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1. Introduction
The aim of this manuscript is to provide standard terminology, definitions and classification
systems in the field of wrist arthroscopy. This chapter will provide guidelines for the
assessment of normal and pathologic aspects of the wrist joint at arthroscopy.
Assessment of wrist pathology starts by the clinical diagnosis. Clinical diagnosis is based on
history and physical examination. The clinical diagnosis might be confirmed by radiological
investigations including ultrasound scan, plain radiograph, CAT scan, MRI scan with or
without arthrogram. In this chapter 9 different clinical diagnoses in the field of wrist
arthroscopy are described. Each clinical diagnosis is defined followed by a brief description
of the symptoms and signs as well as the underlying pathology. Finally the arthroscopic
findings are presented that typically belong to the clinical picture. Of these typical
arthroscopic findings the definition is given followed by a classification concerning this
abnormality.

Clinical diagnosis and findings at arthroscopy: Definitions and classifications
Intra-articular wrist pathology is assessed in the following manner:
Clinical diagnosis with history and examination, appropriate investigation then →
Examination under anaesthetic of both wrists and arthroscopy
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Clinical diagnosis

Arthroscopy

1. Wrist radiocarpal

A normal anatomy will include glistening

Joints.

articular surfaces of the distal radius,
proximal pole of the scaphoid, lunate and
triquetrum. The scapholunate and
lunotriquetral ligaments are smooth and
white. The triangular fibrocartilage is smooth
and has a positive trampoline effect to
probing.

2. Normal midcarpal joint

In the midcarpal joint can be seen the
articulation between the bones of the proximal
carpal row. No intraosseous ligament is seen
at this perspective. The STT joint can also be
seen.

3. Scapholunate Instability

Scapholunate ligament tear or attenuation in
radiocarpal joint. Abnormal widening of the
scapholunate interval in midcarpal joint with a
delayed presentation there will be
degenerative osteoarthrosis over the
radialstyloid and in midcarpal joint.

4. Lunotriquetral Instability

Lunotriquetral tear in radiocarpal joint.
Abnormal widening of lunotriqeutral interval
in midcarpal joint with delayed presentation
there will be degenerative osteoarthritis in
midcarpal joint.

5. TFC Tear

Acute tear of the triangular fibrocartilage.
This can be seen at its radial, dorsal, volar,
ulnar or carpal attachments. Chronic tears are
more common in the central area. There may
be abutment of TFC and ulna onto the
triquetrum or lunate.
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6. Distal Radius Fracture

DRF seen in radiocarpal joint. Associated
ligament injuries can also be identified.

7. SLAC Wrist

A chronic tear of scapholunate ligament and
abnormal widening of scapholunate interval.
Degenerative osteoarthritis radial styloid and
midcarpal joint.

8. Kienbock’s Disease

Radiocarpal synovitis. Soft lunate proximal
pole. Degenerative osteoarthritis of lunate
facet and possibly midcarpal joint.

9. STT Osteoarthritis

Degenerative osteoarthritis of STT joint with
associated synovitis.

10. Stiff Wrist

Narrow joint space. Associated synovitis,
thickening of capsule and possible chondral
changes.

2. ASYMPTOMATIC WRIST

2.1. Introduction: The wrist comprises of 3 joints. A thorough knowledge of intra-articular
and extra-articular anatomy is required to be able to separate normal from abnormal
complaints and findings.

2.2 Definition: A patient has an asymptomatic wrist when there are no complaints and tests
on physical examination are usually negative, regardless of whether there is any pathologic
finding present on arthroscopy.

2.3 Symptoms and signs: There may be a history of intermitted or transient symptoms but
there are no current complaints. There is a wide variation of examination findings within the
normal range. It is important to compare the symptomatic and normal sides. Instability is
defined as symptomatic laxity, this can be difficult to define in some situations. Radiographic
changes include early osteoarthrosis, often at the radial styloid.
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2.4 Pathology: A variety of pathologies can remain asymptomatic. Symptoms can develop
spontaneously, with prolonged heavy activity, heavy lifting and trauma either from a direct
blow to the wrist or a fall onto an outstretched arm.

2.5 Normal Findings at arthroscopy: The surgeon should develop a systematic approach to
the intra-articular inspection of the joint.

Radiocarpal Joint

In the radiocarpal joint the normal glistening firm articular surface of the distal radius can be
seen to be separated by the sagittal ridge which separates the scaphoid fossa and the lunate
fossa. The proximal pole of the scaphoid, lunate and triquetrum can all be seen. It can be
difficult to distinguish the scapholunate and lunotriquetral ligaments from the adjacent
articular surface. However direct probing can assist in identifying the articular surface which
is firm, versus the soft intraosseous ligaments. The normal triangular fibrocartilage attaches
to the ulnar margin of the distal radius. This can also be identified with the aid of the probe.
On the ulnar aspect of the triangular fibrocartilage it attaches to a significant depression
which is the fovea. Placing a probe onto the triangular fibrocartilage will demonstrate a
softness of the triangular TFC but with an normal resilience which is described as the
“trampoline effect”. The “hook test” is where the probe is placed into the fovea and an
attempt is made to drag the TFC radially. It should not move. If it moves radial it will be due
to a deep tear of the TFC.

