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Ab s t r ac t
Isolated dorsal lunate dislocation is a rare injury. Only one case has been reported previously in which the treatment was performed in the 
chronic stage. In this report, we present the case of a 49-year-old handworker male who presented a dorsal dislocation of the lunate after a 
traffic accident. He was referred to our clinic 2.5 months later due to an initial misdiagnosis. Surgical treatment was performed and consisted 
of an open reduction using a nerve-sparing dorsal approach. A complete rupture of the perilunate ligaments and a marked instability 
of the lunate were detected. Stabilisation of the scapholunate, lunotriquetral and scaphocapitate spaces with a compression screw and 
Kirschner wires, respectively, was performed. The persistence of pain and functional limitation after the surgery along with an insufficient 
reduction of the scapholunate space on the X-ray and the development of a fistula on the ulnar edge of the carpus prompted reintervention. 
A hardware-free total wrist arthrodesis was preferred over other procedures, such as proximal row carpectomy, owing to the important 
articular damage. At the 3-month follow-up, he was clinically stable, consolidation of arthrodesis was documented and he had returned to 
his previous activities. Isolated dorsal dislocation of the lunate is a rare lesion. There is no consensus on the management of isolated chronic 
dislocations of the lunate. The frequent delay in the diagnosis compromises the final outcome of reconstructive techniques and introduces 
the risk of residual instability, increasing the incidence of chronic pain associated with post-traumatic osteoarthritis. In the case of chronic 
lesions, treatment with palliative techniques, such as proximal carpectomy or joint arthrodesis, should be considered.
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In t r o d u c t i o n
Carpal dislocations are very uncommon injuries that generally result 
from high-energy trauma. The carpus can be viewed as a complex 
of bones joined together by an intricate set of intrinsic and extrinsic 
ligaments, allowing both motion and strength transmission. Lunate 
dislocation often occurs in the volar direction as the final stage of 
the perilunar injury described by Mayfield et  al.1 In this setting, 
disruptions of scapholunate and lunotriquetral ligaments, the space 
of Poirier and dorsal radiolunate capsule occur in a predictable 
sequence.

An isolated dorsal dislocation of the lunate is an exceptionally 
rare lesion with very few reports in the literature, and with only 
one in which the treatment was performed at the chronic stage. 
A major challenge in the management of carpal dislocations is 
early identification and treatment. Up to 25% of injuries remain 
undiagnosed 6  weeks after the initial injury.2 This strongly 
influences the final outcome and, in some cases, determines the 
therapeutic approach.

In this case report, we present an unrecognised isolated dorsal 
dislocation of the lunate diagnosed 10 weeks after a motor vehicle 
accident. The treatment and outcome are described as high risk 
of complications, such as persistent instability, chronic pain and 
reduced range of motion, all of which are related to the failure to 
address this injury in the acute period.

Ca s e De s c r i p t i o n
A 49-year-old, right-handed heavy manual worker male sustained 
an injury to his left wrist following a motor vehicle accident. He 
attended his general practitioner initially with a swollen and painful 
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left wrist. A complete radiographic evaluation was performed 
and interpreted as normal by both his physician and a radiology 
specialist despite the images showing a dorsal lunate dislocation 
(Fig. 1).

The persistent pain and disability experienced by the patient 
led to a referral to our outpatient clinic where the diagnosis was 
made 10 weeks after the initial injury. On the physical examination, 
a hard mass could be palpated on the dorsum of the wrist. Active 
motion was limited compared to the contralateral right side. There 
were no neurovascular or extensor tendon injury deficits. The 
radiographs showed a disruption of Gilula’s lines and a reduction 
in carpal height, with no signs of lunate avascular necrosis or carpal 
bone fractures.

An open reduction was performed through a nerve-sparing 
dorsal capsulotomy.3 The lunate was identified in the subcutaneous 
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tissue with minor residual ligament attachments. A complete 
rupture of scapholunate and lunotriquetral ligaments was noted 
with no remnants to facilitate a primary repair (Fig. 2). There was 
no evidence of articular cartilage disruption of the lunate or the 
proximal pole of the capitate. Although the lunate could be reduced 
into its place gently, this was very unstable and dislocated again 
with the wrist in the neutral position. A K-wire was used as a joystick 
and worked to hold the lunate in its place temporarily. We placed 
a 24-mm headless cannulated screw between the scaphoid and 
lunate. Additionally, we used K-wires connecting triquetrum to 
lunate and scaphoid to capitate (Fig. 3). An implant-related fracture 
occurred in the scaphoid intraoperatively.

