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| ABSTRACT

The authors have utilised arthroscopy to assess and

classify Kienbock’s avascular necrosis of the lunate.

The classification is based on the number of articular

surfaces of the lunate and adjacent articulation, which

are non-functional. Kienbock’s disease usually affects

the proximal surface of the lunate first with subsequent

secondary changes to the lunate facet of the radius.

Advanced cases and those with a coronal fracture of the

lunate will cause involvement of the mid carpal joint.

Surgery is aimed to debride the joint, classify the

level of disease and direct the definitive procedure to be

performed. If the articular surfaces are intact, a

synovectomy or radial shortening would be indicated.

If there is involvement of the lunate but an intact lunate

facet a proximal row carpectomy would be indicated. If

there is involvement of the proximal lunate and lunate

facet then a radio-scapholunate fusion could be utilised.

More extensive involvement of the joint would require a

wrist fusion.

Arthroscopy provides a valuable assessment and

subsequent classification of Kienbock’s disease.
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| HISTORICAL PERSPECTIVE

Avascular necrosis of the lunate is more common in

males, and typically presents between the ages of 20 and

40 years. Patients typically present with wrist pain,

swelling, restricted range of motion and difficulty

performing activities of daily living. For those patients

who fail to improve with non-operative modalities,

surgical treatment is often offered.1

Techniques include unloading procedures such as

radial shortening, ulna lengthening, capitate shortening,

and STT joint arthrodesis. Replacement arthroplasty has

been reported using silicone, titanium and cement.

Revascularisation procedures and limited wrist fusions

in the form of a radio-scapholunate fusion have also

been reported. The use of wrist arthroscopy for the

treatment of Kienbock’s disease has recently been

reported by Menth-Chiari et al.2 They used arthroscopy

for both assessing the diseased joints as well as

debriding the necrotic lunate. All patients in their study

were graded as Lichtman IIIA or IIIB, and all

experienced relief of their painful mechanical symp-

toms. It was concluded that although the progression of

the disease cannot be altered, arthroscopic assessment

and debridement offers a benefit in clinical outcome,

and may defer more definitive surgery.

The authors have used wrist arthroscopy to perform

the initial debridement but also to assist in identifying

the best surgical reconstructive procedure. This paper

reports on arthroscopic findings in patients with Kien-

bock’s disease, presents a classification of Kienbock’s

disease based on the arthroscopic findings and provides

recommendation for treatment.

| INDICATIONS/
CONTRAINDICATIONS

All patients are provided with wrist splints, offered non-

steroidal inflammatory medications and advised regard-

ing modification of activities. Those patients who

continue to have pain despite these modalities were

usually offered surgery after six months.

| TECHNIQUE

Wrist arthroscopy is undertaken using standard techni-

ques.1 The arm is suspended with finger traps, which are

attached to a shoulder frame that is mounted on the op-

posite side of the operating table. A 5kg weight is at-

tached to a sling, draped over the tourniquet on the

upper arm. Standard 3Y4, 6R and mid-carpal portals

are used.

There are a number of specific details identified at

the time of radiocarpal and midcarpal joint arthroscopy.

This includes the presence of synovitis, and the appear-

ance of the articular surface of the lunate. The articular

surface is probed to see if it has the normal hard intact

subchondral bone, or whether there is a floating articular
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surface due to a subchondral fracture. Associated frac-

sture of the lunate and loose bodies is also identified.

The other articular surfaces including the lunate

facet of the distal radius and the articular surface of the

capitate are also assessed. Any other significant findings

are also documented.

Classification
This is based upon the number of non-functional

articular surfaces. The authors define a normal articular

surface as having normal glistening appearance or

minor fibrillation, with normal hard subchondral bone

on palpation. A non-functional articular surface is

defined as having any one of the following: extensive

fibrillation, fissuring, localized or extensive articular

loss, a floating articular surface, or fracture (Fig. 1). The

severity of the synovitis is not used to specifically grade

the type of wrist, but is usually an indication of the

severity of the chondral changes.

The grade allocated for each wrist is dependent upon

the number of articular surfaces that are defined as non-

functional.

We have observed that, based on MRI, plain radio-

graphs and arthroscopy, a characteristic pattern of

changes occurs in the lunate. The changes always occur

on the proximal convexity of the lunate, with many pa-

tients having a subchondral fracture. These more severe

cases have secondary changes in the lunate facet of the

radius. It is unusual to have involvement of the distal

articular surface of the lunate, except if a coronal frac-

ture extends through to the surface or late cases. This

has allowed us to develop the following classification.