The volar ligaments of the wrist can clearly be identified. These include from the radial side
the radioscaphocapitate ligament, a long radiolunate ligament, short radiolunate ligament,
ulnar lunate ligament and ulnar triquetral ligament.

It is common for there to be a defect visualised (pisotriquetral recess) on the ulnar volar
aspect of the wrist, ulnar to the ulno-triquetral ligament through which the pisoform can be
seen. If the entire pisoform can be seen this indicates that there is abscence of the ulnotriquetral ligament.

Midcarpal Joint
In the midcarpal joint can be seen the articular surfaces between the scaphoid, lunate,
triquetrum, capitate and hamate. In addition can be seen the STT joint.
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A probe can be placed into scapholunate and lunotriquetral intervals. It is normal for the
probe to either not be admitted or to be able to be admitted but not be able to be rotated into
the intervals. Scapholunate ligament and lunotriquetral ligament cannot be seen from the
midcarpal joint but if there is any abnormal widening between this interval then this is
indicative of instability of these intervals.

2.5.1 Variants of normal anatomy: In the midcarpal joint the variants of the articular surface
of the articulation can clearly be seen. Viegas described 2 types of lunate. The distal articular
surface can have 1 facet (type 1 lunate) or 2 facets (type 2).
McLean describes differences in the articulation of the triquetrohamate joint. These are;
(a) double faceted helicoidal joint, with complimentary concave and convex surfaces
(b) flat in which the joint is like a dish

3. Scapholunate Instability

3.1 Introduction: Scapholunate instability usually occurs following a fall in which the
scapholunate ligament is ruptured. The ligament has three parts. The dorsal is the most
important to maintain stability and is the strongest. The central portion is the weakest and
contributes little to stability. The volar is intermediate.

3.2 Definition: Clinical instability which presents as pain, clicking or catching in the wrist as
a consequence of disruption of the scapholunate ligament and possibly its secondary
restraints.

3.3 Symptoms and signs: The patient complains of pain, clicking and catching over the dorsal
aspect of the wrist. This often occurs during gripping and grasping activities. In some patients
a tear of the ligament and associated instability may be identified, despite any localised
symptoms.

In the acute phase the wrist will be swollen and tender and may be diagnosed as a suspected
scaphoid fracture. On examination the Watson’s scapholunate instability test may will be
positive. Plain radiographs demonstrate an abnormal widening of the scapholunate interval.
There may be abnormal extension of the lunate on plain radiographs (DISI), abnormal flexion
of the scaphoid and associated increase in the scapholunate angle. There may be a loss of
carpal height on plain radiographs.
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3.4 Pathology: In the acute case the patient will have a tear of the scapholunate ligament and
possibly the secondary restraints. With time the ligament shortens and becomes scarred.
There may become a fixed deformity of the scaphoid leading to abnormal flexion.
Degenerative osteoarthritis will develop over the radial styloid and also in the midcarpal
joint. This degenerative process is referred to as a SLAC wrist (scapholunate advanced
collapse).

3.5 Findings at arthroscopy: Findings at arthroscopy include a tear of the scapholunate
ligament which can be visualised in the radiocarpal joint. If there is instability of the interval
then this is best assessed in the midcarpal joint where the probe can be introduced into the
scapholunate interval and abnormally rotated. Geissler (2005) described arthroscopic
classification of carpal instability.

Geissler Arthroscopic Classification of Carpal Instability.
Grade
I

Description
Attenuation/haemorrhage of interosseous ligament as seen from the
radiocarpal joint. No in congruency of carpal alignment in the mid-carpal
space.

II

Attenuation/haemorrhage of interosseous ligament as seen from the
radiocarpal joint. In congruency/step-off as seen from the mid-carpal
space. A slight gap (less than width of a probe) between the carpal bones
may be present.

III

In congruency/step-off of carpal alignment is seen in the radiocarpal and
mid-carpal space. The probe may be passed through the gap between the
carpal bones.

IV

In congruency/step-off of carpal alignment is seen in the radiocarpal and
mid-carpal space. Gross instability with manipulation is noted. A 2.7mm
arthroscope may be passed through the gap between the carpal bones (socalled “drive-through lesion”).

