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ABSTRACT

Kienböck’s disease is a rare condition. It affects young adults who are mostly manual workers. 
Radiology allows diagnosis and classification of the disease using the Lichtman classification which 
will guide the therapeutic strategy. The aim of the present work is to review the clinical data, recent 
advances in assessment methods (MRI and arthroscopy) and our therapeutic results compared to the 
literature. Material and methods: This is a retrospective study of fifteen cases of Kienböck’s disease, 
collected in the Traumatology-Orthopaedics Department I of the Mohamed V Military Hospital in 
Rabat, Morocco, over a 20 years period, from 2001 to 2020. This study included 10 men and 5 women, 
with an average age of 29 years. All of our patients underwent plain radiographs that allowed diagnosis 
and staging. Only 6 patients benefited from MR imaging and none of them had cartilage arthroscopic 
assessment. Radial shortening osteotomy were performed for 14 patients and lunate decompression by 
forage for one patient with good results in 53% and 14% of poor results. Discussion: Comparing the 
results of our study with those of the literature, we found concordance regarding clinical, radiological 
and therapeutic methods. However, this study has shown insufficient use of MRI for viability evaluation 
of the lunate and cartilage arthroscopic assessment, due in first place to their high cost for developing 
countries as ours. Thus, treatment choices weren’t accurate enough, which explains our 47% poor to 
fair results. Conclusion: Kienböck’s disease is a rare condition that should be early diagnosed with 
accurate staging using recent advances in assessment methods which allows proper treatment choices 
to prevent its evolution toward total destruction of the wrist. However, patient’s desires and needs, 
surgeon’s experience and capabilities of their facilities precondition the final decision.
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INTRODUCATION
Even the avascular osteonecrosis of the lunate was describe over 
100 years ago by a Viennese radiologist, Robert kienbock’s dis-
ease aetiology still unknown and controversial (1). However, 
the knowledge about osteomalacia of the lunate describes risk 
factors that increases its incidence. The anatomical risk factors 
include the shape of the lunate and distal radius, ulnar variance, 
and the coverage of lunate by radius, the blood supply, the ex-
cessive intraosseous pressure and the venous stasis (2). Personal 
factors include age and gender, the associated diseases, the trau-
ma-related factors, the social and environmental factors, and the 
association with osteonecrosis of other carpal bones (2). Forced 
manual labor is now described more as factor aggravating a 
pre-existing condition than a risk factor (3).

Kienbock’s disease is classified as rare with a peak inci-
dence in male patients aged 20-40 years. One hand is usu-
ally affected (4). The natural history of kienbock’s disease 
is described as the progression of clinical findings and seri-

al radiological changes. The clinical presentation associate 
dorsal tenderness and swelling, decreased range of motion 
(ROM) of the wrist and reduced grip strength (2, 5). Proper 
classification of the kienbock’s disease is crucial in choos-
ing the right treatment. Thus, the Lichtman osseous scale is 
the most common radiological classification (6). However, 
Schmitt’s vascularisation MRI evaluation (7) and Bain’s car-
tilage arthroscopic assessment (8) are important in proper 
staging of the disease. Treatment of kienbock’s disease var-
ies from conservative options to surgical procedures, which 
can make proper choice of treatment difficult (9).

MATERIALS AND METHODS

We have conducted a retrospective study of 15 cases of kien-
bock’s disease at the orthopaedics and trauma department I 
in Mohammed V military hospital of Rabat, Morocco, over a 
period of 20 years (2001-2020).
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Patient’s clinical and radiological presentation were ex-
tracted from our medical records. Thus, we searched for pa-
tient’s age, gender, medical history, profession and clinical 
symptoms. All our patients underwent standard posteroante-
rior and lateral radiographs of both wrists in unloaded condi-
tions with the shoulder abducted at 90°, the elbow flexed at 
90° and forearm on the X-ray table, to diagnose and follow 
the progression of the kienbock’s disease using the Lichtman 
classification. Also, we measured the diameter and height of 
the lunate, the lunate tilting angle, the lunate uncovering in-
dex, the lunate fossa inclination, the radial inclination, the 
ulnar variance, the radio-lunar angle and the scapho-lunar 
angle (figure 1). MR imaging with gadolinium perfusion 
were performed for 6 patients (40%) and no arthroscopic as-
sessment were conducted.