Grade 0 All articular surfaces are functional (Fig. 1a).

Grade 1 One non-functional articular surface. This is

FIGURE 1. Arthroscopic classification of articular changes with Kienbock’s disease. A. grade 0 all articular surfaces
functional but may have synovitis. B. grade 1 non-functional articular surface in the proximal lunate.
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typically the proximal articular surface of the lunate

(Fig. 1b). Grade 2 Two non-functional articular surfaces.

Grade 2A The proximal lunate and the lunate facet of

the radius (Fig. 2A). Grade 2B Proximal articular

surface of the lunate, and distal articular surface of the

lunate (Fig. 2B). Grade 3 Three non-functional articular

surfaces. The lunate facet of the radius, proximal and

distal articular surfaces of the lunate, with a preserved

capitate (Fig. 3, A). Grade 4 All four articular surfaces

are non-functional (Fig. 4).

Recommended Treatment
The principles of treatment are to perform a synovec-

tomy as part of the arthroscopic procedure. A recon-

structive procedure is then performed, depending upon

the arthroscopic findings. We adopt the principle that

the chosen reconstructive procedure will address the

non-functional articular surface and will utilize remain-

ing functional articular surfaces.

Grade 0: All articular surfaces are functional and,

therefore, an extra-articular procedure is recommended.

An extra-articular unloading procedure may be indi-

cated. If there is negative ulnar variance then a radial

shortening osteotomy is indicated. For neutral or pos-

itive ulnar variance a capitate shortening procedure can

be performed. A revascularization procedure could be

indicated in this group.

Grade 1: Non-functional proximal lunate articu-

lar surface. Proximal row carpectomy or a radio-

scapholunate fusion can be performed.

Grade 2: Two non-functional articular surfaces.

Grade 2A: The proximal articular surface of the lunate

and the lunate fossa are both non functional. The radio-

scapholunate fusion will remove both non-functional

FIGURE 2. Grade 2 a non-functional articular surface of the proximal lunate and lunate facet. B: Non-functional proximal
and distal lunate.
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articular surfaces and enable the wrist to articulate

through the normal mid-carpal joint.

Grade 2B: The proximal and distal articular surfaces

of the lunate are non-functional. This typically occurs

when there is a coronal fracture in the lunate. This is

best managed with a proximal row carpectomy.

Grade 3: Three articular surfaces are non-functional.

Usually there will be only a functional capitate articular

surface. Theoretically this could be managed with a

hemiarthroplasty. Alternatively, a salvage procedure

such as a total wrist fusion or arthroplasty is indicated.

Grade 4: All four articular surfaces are non-func-

tional. Total wrist fusion or arthroplasty is indicated.

The authors have developed this algorithm for

management of Kienbock’s disease in 18 cases over 8

years. The distribution of these cases is presented in

Table 1.

Kienbock’s disease is traditionally classified using

Lichtman’s radiographical classification. Although it

has been shown to have good inter-observer reliability,3

confusion may arise specifically in distinguishing

grades IIIA and IIIB.4 This, in turn, may alter surgical

management. In addition, the diagnosis of early stage

Kienbock’s may be challenging.5 This has led to

FIGURE 3. Grade 3 non-functional proximal and distal articular surfaces of the lunate and lunate facets of the radius.
A, arthroscopic midcarpal view of significant lunate damage. Capitate remains functional.

TABLE 1. Arthroscopic Grade

Cases

Grade 0 5
Grade 1 2
Grade 2a 6
Grade 2b 4
Grade 3 0
Grade 4 1
Total 18

Volume 10, Issue 1 11

Arthroscopy and Kienbocks disease

Copyr ight © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



modifications of the classification with the help of MRI

to try to improve diagnosis and therefore optimize

treatment.4,6

We have found arthroscopy to be valuable in the

assessment of articular surface and the softness of the

lunate. The authors have had cases were we did not

accurately predict pre-operatively the degree of joint

involvement prior to surgery based on plain radio-

graphs. It is not uncommon for plain radiographs to

underscore the severity of the articular involvement.