Geissler, 2005.
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In grade I & II an isolated central tear may be found. If present debridement is effective.
( Poehling, Chabon and Ruch 1994)
For grade III & IV percutaneous k wire fixation of the scapholunate interval can be
performed under arthroscopic assisted reduction (Whipple 1995, 1997, Assad 1997, Bain and
Duncan 2003).
4. Lunotriquetral Instability

4.1 Definition: Lunotriquetral instability is where the patient has instability symptoms of
pain, weakness or giving away in the wrist associated with a tear of the lunotriquetral
ligament.

4.2 Signs and symptoms: The patient will often have ulnar sided wrist pain when performing
activities particularly under load. This will begin frequently following a fall onto the
outstretched hand. The patient will have difficulty with power grip and twisting rotating
activities.

Clinical diagnosis can be difficult to make. It is based on localised discomfort following an
injury. There maybe abnormal motion and discomfort on ballottement between the lunate and
triquetrum.

4.3 Pathology: In this clinical syndrome the patient will have a tear of the lunotriquetral
interval. There will often be a VISI which is seen on a lateral plain radiograph with the lunate
tilted into flexion. There can be abnormal widening of the lunotriquetral interval seen on AP
plain radiograph but this can be difficult to assess.

LTAC (lunotriquetral advanced collapse) which is where there is an associated fixed
deformity of the carpus with degenerative osteoarthritis usually best visualised in the
midcarpal joint.

The Geissler classification as described for the scapholunate interval can also be used for the
lunotriquetral interval.

Tears of the lunotriquetral interval can be associated with tears of the triangular
fibrocartilage.
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4.4 Findings at arthroscopy: In the radiocarpal joint the tear of the lunotriquetral interval can
be seen from the ulnar sided portals. In the midcarpal joint abnormal widening of the
lunotriquetral interval can be identified in the same way as the findings in the scapholunate
interval. The Geissler classification can also be used at the lunotriquetral interval.

Degenerative osteoarthritis changes can be seen at the midcarpal joint in late cases.

5. TFC Tear

5.1 Definition: The triangular fibrocartilage is the cartilaginous disc between the base of the
ulnar styloid and sigmoid notch of the distal radius. The triangular fibrocartilage complex
includes the other adjacent ligamentous structures which include the dorsal and volar
radioulnar ligaments, the ulnar carpal ligaments (ulnar triquetral and ulnar lunate ligaments).

5.2 Symptoms and signs: The patient will often describe ulnar sided wrist pain. This may
occur following an acute injury particularly a rotating or twisting injury of the wrist. Chronic
ulnar sided wrist pain may occur from ulnar carpal impaction. The patients may have
difficulty carrying heavy weights, performing power grasp, but particularly with twisting or
rotating manoeuvres and with repetitive activities.

5.3 Pathology/arthroscopic findings: The function of the TFCC is both to stabilize (the
DRUJ and ulnar carpus) and to transmit load (20% of the total load in ulnar neutral variance)
(Palmer et al., 1984). Only the peripheral 25% of the TFCC on the dorsal, volar and ulnar
margins is vascularised (Bednar et al., 1991). The central and radial portions remain
avascular. Lesions in these areas do not have the potential to heal and are therefore treated
with debridement. The dorsal and volar ligaments (peripheral 2mm) maintain stability of the
TFCC and it is crucial that these be preserved (Adams, 1993).
Palmer’s classification of TFCC injuries can be used to help guide treatment (See Table 2.3)
(Palmer, 1989). This divides lesions into type 1 (traumatic) and type 2 (degenerative). Type 1
lesions are classified according to the location of the tear.
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Table 2.3 - TFCC Injuries – Palmer’s Classification.
Type of Tear

Description of Tear

Traumatic
1A

Tear in horizontal or central portion of disc.

1B

Tear from distal ulnar insertion ± ulnar styloid
fracture.

1C

Tear with ulnocarpal ligaments disrupted.
(Ulnolunate and Ulnotriquetral ligaments).

1D

Tear from radial insertion

Degenerative
2A

TFCC wear but no perforation

2B

TFCC wear but no perforation
- Chondromalacia of lunate or ulnar head
Central perforation of TFCC
- Chondromalacia of lunate or ulnar head
Central perforation of TFCC
- Chondromalacia of lunate or ulnar head
- Perforation of LT ligament
Central perforation of TFCC
- Perforation of LT ligament
- Ulnocarpal arthritis

2C
2D

2E

Abbreviations Triangular fibrocartilage complex (TFCC), Flexor carpi ulnaris (FCU), Extensor carpi ulnaris
(ECU), Lunotriquetral ligament (LT). From - Palmer, 1989.

