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Abstract 

Kienbock’s disease or lunatomalacia is a specific and very rare form of osteonecrosis affecting the lunate 

bone due to disruption of blood supply. The disease, rarely bilateral mainly affects young males, 

predominantly manual workers. The disease is manifested as insidious, progressive dorsal wrist pain 

surrounding lunate bone with or without associated swelling. The patient may provide a history of trauma 

prior to the appearance of signs and symptoms. Though, the underlying mechanisms of disease are highly 

controversial, all of them result in compromised blood flow leading to bone infarction and mechanical 

failure. Thus, emphasizing the importance of in depth knowledge of vascular anatomy of the bone.  The 

diagnosis is based on high clinical suspicion along with radiography and MRI scanning.  Modalities of 

treatment include immobilization with splinting or casting, mechanical unloading of lunate leading to 

spontaneous revascularization, bone graft procedures, proximal row carpectomy, joint replacement and 

carpal bone fusion in advanced cases
[1]

. The present report highlights a case of Kienbock’s disease in a 

seventeen year old female, student by profession, with history of trauma and painful wrist movements. 

Wrist arthroscopy, newest  therapeutic modality was performed and  multiple drilling of lunate was done.  

Keywords: lunatomalacia, Osteosclerosis, Avascular necrosis, Kienbock’s disease. 

  

Introduction 

Kienbock’s disease was first described by 

Austrian radiologist Robert Kienbock in 1910, as 

traumatic malacia of the carpal bone resulting in 

the interruption of arterial supply to the bone
[2]

. It 

is a form of osteonecrosis characterized 

radiologically by sclerosis, cystic changes, 

fragmentation and articular surface collapse 
[3, 4]

. 
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As the etiology of the condition is unknown and 

similar symptomatology is observed in 

scapholunate sprain, lunate fracture or lunate 

dislocation, the management becomes highly 

controversial posing a challenge to orthopaedic 

surgeons. The delayed diagnosis might 

compromise the prognosis of the disease and thus 

lead to further deterioration. The present report 

describes a case of Kienbock’s disease in a 

seventeen year old female student presenting with 

pain and difficulties in wrist movements. 

The aim of this case report is to highlight the role 

of arthroscopy as newer modality in diagnosis and 

treatment of Kienbock’s disease along with 

emphasis on vascular anatomy.  

 

Case Report 

A seventeen year old female, student had 

presented with a history of injury to the wrist six 

months back. She had taken treatment from a local 

practitioner three months after the incident of 

injury. The patient developed pain which was dull 

and constant in character, present throughout the 

day and exacerbated by wrist movements with 

special reference to  dorsiflexion. On examination 

there was no swelling, scar and sinus. Tenderness 

was present on the dorsum of wrist in the region 

of lunate bone. Dorsiflexion was limited, painful 

at the extreme.  X-rays of the wrist revealed 

osteosclerosis and minimal fragmentation of the 

lunate bone. Gilula lines and scapholunate 

distance was maintained. There was negative 

ulnar variance. MRI of the wrist confirmed the 

diagnosis of Kienbock’s disease. Arthroscopic 

wrist examination was performed and multiple 

drilling of lunate was performed. 

 

Anatomy and Vascularisation  

The lunate bone, semi lunar in shape, 

distinguished by deep concavity and crescentic 

outline is situated in the centre of the proximal 

row carpal bones articulating with scaphoid 

laterally, triquetral medially and capitate distally. 

The bone receives blood supply from the palmar 

and dorsal branches of the radial and ulnar artery. 

The dorsal aspect receives the supply from the 

dorsal intercarpal arch and dorsal branch of the 

interrosseus artery. The palmar surface receives 

blood supply from the palmar intercarpal arch, 

palmar radiocarpal arch, communicating branches 

from anterior interrosseus artery and ulnar 

recurrent artery
[6]

. The palmar supply got 

contribution from anterior interoseous artery in 

72.2% and a branch from palmar intercarpal arch 

in 69.44% of the cases. The dorsal supply came 

from anterior interosseous branch in 85.71% and 

dorsal branch form dorsal intercarpal arch in 50% 

of specimens
[7]

. The dorsal and volar arterial 

systems anastomose distal to the mid line of the 

bone, thus the proximal part being less vascular 

and more prone to post traumatic avascular 

necrosis [8]. Moreover, as the blood supply of the 

bone comes along with various ligaments 

including scapholunate interosseus ligament, 

lunotriquetral interosseus ligament and 

radioscaphocapitate ligament, any trauma or strain 

resulting in tear of these ligaments might disrupt 

the blood supply to the carpal . 