Surgery were performed for all our patients with lunate 
unloading procedure by radial shortening osteotomy for 
14 patients (93%) and lunate decompression by forage with 
bone grafting for 1 patients. Average follow-up for 3 years 
and 3 months post-operatively with clinical assessment of 
pain, ROM of the wrist, grip strength and radiological eval-
uation using Lichtman classification.

RESULTS
The average age of our patients were 29 years with extreme 
age of 21 and 47 years, 66% were males. The dominant wrist 
were affected in 53% of the cases, only 33% reported a trau-
matic history and 12 patients (80%) have a repetitive manual 
work. All our patients presented dorsal stiffness with reduced 
ROM of the wrist and decreased grip strength evolving for a 
year in average (from few months to 3 years).

According to Lichtman classification, 54% of our pa-
tients were stage III (5 IIIA, 2 IIIB and 1 IIIC), 33% Licht-
man II and 14% Lichtman I. MRI shown low T1-weighted 
FSE signal in all 6 patients(40%) with variable T2-weighted 
FSE signal, comforting diagnosis of kienbock’s disease spe-
cially for Lichtman I patients (fig.2).

All patients underwent surgery, 93% had a lunate unload-
ing procedure by radial shortening osteotomy (fig.3), using 
Henry’s approach to distal forearm and internal fixation by 
T-plate (fig.4), which protect the lunate and set the stage for 
spontaneous revascularization. In one case, we performed 
lunate forage by drilling the lunate to decompress venous 
hypertension in conjunction with cancellous bone grafting. 
Protective cast immobilisation of upper arm in functional 

Figure 2. MR image showing low T1 singal of the lunate

Figure 3. Per-operative image showing radial shortening 
osteotomy

Figure 1. A-P and lateral X-rays of the wrist showing kienbock’s 
disease stage IIIb with measurement of: Ulnar variance: negative 
(black arrow) a/b: (height of carpe/height of central metacarpi) 
shows collapse of central column c: height of collapsed lunate 
d: diameter of lunate Figure 4. Per-operative image showing internal fixation by T- plate
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position was applied for patients with radial osteotomy with 
elbow release after 6 weeks postoperatively. All patients un-
derwent proper rehabilitation in a specialized centre.

The average follow-up in our study was for 3 years and 
3months with extremes between 2 and 5 years. According to 
green and O’Brien modified by Cooney score for function-
al assessment of the wrist, our results were good in 53%, 
fair in 33% and poor in 14%. However, all patients showed 
stabilization of radiological findings according to Lichtman 
classification (Fig. 5 and 6).

DISCUSSION
The avascular osteonecrosis of the lunate is a rare disease 
and its prevalence is about 7 per 100000 (10, 11). It shows, 
as in our study, a male predominance with a peak incidence 
between 20-40 years (12). However, paediatric and elderly 
forms has been reported with a better prognosis than the typ-
ically 20-40 years patients (2, 13 and 14). Usually, one hand 
is affected and only 4% of cases are bilateral (15). All our 
patients had one wrist affected and it were the dominant one 
in 53%. 80% of our patients were hand workers (carpenter, 
truck driver, housewife, seamstress…) which suggest that 
repetitive manual labor has a role in the etiopathogeny of 

kienbock’s disease. Recent studies suggests that manual la-
bor is more as an aggravating factor of an established disease 
than a risk factor (3).