Central tears (Type 1A) are managed with arthroscopic debridement of the TFCC tear,
performed with the arthroscope in the 6-R portal and the instruments in the 3-4 portal. The
3.5mm oscillating resector removes degenerative fibrocartilage and adjacent synovitis. The
outcomes from this limited debridement are rewarding with 80-85% of patients requiring no
further surgery and having a good to excellent result (Gan et al., 1995; Whipple and Geissler,
1993). In those patients where there is a neutral or negative ulnar variance, arthroscopic
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debridement of the TFC is all that is required. In patients who have positive ulnar variance,
additional procedures may be required such as a diaphyseal ulnar shortening.
A peripheral tear in the TFCC (Type 1B) can be difficult to detect. A normal TFCC has
tension within its substance when applying a probe across it - referred to as the “trampoline
effect”. Loss of this normal trampoline effect would indicate that there is a peripheral tear of
the triangular fibrocartilage (Hermansdorfer and Kleinman, 1991). Patients with a peripheral
tear can be managed with either an outside-in or inside-out repair technique (Poehling et al.,
1994; Whipple and Geissler, 1993). Newer techniques using a slotted cannula, suture welding
and mini-incisions methods performed with arthroscopic assistance, have also been
developed (Badia and Khanchandani, 2007; Culp, 2005; Pederzini et al., 2006).
When an unstable peripheral tear is associated with a fractured ulnar styloid, an open
procedure must be performed to address the ulnar styloid fragment either through bony
reattachment or fragment excision and reattachment of the TFC to the remaining distal ulna.
The ECU tendon sheath is intimately related to the dorsal aspect of the TFCC (Palmer, 1990).
A peripheral TFCC tear may be associated with ECU subluxation and require open
reconstruction in addition to any arthroscopic procedures performed.
Type 1C lesions involve disruption of the TFCC from the ulnar extrinsic ligament complex.
At arthroscopy there will be laxity of the ulnar intrinsic ligaments and the pisiform may be
easily identified through the ligament rent. These injuries are less common but more complex
to manage (Culp, 2005). Augmentation with a flexor carpi ulnaris distally based strip (which
is then brought to the dorsal aspect of the triangular fibrocartilage) can also be performed
(Culp, 2005).
Type 1D radial-sided tears have a poor chance of healing. This is due to the relative
avascularity of the radial side of the TFCC and the fact that it attaches onto the articular
cartilage of the sigmoid notch. The majority of these tears are managed with arthroscopic
debridement; however, a number of suture techniques have previously been published, with
two-thirds of patients having good to excellent results (Cooney et al., 1994; Culp, 2005;
Sagerman and Short, 1996). Techniques have included using a jig to assist in guiding
advancing K-wires or needles from the ulnar side to the radial side of the wrist. Trumble
described the use of a cannula and then preloaded meniscal repair sutures (Trumble et al.,
1996). This allows pre-placed sutures to be fixed onto the radius.
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Type 2 TFCC lesions are degenerative tears that are often asymptomatic (Mikic, 1978). Most
symptomatic degenerative tears of the TFCC are related to chronic overloading of the
ulnocarpal joint secondary to positive ulnar variance (Culp, 2005; Viegas and Ballantyne,
1987). The primary pathology in these cases is not limited only to the TFCC itself but also to
the sequelae of chronic ulnar impaction between the ulna and the carpus, with secondary
damage to surrounding structures including the lunotriquetral ligament, articular surfaces of
the lunate, triquetrum and distal ulna (Culp, 2005; Palmer, 1989). When performing an
arthroscopic debridement, the TFCC, adjacent synovitis and chondral changes are all
debrided. It is essential to preserve the peripheral 2mm of the TFCC to maintain DRUJ
stability.
If there is a positive ulnar variance, shortening of the ulna with either a diaphyseal ulnar
shortening or arthroscopic wafer procedure should be performed. The arthroscopic wafer
procedure involves resection of the prominent distal ulna through the TFCC tear (Darrow et
al., 1985; Osterman, 1990; Verheyden and Short, 2001). Resection is continued until 2-3mm
of ulna is removed over the radial two-thirds of the ulna to achieve a 1.5mm ulnar negative
variance. Wnorowski et al recommended a wafer procedure be to the level of the subchondral
bone, as this will unload the head of the ulna (Wnorowski et al., 1992). The forearm is rotated
from pronation to supination to visualize and resect the full circumference of the ulnar head.
Adequate resection is confirmed with fluoroscopy. Osterman reported pain relief in 73% and
improvement in another 12% with this procedure (Osterman, 1990). These results are similar
to the 78% good results reported for ulnar shortening by Darrow (Darrow et al., 1985;
Osterman, 1990). The results of arthroscopic debridement of type 2 degenerative lesions have
yielded good to excellent results in 75% of cases, with up to 5 years follow-up (Nagle, 1994).
Feldon et al stated that the wafer procedure is contraindicated if there is carpal instability or
degenerative arthritis of the distal radioulnar joint (Feldon et al., 1992). Palmer and coworkers believe that this procedure is contraindicated if there is an associated lunotriquetral
tear, because it unloads the ulnocarpal joint and increases the carpal instability (Feldon et al.,
1992). If instability is present, an open ulnar shortening osteotomy to prevent the ulnar
impaction and tighten the ulnar carpal ligaments is often preferred. A lunotriquetral fusion
may be required in some patients if there is gross lunotriquetral instability.
Deep sided tears of the TFC are uncommon, and can be difficult to diagnose. Arthroscopy of
11

the DRUJ may be required to secure the diagnosis. The tear can then be debrided from within
the DRUJ.