The classification described in this paper aims to

specifically localize the area of non-functional articular

surfaces of the lunate and its adjacent articulations. It

utilizes the visual appearance and the palpable changes

of the subchondral bone to identify which surfaces will

be functional. If the articular surfaces are intact, then an

extra-articular procedure is preferred. With the treatment

algorithm, those joints which have a non-functional

articular surface are either excised, using a proximal

row carpectomy, or managed with an arthrodesis of the

involved articular surface using a radio-scapholunate

fusion. If only one articular surface remains, then a

hemiarthroplasty could be performed. Alternatively a

salvage procedure such as a wrist arthrodesis or arthro-

plasty is indicated.

The authors usually would consent the patient for

the arthroscopy and reconstruction procedure. In some

cases the consent would include radio-scapholunate

fusion or proximal row carpectomy. The option of an

isolated arthroscopy without reconstructive procedure

would also be discussed. The isolated arthroscopy was

usually performed in those patients with Grade 0 or

patients with very advanced disease who did not want a

full wrist fusion (e.g. Grade 3 or 4 Kienbock’s).

Proximal row carpectomy and radio-scapholunate

fusions were chosen as the preferred motion preserving

reconstructive procedures, because they maintain the

stability of the wrist, and allowed a functional range of

motion to be maintained.7 Proximal row carpectomy

would not be ideal if the proximal aspect of the capitate

is pointed. This typically occurs when there is a type 2

lunate,8 which has 2 distal facets, one for the capitate

and the other for the hamate. In this type of lunate the

capitate is more likely to have a pointed proximal edge.

The pointed articular surface is unlikely to produce a

good long-term result, as only a small area will be

articulating with the distal radius. In this case a radio-

scapholunate fusion would be the preferred option.

The radio-scapholunate fusion provides a congruent

articulation, but requires arthrodesis of the distal radius

to the necrotic proximal lunate. It is our experience that

the subchondral fracture and associated osteomalacia is

in the proximal half of the lunate. Therefore, the authors

have excised the proximal half of the lunate so that the

fusion is from the radius to the distal half of the lunate,

which usually has a normal bony architecture. This is

more challenging then a conventional radio-scapholunate

arthrodesis. The authors use two, 1.1mm k-wires to

stabilize the lunate to the scaphoid. The scapholunate unit

is then stabilized to the radius using k-wires, small

fragment screws or memory staples (DePuy International

Ltd, Leeds, Yorkshire, UK). For those patients in whom a

radio-scapholunate fusion is performed, we excise the

distal scaphoid and the entire triquetrum, as this increases

the range of motion, based on cadaveric studies which we

have performed.9

Memory staples are made from titanium nickel

memory alloy. They are delivered to the operating

theatre in a mini freezer. The carpus is drilled with a jig

so that each leg of the staple will traverse the fusion site.

The correct size is selected and placed across the fusion

site. As the staple warms to body temperature it changes

shape and apposes the fusion site. The change in shape

FIGURE 4. Grade 4. All four surfaces are non-functional.
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is due to the molecular cross-linkages which are tem-

perature specific.

All remaining articular surfaces at completion of the

reconstructive procedures are functional. It is for this

reason that patients have had a relatively low pain score

as the inciting chondral defects have been either excised

or managed with a limited fusion.

The use of the arthroscopic assessment enables the

surgeon to specifically identify the non-functional joints

and tailor the surgical reconstruction to the anatomical

findings. By specifically directing the surgical treatment

options to the findings identified patient outcomes can

hopefully be optimized.

| COMPLICATIONS

With this algorithm the type of complications that can

occur would depend upon which definitive treatment

option is provided following the arthroscopic assess-

ment and debridement. In those patients who have a

radio-scapholunate fusion, complications include joint

incongruity, which will produce abnormal joint loading

and degenerative arthritis, which will present as pain

and restricted range of motion. In this series there were

no radio-scapholunate fusion non-unions.

Those patients with a proximal row carpectomy are

at risk of degenerative arthritis as a consequence of the

abnormal loading at the radiocarpal articulation. This is

particularly so in patients with a type 2 lunate, where

the capitate tends to be pointed. No patients in this

series required a full wrist fusion.

| REHABILITATION

The rehabilitation will depend upon the type of

reconstructive procedure utilized. Those patients man-

aged with a radio-scapholunate fusion often require

immobilization in a plaster until the limited arthrodesis

is united. With the aid of memory staples the plaster

would be applied for a period of four weeks.

Those patients who have a proximal row carpec-

tomy, radial shortening osteotomy and isolated arthro-

scopic debridement can all be managed with controlled

mobilization. The patient is provided with a wrist splint

for comfort but advised that the splint can be removed

as required.
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