weaker Type
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Figure 1. Antuna-Zapico Types 1 - 3 of Lunate Bone Morphology

Figure 2. In PA View X Ray

U Shaft, ulnar shaft; US, ulnar surface; LD, lunate diameter; RI, radial inclination; RS,
radial surface.

1 because of bony structure as perpendicular trabecular to
the surfaces (10, 12) which were not repeated in our study.

Ledoux et al. (11) proposed that ulnar minus, lunate un-
covering, and angulated trabecular cause the micro frac-
tures not to heal properly. Garcia-Elias and Vidal (13), in
a group of KD 28 men and 12 women, connected the lu-
nate length to lunate morphology but assumed some ex-
ceptions, unlike the Schuurman et al. (14) with 68 wrists
with no connection of ulnar length to lunate shape. UV dif-
ference between case and control group in our study is sim-
ilar to the reports that are in favor of ulnar minus having
a role in KD (4) and against those reports who believe that
UV has no role in KD (6).

Figure 3. In LAT View X Ray

US, ulnar shaft; VT, volar tilt; LD, lunate diameter; SL, scaphoid lunate angle.

5.1. Conclusions

It seems that proximal lunate morphology as A-Z clas-
sification has no effect in differing the course of the KD, is
not affected by carpal indexes, has the same prevalence in
KD and normal population, and we didn’t find the molding
effect of distal ulna.
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Figure 4. Difference in UV in Case and Controls in a X CHART with Shown Frequency
of Each One
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