Ulnar stylo-carpal impaction
Stylo-carpal impaction is an uncommon cause of ulnar-sided wrist pain that is due to a long
ulnar styloid that impinges on the carpus. It usually impinges onto the triquetrum, with wrist
extension and supination. Typically, patients are reported to have an ulnar styloid which is
longer than the average of 3-6mm (Biyani et al., 1990).
Confirmation of diagnosis of ulnar styloid carpal impingement has been based on
provocation by placing the wrist into ulnar deviation and supination, and long ulnar styloid
identified on plain radiographs. Placing the wrist into the provocation position and
performing 3D CT scan is diagnostic if the images confirm the styloid is impinging on the
carpus.
Previous authors have described open excision of the ulnar styloid (Tomaino et al., 2001;
Topper et al., 1997). This involves an open capsulotomy and osteotomy of the ulnar styloid
near its base. However the styloid can be debrided arthroscopically and confirmed to have
adequate resection with fluoroscopy. (Bain and Bidwell)

6. Distal Radius Fractures

6.1 Introduction: Fractures of the distal radius are common in clinical practice. Arthroscopy
has been used to assist in identifying associated soft tissue injuries in the wrist. They are also
of significant aid in identifying the quality of the reduction. In view of the fact that the
prognosis is related to the articular deformity and fracture displacement, arthroscopy has
found a place in distal radius fracture management.

6.2 Definition: Fracture of the distal radius involves the osseous component of the distal
radius. However in clinical practice it is not uncommon for there to be associated
ligamentous injuries including scapholunate, lunotriquetral and triangular fibrocartilage
tears. Other carpal injuries have also been describes as distal radius fractures.

6.3 Signs and symptoms: The patient usually presents with pain and swelling and possibly
deformity of the wrist following an injury such as a fall.
12

6.4 Pathology: When the patient has a fall onto the outstretched hand there is an axial load
which is impacted onto the distal radius from the carpus. There is also a bending moment
which may lead to a dorsal or volar displacement of the fracture.

Fractures can be classified into intra-articular and extra-articular fractures.

Knirk and Jupiter reported that radiological arthritis developed in 91% of those wrists that
had any degree of articular step, and in all of those with a step greater than 2mm (Knirk and
Jupiter, 1986). Other authors have confirmed this in the ensuing years (Bassett, 1987;
Bradway et al., 1989; Melone, 1986; Missakian et al., 1992). Melone stated that articular
fragment separation of as little as 2mm is prone to persistent and progressive joint
incongruity with a high probability of development of degenerative arthritis (Melone, 1993).
Mehta reports a displacement of the fractures of ≥ 1 mm was associated with increased pain.
Failure to reduce intra-articular fractures of the distal radius predisposes to pain, restricted
range of motion and degenerative arthritis (Bradway et al., 1989; Knirk and Jupiter, 1986.
Malposition in these injuries relates not only to parameters such as radial height, radial angle
and volar tilt but also to the accuracy of intra-articular reduction (Melone, 1986; Missakian et
al., 1992; Pogue et al., 1990).
Many authors have reported the use of wrist arthroscopy in the management of intra-articular
distal radial fractures (Cooney et al., 1980; Culp and Osterman, 1995; Geissler, 1995;
Geissler, 1997; Hanker, 1996; Levy and Glickel, 1993; Roth et al., 1995; Wolfe et al., 1995).
It is less invasive and allows a magnified view of the articular surface as well as assessment
of triangular fibrocartilage, scapho-lunate and lunotriquetral ligaments. All of the
arthroscopic reports have noted a high incidence of associated ligament injuries.
Culp and Osterman reported on 27 cases treated with arthroscopically assisted reduction of
intra-articular distal radial fractures (Culp and Osterman, 1995). They reported 10 excellent
and 12 good results using the Gartland and Werley classification (Gartland and Werley,
1951). Pain, satisfaction and complications were not reported.
6.5 Findings at arthroscopy: Findings at arthroscopy usually demonstrate the fragmented
distal articular surface of the distal radius. These can be manipulated with the aid of an
arthroscopic probe, joystick or direct manipulation. Tears of the associated ligaments such as
the triangular fibrocartilage, scapholunate lunotriquetral ligament can also be identified.
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Other chondral lesions within the carpus can be identified.