The etiology of the disease remains 

controversial
[3,4]

 and involves biomechanical, 

traumatic, vascular and anatomical factors. These 

factors ultimately result in microfractures of the 

lunate trabecula. Further the disease may 

deteriorate and cause degenerative changes with 

progressive collapse of the bone. The most 

common underlying mechanical factor is the 

negative ulnar variance.  Shortening of ulna, not 

able to withstand axial loads with radius transmits 

increased compressive forces from the radius and 

capitate to the lunate 
[4, 8, 9]

. It has been reported 

that the prevalence of negative ulnar variance in 

patients with Kienbock’s disease is 50-87%
[8]

 as 

compared to the general population with an 

incidence of 26% 
[10]

. 

Trauma is another important underlying factor for 

the necrosis of the lunate.  Injury results in rupture 

of the ligaments related to the bone including 

scapholunate intersosseus, lunotriquetral 

interosseus and radioscaphocapitate ligaments 

disrupting the nutrient arteries supplying the bone. 
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The disruption of venous outflow might also result 

in the necrosis. Intraosseuos pressure within 

necrotic lunates was found to be much higher 

compared with the normal ones suggesting 

impairment of venous outflow
[11]

.  

Various other pathologies implicated in 

kienbock’s disease include septic emboli, sickle 

cell disease, gout, carpal coalition, corticosteroid 

use and cerebral palsy
[1]

. 

Lichtman classified Kienbock’sdisease into four 

stages depending upon necrosis and rotation of 

lunate. The treatment modalities aiming to relieve 

the pressure on the bone involve both conservative 

and surgical modalities, depending upon 

symptomatology, functional deficits and 

Lichtman’s classification
[4,5]

. Conservative 

management includes immobilization with 

splinting or casting
[1,4,5,12]

.  Traditional surgical 

interventions included radial osteotomy, 

vascularized bone grafting, carpectomy and total 

wrist arthrodesis. Arthroscopy lately has been 

used for diagnosis as well as therapeutic 

management of the Kienbock’s disease.    

Arthroscopy allows direct visualization of 

diseased bone with minimal morbidity. Drilling of 

lunate works on same principles similar to those 

involved in avascular necrosis of femoral head 

theoretically enhancing the blood supply. The 

present case report is unique as the disease was 

diagnosed arthroscopically and the drilling of 

lunate was done the help of arthroscope under 

vision.      

 

 
Figure 1: AP view of wrist xray showing Kienbock’s Disease of lunate 

 
Figure 2: MRI showing involvement of lunate bone. 



 

Dr Jasbir Kaur et al JMSCR Volume 06 Issue 07 July 2018 Page 148 
 

JMSCR Vol||06||Issue||07||Page 145-148||July 2018 

Discussion  

Kienbock’s disease commonly affects adult males 

between the age group of twenty to forty years, is 

rarely bilateral with a male to female ratio of 9:1 
[5]

. Patients in early stages may not consult a 

medical practitioner and thus the actual incidence 

of the disease is unknown. The pathology 

predominantly affects the manual workers as they 

tend to sustain repetitive trauma to the carpal 

bones including lunate. The trauma may disrupt 

the ligaments around the bone. As the blood 

supply to the bone comes along with these 

ligaments, injury in the particular area may result 

in compromised blood supply and necrosis of the 

bone.  Collapse of the lunate bone occurs with 

progression of disease 
[3, 4]

.  A history of trauma 

prior to the appearance of signs and symptoms is 

frequently reported. The symptoms of pain in the 

region of the carpal bone with limited range of 

wrist movements especially dorsiflexion are the 

main complaints of the patient. Grip strength and 

wrist movements may be impaired or weakened 

due to pain. 
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