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ABSTRACT

Objective: Treatment of Kienbdck’s disease is challenging and the
variability of results, despite the surgical technique, shows that
there must be other aspects that can influence outcomes. The
objective of this study is determine, through arthroscopic approach,
the pattern of impairment of the carpal bones in Lichtman stage
Il patients. Method: Wrist arthroscopy was performed in patients
with symptoms and evidence of lunate necrosis on x-rays, with
signs of 3A and 3B stages. The Outerbridge classification was
used to grade the articular status of the carpal bones. Results:
Fifteen patients with stage 3 disease were assessed, five of whom
were staged as type 3A and ten as 3B using the Lichtman stages.
According to the Outerbridge classification, the lunate sulcus was
the most affected with means of 2.8 at 3A and 2.9 at 3B. Other
areas were significantly less affected with means of 1.1 and 1.3,
respectively. Conclusion: Arthroscopic assessment of the wrist
could aid in surgical decision making, offering more details on car-
tilage status in stage 3 Kienbdck's disease. Level of Evidence lll,
Study of nonconsecutive patients, without consistently ap-
plied reference “gold” standard.
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RESUMO

Objetivo: O tratamento da doenca de Kienbdck é desafiador, e a varia-
bilidade dos resultados, apesar da técnica cirdrgica, mostra que deve
haver outros aspectos que influenciam os desfechos. O objetivo deste
estudo é determinar, por via artroscopica, o padrdo de comprometimento
dos 0ss0s do carpo em pacientes com estagio 3 de Lichtman. Método:
A artroscopia de punho foi realizada em pacientes com sintomas e
evidéncias de necrose do semilunar a radiografia, com sinais de estagios
3A e 3B. A classificagao de Outerbridge foi usada para determinar a
condigédo articular dos 0ssos do carpo. Resultados: Foram avaliados
15 pacientes com doenga em estagio 3, sendo que cinco classificados
como tipo 3A e dez como tipo 3B usando os estagios de Lichtman.
De acordo com a classificagao de Outerbridge, o sulco semilunar foi
mais afetado, com médias de 2,8 em 3A e 2,9 em 3B. Outras areas
foram significativamente menos afetadas, com médias de 1,1 e 1,3,
respectivamente. Concluséo: A avaliagao artroscopica do punho pode
auxiliar na tomada de decisdo cirdrgica, oferecendo mais detalhes sobre
a condigéo da cartilagem no estagio 3 da doenca de Kienbéck. Nivel
de Evidéncia lll, Estudo de pacientes ndo-consecutivos, sem
padrao de referéncia “ouro” aplicado uniformemente.
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INTRODUCTION

Understanding the etiology and treatment of the osteonecrosis of the
lunate or Kienbdck disease is still a challenge. However, its natural
history, characterized by progressive worsening of pain with changes
in carpal dynamics, is well defined, allowing its staging.!? It was later
modified by Lichtman et al.® and Menth-Chari et al.,* who defined 4
stages, ranging from incipient signs of necrosis of the lunate to its
complete collapse, leading to carpal derangement, and finally arthrosis.
The reliability and reproducibility of this classification, based on
radiological findings, were confirmed by the work of Szabo et al.,?
Jafarnia et al.,® Goldfarb et al.® and Iwasaki et al.” However, it has
been shown that in many cases, a physician may err in the staging

of the disease if he considers other factors such as time of onset
of the condition, intensity of pain and range of motion.® These
findings support the concept that there is a discrepancy between
the radiological staging® and the clinical evolution of the patient in
Kienbdck disease.® We believe there are other changes, not visible
in the radiographic examination, which may contribute to the clinical
presentation of the patient.

Bain et al.'®; Bain and Begg'" have proposed that arthroscopy may
be the complementary method for best staging of the wrist with
Kienbock. They have shown that the articular degenerative process
is progressive, beginning in the proximal lunate, followed by the
distal lunate, the lunate fossa, then the capitate.
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The lunate does not collapse until stage 3 of Lichtman classification.
From stage 3 and on, biomechanical alterations of the carpus, the
articular changes of carpal bones become more evident.

It is a belief of the authors of this paper that the knowledge of clinical
conditions and articular status of carpal bones, particularly the lunate,
may help in the decision making for treatment choice. The aim of this
study is to determine, through an arthroscopic approach, the pattern
of compromise of carpal bones in Lichtman stage 3 Kienbock disease.