7. Ganglions

7.1 Introduction: Ganglions of the wrist are common in clinical practice. The most common
form is a dorsal ganglion over the scapholunate ligament. Less common forms of ganglions
occur over the volar aspect of the scapholunate ligament or over the triangular fibrocartilage.

7.2 Definition: A ganglion is a soft tissue swelling which is due to myxoid degeneration of
the capsule or ligament. This presents as a swelling over the joint and may cause pain for the
patient.

7.3 Signs and symptoms: The patient would usually present with a swelling over the dorsal
volar or ulnar aspect of the wrist. This will often get bigger following repetitive activities
with the wrist. In same cases these can be particularly painful and in other patients it is
maybe almost asymptomatic.

The occult dorsal ganglion is a small ganglion which can be located over the dorsal aspect of
the scapholunate ligament but can be particularly painful. These are usually only diagnosed
with ultrasound or MRI scan.

7.4 Pathology: The ganglion arises from the myxoid degeneration of the capsule or ligament.
These are usually filled with a clear viscous fluid that is a high concentration of hyaluronic
acid (Green and O’Brien 1978). The wall is usually thin with fibroblasts and collagen. There
is no epithelial or synovial lining.

7.5 Findings at arthroscopy: Osterman and Raphael reported excision of the dorsal ganglion
using standard wrist arthroscopy portal sites (Osterman and Raphael, 1995) . The scope is
placed in the 6-R portal and the instruments is the 1-2 portal. The ganglion is resected from
the dorsum of the scapho-lunate ligament. Osterman reports approximately two-thirds of
patients will have a visible pearl-like ganglion stalk. When such a stalk is not seen, the origin
is assumed to be from the dorsal capsule, in which case synovitis is usually noted. A needle
placed through the skin and extended into the stalk is utilised. A ganglion portal (almost
always equivalent to the standard 3-4 portal) can also be established to assist with excision of
the ganglion. A full-radius resector or basket punch is used to resect a 1cm diameter of dorsal
14

capsule at the ganglion origin. Care should be taken to avoid injury to the scapho-lunate
ligament and extensor tendons. Dorsal synovitis, where present, is debrided. In one-third of
cases, the underlying extensor tendons may be visible. The wrist is removed from the traction
tower and re-examined. It is important to ensure that the extra-articular portion of the
ganglion has been fully ruptured. Osterman reported only one recurrence in his series of 150
patients.
Ho reported on excision of the volar wrist ganglion by placing the resector into the
interligamentous sulcus located between the RSC and LRL ligaments. The resector is
advanced through this interval to resect the ganglion tissue (Ho, 2007). Ho cautioned that the
volar ganglions from the STT joint are at the distal wrist crease and currently can not be
removed with arthroscopic techniques.
8. Kienbock’s Disease

8.1 Introduction: In 1910 Robert Kienböck described avascular necrosis of the lunate based
on plain radiographs. Kienböck’s disease is idiopathic avascular necrosis of the lunate which
is more common in males and typically presents between the ages of 20 and 40 years.
Patients often present with wrist pain, swelling, restricted range of motion and difficulty
performing activities of daily living.

8.2 Definition: Kienbock’s Disease is idiopathic avascular necrosis of the lunate, which often
produces pain, swelling and stiffness of the wrist. This is sclerosis and often fragmantation of
the wrist on plain xrays.

8.3 Signs and symptoms: The patient is usually in the age of 20-40 years of age and presents
with pain and swelling and restricted range of motion over the wrist. The patient often has
difficulty performing activities of daily living.