Typically, kienbock’s disease is suggested in case of dor-
sal tenderness of the wrist with swelling (Fig. 7), reduced 
ROM and grip strength (Fig.8), with or without a traumatic 
history evolving since a few months as reported by all our 
cases. Plain radiographs are used to confirm diagnosis and 
follow progression of kienbock’s disease using Lichtman 
classification (16). Furthermore, Schmitt et al. demonstrated 
how MRI especially with gadolinium perfusion is valuable 
in evaluating viability of bone marrow and amalgam their 
findings in a MRI classification (7). Also, arthroscopic ar-
ticular assessment reported by Bain et al. has proven its im-
portance in influencing treatment decisions in patients with 
kienbock’s disease (8). They reported that plain radiographs 
often underestimate the severity of articular changes since 
82% of cases had at least one non-functional articulation (8). 
Thus, an articular-based approach to treatment was devel-
oped based on the functional articular surfaces (8, 17). In our 
study, only 6 patients benefited from MRI with gadolinium 
perfusion and unfortunately none of them had arthroscop-
ic assessment due mostly to their socioeconomically status. 
Thus, we consider that although Schmitt’s and Bain’s find-
ings are very valuable for understanding and treating kien-
bock’s disease, they are not practical in low income coun-
tries as ours, in which Lichtman classification remain the 

Figure 6. Bone consolidation of radial osteotomy(red arrows)

Figure 5. Follow-p X-rays showing stabilization of kienbock’s 
disease (brown arrow)

Figure 8. Image of reduced ROM of the wrist 

Figure 7. Image of dorsal swelling of the wrist (black arrow)
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gold standard for staging this disease due to its simplicity 
and accessibility.

The management of kienbock’s disease should consider 
a several important concepts that determine the outcome of 
the patient such as patient’s age, the lunate revascularization 
potential, the pathoanotomical aspects of the lunate disease 
and its secondary effects on the wrist (14). The age at presen-
tations is important since pediatrical (<15 years) and elderly 
(>70 years) patients has better prognosis and respond very 
well to non-operative treatments in most cases (18).

For patients, 21 to 69 years, it is important to consider the 
lunate stage. Thus, if the lunate is intact (Lichtman stage 0, 
I and II; Schmitt stage A and Bain grade 0), treatment aims 
to protect the vulnerable lunate, first by non-operative man-
agement as short arm cast for at least 3 months (14). For pa-
tients who fail non-operative management, lunate unloading 
procedures are considered, such radial shortening osteotomy 
(RSO) for patients with negative ulnar variance. For patients 
with neutral or positive ulnar variance, a capitate shortening 
osteotomy should be performed. Lunate decompression (LD) 
by forage is also an option at this stage (14). In case of the 
lunate is compromised (Lichtman stage IIIA, Schmitt stage 
B and Bain grade 1), a reconstruction of the proximal lunate 
with vascularized medial femoral trochlear graft (MFTG) is 
indicated (19). However, this is a demanding procedure and 
other treatments are needed such radioscapholunate fusion or 
scaphocapitate fusion (20). If the lunate is not reconstructable 
(Lichtman stage IIIC, Schmitt stage C and Bain grade 2b), 
then only lunate salvage is available by either lunate replace-
ment by an implant (silicone (17, 21), autogenous tendon or 
pyrocarbon implants (22, 23)) but often with poor results (24), 
or by proximal row carpectomy, a time tested technique (14). 
In our department, we performed RSO for most of our pa-
tients (93%) and we did not respect faithfully this concept of 
lunate stage in our approach to treat our patients, which could 
explain our 47% poor to fair results.

Also, it is important to consider the side effects of the 
lunate collapse on the wrist, which include degeneration and 
collapse of the central column at the radiolunate and mid-
carpal articulations with or without carpal collapse by de-
generated radial column (radioscaphoid angle> 60°)(25, 26). 
In this case, wrist stabilization by scaphocapitate fusion is 
the recommended procedure (14). Finally, if the wrist is not 
reconstructable (Lichtman stage IV, Schmitt stage C and 
Bain grade 2-4), only wrist salvage procedures could be per-
formed as wrist fusion or wrist arthroplasty (14).

CONCLUSUION
The avascular osteonecrosis of the lunate is a rare disease 
that still holds many unknown concepts of its etiopathog-
eny. However, thanks to the osseous-Lichtman (16), vascu-
lar-Schmitt (7), cartilage-Bain (8) most important findings, 
a better and more complete algorithm for the treatment of 
kienbock’s disease has been established (14). However, the 
needs and desires of each patient, their lifestyle and demands 
on the wrist, surgeon’s experience and the capabilities of 
their facilities remain a significant factors in addressing such 
condition as kienbock’s disease.
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