MATERIALS AND METHOD

This study was approved by the Research Ethics Committee of
our institution under No. 043578/2018 and the free and informed
consent form was obtained from all subjects.

Fifteen patients who had stage 3 Kienbdck disease underwent wrist
artroscopy. Five were type 3A and ten were type 3B according to
the Lichtman classification.®# The patients ages ranged from 25
to 39, with an average of 35. There were 8 males and 7 females.
Anterior-posterior and lateral wrist x-rays were made in all patients.
Wrist range of motion (ROM) was assessed preoperatively.
Inclusion criteria: subjects older than 18 years of age, wrist symptoms
and avascular necrosis of the lunate Lichtman stage 3 on x-ray.
Exclusion criteria: patient non-consent and prior wrist surgery.
Taking into account Lichtman classification, stage 1 has symptoms
of wrist pain without radiological changes, and stage 2 has lunate
sclerosis, but no collapse. Stage 3 has lunate collapse without carpal
instability (3A) or with instability and scaphoid rotation (3B). In the
study by Goldfarb et al.® and Beckenbaugh et al.,”? it was shown
that the most objective way to decide between stages 3A and 3B for
classification was through the radio-scaphoid angle. An angle up to
60 degrees was rated as 3A and an angle greater than 60 degrees was
ranked 3B. In stage 4, collapse and perilunate arthrosis is evident.
Each patient underwent wrist arthroscopy followed by a thera-
peutic procedure. For the arthroscopy, the affected extremity was
positioned with the arm supported on the table and the hand
distracted towards the ceiling with a 7 kg weight. Radiocarpal 3,4
and 4,5 portals were used for introduction of the arthroscope and
probe, respectively. Radial and ulnar mid-carpal portals were used
to view the mid-carpal joint. Assessment of the radio-carpal and
mid-carpal joints was performed, with particular attention to the
lunate and the articular surfaces around it.

The Quterbridge classification'3'*was used to stage chondral lesions:
stage 0 for normal cartilage; stage 1 for edematous and softened
cartilage; stage 2 for chondral injury in greater depth and fissure, but
without subchondral exposure or a diameter greater than 1.5 cm;
stage 3 for fissures reaching the subchondral bone in an area greater
than 1.5 cm in diameter; stage 4 for exposure of subchondral bone.
Based on arthroscopic findings, a decision to proceed with either
partial arthrodesis (scapholunate or scaphocapitate) or total wrist
arthrodesis was made. The therapeutic aspect of the technique
was not described in this study.

RESULTS

The scaphoid groove (Figure 1), lunate groove (Figure 2 and 3),
radiocarpal and mediocarpal articular surfaces of the lunate (Figure 4),
hamate and capitate articular surfaces (Figure 5) were visualized
through wrist arthroscopy and correlated with the classification of
Outerbridge. The degree of damage of the cartilage of the lunate
groove and radiocarpal and mediocarpal articular surfaces of the
lunate were evaluated in stages 3A (Figure 6) and 3B (Figure 7) of
Kienbock’s disease. It showed that the lunar groove was slightly more
affected at stage 3B, with a mean value of 2.9, than in 3A (mean 2.8).
(Figure 8) Other areas analyzed were significantly less affected with
mean values of 1.1 and 1.3 respectively. Itis important to remark that
both groups have great variability of degrees for cartilage damage.
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Figure 1. Scaphoid groove view, without chondral damage.

Figure 2. Lunate groove view shc?wing chondral damage (Outerbridge 2).

Figure 3. Lunate groove (viewed from radiocarpal joint) showing
Outerbridge type 3 chondral defect.

DISCUSSION

Since its description in 1910, Kienbock's disease has been studied
from many viewpoints. The etiology of vascular changes of the
lunate is still controversial. It has been argued that it is due to
fracture, compression factors (ulna minus),”® or even structural
changes of the lunate.'?'®'6 |n fact, after the vascular impairment
of the lunate, a sequence of events is observed, ranging from its
sclerosis to total collapse and subsequent carpal derangement.
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Figure 4. Lunate (viewed from midcarpal joint) showing Outerbridge
type 2 defect.

Figure 5. View of the capitate on the left and the hamate on the right,
without chondral damage.
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Figure 6. Articular damage degree (Outerbridge classification). The
joints are evaluated in group 3A.