8.4 Pathology: The ulnar variance of the wrist is considered to be an important etiological
factor in the development of Kienböck’s disease (Gelberman et al., 1975). It is considered
that a negative ulnar variance leads to increased joint loading that affects vascularity of the
lunate (Gelberman et al., 1983). Patients with a negative ulnar variance are often
recommended to have a joint levelling procedure (Amadio and Wolfe, 2005).
Lichtman’s radiological classification of Kienböck’s disease is commonly used to grade the
condition (Lichtman et al., 1977). However, inter-observer variability studies have shown a
poor reliability (Goldfarb et al., 2003; Hjorth Jensen et al., 1996; Jafarnia et al., 2000).
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Lichtman classification.
The management of Kienböcks disease has been very controversial (Amadio and Wolfe,
2005). Non-operative management has included immobilisation (Stahl and Reis, 1986). The
results of non-operative treatment have varied, but have included a progression of the disease
process with further collapse of the lunate (Mikkelsen and Gelineck, 1987). For those patients
who fail to improve with non-operative modalities, surgical treatment is often offered.
The number of surgical procedures described is of concern. Lunate excision has been
reported, but may produce a severe carpal instability and a disabled wrist (Kawai et al.,
1988). Replacement arthroplasties have been reported using silicone, titanium and cement
(Alexander et al., 1990; Alexander et al., 1990; Carroll, 1983; Hastings et al., 1983; Ishiguro,
1984). However, lunate replacement procedures will not prevent further collapse of the
carpus (Amadio and Wolfe, 2005).
Of the operative techniques, joint leveling procedures have been the most popular, especially
in patients who have a negative ulnar variance (Frykman et al., 1988; Gelberman et al., 1975;
Nakamura et al., 1993). Examples include radial shortening (Almquist and Burns, 1982), ulna
lengthening (Amadio and Wolfe, 2005) and angular osteotomy of the radius (Nakamura et
al., 1993). Capitate shortening also changes the joint loading at the radiolunate articulation,
but from the mid-carpal joint perspective (Almquist, 1987).
Limited wrist fusions in the form of an STT arthrodesis have previously been popular (Allieu
et al., 1991; Watson, 1980; Watson et al., 1996). The STT fusion had the advantage of
maintaining carpal height and unloading the radiolunate articulation. Miniami reported that
there was a progression of the radioscaphoid degeneration following STT arthrodesis
(Minami et al., 1994). Other limited wrist fusions in the form of radio-scapho-lunate and
capito-hamate fusion have also been reported (Chuinard and Zeman, 1980). Proximal row
carpectomy has also been utilised (Begley and Engber, 1994).
Revascularisation procedures address the primary problem of inadequate blood supply (Botte
et al., 2004; Leblebicioglu et al., 2003). Moran reported a series of 48 cases in which postoperative MRI showed revascularisation in 60% of cases (Hori et al., 1979). Those patients
with improved vascularisation had significantly improved pain scores. Moran recommends an
external fixateur or pinning the scaphocapitate joint to unload the joint for a period 8-12
weeks. However, revascularisation procedures are only likely to be effective in those patients
who have not yet had any carpal collapse
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8.5 Findings at arthroscopy: The use of wrist arthroscopy for the treatment of Kienböck’s
disease has been reported by Menth-Chiari et al (Menth-Chiari et al., 1999.). They utilised

arthroscopy for both assessing the diseased joints and debriding the necrotic lunate. All
patients in their study were graded as Lichtman IIIA or IIIB and all experienced relief of their
painful mechanical symptoms. All patients were treated with debridement regardless of the
arthroscopic findings. 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 (Menth-Chiari et al., 1999).

Arthroscopic Classification of Kienbock’s Disease
This is based upon the number of non-functional articular surfaces. Bain defines 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. 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.

They observed that, based on MRI, plain radiographs and arthroscopy, a characteristic pattern
of changes occurs in the lunate. The changes always occur on the proximal convexity of the
lunate, with many patients 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 fracture extends through to the
surface or late cases. This has allowed us to develop the following classification.
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Grade 0

All articular surfaces are functional

Grade 1

One non-functional articular surface. This is typically the proximal articular
surface of the lunate.

Grade 2

Two non-functional articular surfaces.

Grade 2A

The proximal lunate and the lunate facet of the radius.

Grade 2B

Proximal articular surface of the lunate, and distal articular surface of the
lunate.

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.

Grade 4

All four articular surfaces are non-functional.
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Recommended treatment
The principles of treatment are to perform a synovectomy as part of the arthroscopic
procedure. A reconstructive procedure is then performed, depending upon the arthroscopic
findings. The principle is that the chosen reconstructive procedure will address the nonfunctional articular surface and will utilize remaining 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 indicated. If there is negative
ulnar variance then a radial shortening osteotomy is indicated. For neutral or positive ulnar
variance a capitate shortening procedure can be performed. A revascularization procedure
could be indicated in this group.

Grade 1: Non-functional proximal lunate articular 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 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.
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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-functional. Total wrist fusion or arthroplasty is
indicated.

Arthroscopy is a valuable tool in the assessment of articular surface and the softness of the
lunate. It is not uncommon for plain radiographs to underscore the severity of the articular
involvement.

9. STT Joint Arthritis

9.1 Introduction:
Scapho-trapezio-trapezoid (STT) joint arthritis is a common clinical condition. Assessment of
cadaveric wrists has demonstrated that degenerative changes are seen in 39% of specimens
(Moritomo et al., 2000). The most common site of degenerative change is on the ulnar side of
the distal scaphoid and centrally on the trapezoid and trapezium (Moritomo et al., 2000).
9.2 Definition: Degenerative osteoarthritis of the STT joint is a localised degenerative
osteoarthritis within this triscaphe joint.