The most widely used classification for Kienbock’s disease is
Lichtman's,® which charts the progress of the disease by radiological
changes in four stages. Jafarnia et al.® has shown great reliability
and reproducibility of this classification. Goldfarb et al.% confirmed
these facts and emphasized the importance of the radio-scaphoid
angle for the differentiation of stages 3A and 3B.

In agreement with Menth-Chiari et al.* we believe that stage 3
is the most difficult stage for surgical decision-making. In addi-
tion to lunate collapse, angular alteration of the scaphoid and its
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Figure 7. Articular damage degree (Outerbridge classification). The
joints are evaluated in group 3B.
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Figure 8. Articular damage degree (Outerbridge classification). The
joints are evaluated in group 3A and 3B.

consequences in articular compromise must be considered. As
noted by Cameron et al.,'® we did not observe a direct relationship
between the progression of the disease in Lichtman’s classification
and the clinical worsening of the patient.

We believe that mere radiographic staging does not help to take
the best surgical decision. Some departments have treatment
protocols according to the stage of the disease, and, therefore, do
not take into account the individual characteristics of each patient
in surgical planning. We believe it is necessary to make a thorough
study of wrist articular alterations which arthroscopy allows.

Few studies have mentioned the use of arthroscopy for staging
the degree of articular compromise of the wrist. Bain et al.'%; Bain
and Begg'' has presented a proposal for arthroscopic staging of
Kienbock’s disease. In his studies he has shown that compromise
begins in the lunate, mostly in its proximal part. He notes subsequent
changes in the lunate fossa and finally capitate changes.

In our study in both stages 3A and 3B, although the degenerative
process begins in the lunate, the most important degree of artic-
ular compromise occurs in the lunate fossa. We did not observe
changes in the articular surface of the capitate, in spite of the fact
that it is part of the central row of the carpus. From this result we
can conclude that the surgical option of carpectomy, especially in
stage 3B, would depend basically on the articular conditions of the
lunate fossa since the capitate cartilage is preserved.

Iwasaki et al.” studied the changes of the carpal pressures in Kien-
bock’s disease, and showed that in stage 3, there is a decrease
of pressure in the lunate fossa and an increase in the scaphoid
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fossa. Inall cases there was preservation of the articular cartilage
of the scaphoid fossa, even in 3B cases. The rotatory changes of
the scaphoid and the increase in pressure would favor articular
surface changes. This finding coincides with those obtained by
Bain et al.'% Bain and Begg'' showed that the articular changes
in the scaphoid fossa occur only in stage 4.

Regardless of the absolute values obtained, the patterns of articular
compromise were similar in stages 3A and 3B.

First we have observed that the radioscaphoid angle as the widely
literature shows is different on stages 3A and 3B, in our study with
averages of 50° and 68° and, in the statistical study we could
demonstrate a direct relationship between the disease and the
loss of articular mobility and an indirect relationship between the
radioscaphoid angle an joint mobility, both at the expense of loss
of extension. An important fact was the great variation of articular
compromise, but the range of motion as a role doesn’t show sig-
nificant alteration.

Analyzing our data compared to those obtained by Keith et al.'®
when studying the natural history of the disease, we have come to
believe that there are variable periods of duration for each stage
of the disease, as we were able to observe at Figures 6 and 7. This
explains possible differences of the degree of articular compromise

within the same group, more over Kawoosa et al.® and Altay et al.,'”
showed same results for both 3A and 3B that reinforces the idea of
arthroscopic staging of the wrist in Kienbock’s disease, because
it gives a much more precise information .

For the arthroscopic evaluation we used portals 3 and 4 and the
ulnar and radial midcarpal portals, which were sufficient for a correct
articular staging, diagnostic arthroscopy is a quick procedure. In
a few minutes, it can establish the degree of articular compromise
of the wrist.

In our work, we sought to evaluate objectively the articular conditions
of the wrist in Kienbock's disease and the use of arthroscopy for
correct articular staging provides more data to choose the best
surgical procedure.

CONCLUSION

The best treatment for stage 3 Kienbdck disease is controversial.
We observed wide variation in the degree of articular compromise
and clinical presentation. Therefore, in addition to lunate collapse,
the shifting scapholunate angle and its consequences must be
considered. Arthroscopic assessment of the wrist could aid in surgical
decision making, offering more details about cartilage status.
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