9.3 Signs and symptoms: It is common for the patient to be asymptomatic with this condition.
However those patients that do have pain usually localise it to the radial aspect of the wrist. It
is often aggravated by radial deviation and the range of motion may be restricted in radial
deviation. The patient may have pain with power grip in the radial arc. The patient may have
difficulty performing activities of daily living.

9.4 Pathology:
Involvement of the STT joint is a very common pattern of osteoarthritis (Rogers and Watson,
1990). Concomitant trapeziometacarpal arthritis occurs in the majority of patients, but
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isolated pathology occurs in 2% to 16% of the population (Chamay and Piaget-Morerod,
1994; Garcia-Elias et al., 1999). It is more common in postmenopausal women (Armstrong et

al., 1994). Flexor carpi radialis tendinitis and radiopalmar ganglions can be associated with
STT joint arthritis (Srinivasan and Matthews, 1996).

9.5 Findings at arthroscopy: Arthroscopic findings included eburnated bone of the entire
distal scaphoid, proximal aspect of the trapezium and trapezoid. It is common for there to be
associated synovitis at this articulation.

Previous surgical treatments reported after failed conservative treatment include STT joint
fusion (Srinivasan and Matthews, 1996), excisional arthroplasty with (Eiken, 1979) or
without (Garcia-Elias et al., 1999) a silicone spacer. Pain relief is not uniform in these series,
with post-operative morbidity from complications being noted. STT arthrodesis has a high
reported complication rate, which includes painful non-union, radioscaphoid impingement
and hardware complications (Garcia-Elias et al., 1999; Ishida and Tsai, 1993; Srinivasan and
Matthews, 1996). Secondary arthritis of radioscaphoid or trapeziometacarpal joints can also
occur. Excision arthroplasty of the distal scaphoid will leave almost 40% of patients with
mild pain. Excision of the distal scaphoid resulted in a change in the carpal alignment with a
DISI pattern in 12 of 21 cases (Garcia-Elias et al., 1999).
Ashwood and Bain reported the results from isolated arthroscopic debridement of the STT
joint. They formed the greater majority of patients had symptomatic relief from debridement
alone.

Other authors are now performing arthroscopic resection of the distal scaphoid. However
when performed as an open procedure this has led to problems of pain and further instability.

10. Contracture of the wrist

10.1 Introduction: Following trauma or surgery to the wrist, stiffness of the wrist is
common.

10.2 Definition: Contracture of the wrist can be considered as a patient who has a restricted
range of motion which effects their ability to perform activities of daily living. Often this is
made in reference to the functional range of motion of the wrist as defined by Palmer.
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10.3 Signs and symptoms: The patient will have a restricted range of motion of the wrist. If
this is an isolated pathology to the capsule then the patient will often have no pain and a
normal articular surface. Other causes of contracture of the wrist include rheumatoid arthritis,
post traumatic degenerative osteoarthritis. These problems are important to identify prior to
surgery.

A contracture of the wrist can be classified into 3 sub-types. (Verhellen and Bain)
1 - Intra-articular disorders such as post traumatic degenerative osteoarthritis or rheumatoid
arthritis where there is associated chondral defects and synovitis and the carpal instability.
These conditions can be managed with a debridement but are likely to be improved with a
capsular release.
2 - Capsular contracture. This is usually following surgery or trauma where there is an
isolated contracture of the capsule. This patient is ideal for the capsular release and it likely to
have the best outcome from surgery.
3 - Extra-articular causes such as heterotopic bone formation or musculo tenderness
contracture from cerebral palsy. These conditions require extra articular surgery.
4 – Mixed pathologies. It is not uncommon for a patient with post-traumatic arthritis to have
multiple etiologies – eg intra-articular step, ligament injury, capsular contraction and even
heterotopic bone formation.

10.4 Arthroscopic findings: The arthroscopic findings will depend upon the pathology. The
patient who is having a capsular release ideally there will be a normal joint or some synovitis.
Distraction of a joint is important and the capsular release can be performed as described by
Verhellen (Bain).

The best results from arthroscopic release of the wrist are likely to be obtained if:
1 – The capsular contracture is the origin of the stiffness.
2 – There is normal articular cartilage and congruity.
3 – The joint is pain free
4 – There is no generalised arthropathy.

For those patients who have more florid degenerative changes within the carpus synovectomy
and debridement is required as described by Luchetti, Adolfsson. The loose bodies, chondral
changes, osteophytes are all removed.

Dorsal capsular release can also be performed. (Bergman & Bain)
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Because of the close proximity of the dorsal capsule nylon tape can be rail-roaded between
the 3-4 and 6R portal between the extensor tendons and the dorsal capsule. This nylon tape
can then be used as a retractor of the extensor tendons. The abnormal dorsal capsule can then
be debrided more safely.
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