After surgery, the wrist was immobilised with a splint below 
the elbow for 6  weeks. By that time, the K-wires were removed 
and active non-weight-bearing range of motion exercises were 
encouraged. Two months after surgery, the patient reported pain 

with daily activities and severe stiffness. Radiologically, the lunate 
appeared dorsally luxated and a decrease in carpal height was 
observed (Fig. 4).

A hardware-free wrist arthrodesis was chosen because of the 
appearance of a fistula where the ulnar side K-wire was placed 
previously. Although oral antibiotic treatment was prescribed, 
an infection could not be ruled out prior to the revision surgery. 
Nine months after the initial injury, a radiocarpal fusion was 
performed. Generalised osteoarthritis of the radiocarpal joint was 
observed. The fixation was performed with two K-wires in a cross 
configuration. Cancellous bone autograft from the distal dorsal 
radius and biphasic calcium phosphate composite block bone graft 
were incorporated at the fusion site.

Surgical wound infection occurred in the post-operative 
period that was treated with oral antibiotics, local debridement 
and dressings containing silver. Twenty-four months after surgery, 

Figs 1A and B: Initial plain radiographs of the wrist (anteroposterior and 
lateral views) show a dorsal dislocation of the lunate with corresponding 
distortion of the Gilula’s lines. There is no evidence of any carpal bone 
fracture

Fig. 2: Intraoperative picture of the open reduction. Intraoperative 
picture shows the dorsal capsule retracted and the lunate dislocated 
with no soft tissue remnants. Intercarpal ligament deterioration 
prevented direct repair

Figs 3A and B: Postoperative plain radiographs (anteroposterior and 
lateral views) show a correct articular reduction. A cannulated headless 
screw was placed between scaphoid and lunate. K-wires connecting 
lunate to triquetrum and scaphoid to capitate contributed to additional 
stability

Figs 4A and B: Postoperative radiographs at 2 months show a relapse of 
the instability. The lunate is dorsally dislocated and a decrease in carpal 
height can be observed
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the patient does not report any further pain or tenderness. He 
has resumed his work fully as a construction worker. He does not 
refer to disability. Functional assessment using the QuickDASH 
questionnaire was excellent, with a score of 11 points. Radiographic 
evaluation shows a successful radiocarpal arthrodesis (Fig. 5).

Di s c u s s i o n
Isolated dorsal dislocation of the lunate is a very rare injury with 
few cases described in the literature. This case is the second 
example of a chronic isolated dorsal dislocation of the lunate. The 
first was reported by Seidenstein et al.4 A dorsal dislocation of the 
lunate after wrist hyperflexion was diagnosed correctly only after 
3 months from the initial injury. A lunate excision was performed as 
definitive treatment. Almost complete wrist motion and strength 
were restored with only mild residual pain.

Some cases of isolated dorsal lunate dislocations have been 
described in which definitive treatment could be performed in an 
acute or subacute phase. The case described by Bilos et al.5 was of 
a dorsal lunate dislocation after a repetitive low-energy trauma. 
An open reduction and direct repair of the affected ligaments 
were achieved. Siddiqui et al.6 reported a case caused by a low-
energy trauma where a Kirschner wire, used as in the Kapandji 
technique, was enough for keeping the lunate in its place. Both 
cases reported excellent functional outcomes. Finally, Zaidenberg 
et al.7 communicated a dorsal lunate dislocation after a fall on a 
dorsally flexed wrist. An anatomical reduction and a ligament repair 
using suture anchors were performed. The clinical and functional 
outcome could not be evaluated because of a foreign body reaction 
to the suture anchors which caused severe chondral damage to 
the lunate and scaphoid. Other cases of dorsal lunate dislocation 
reported in the literature have presented with associated lesions, 
such as carpal bone fractures or tendon injuries.

The most accepted theory for perilunate dislocations was 
proposed by Mayfield et al.1 He postulated that the injury occurred 
after a force applied to the wrist in extension, ulnar deviation 
and intercarpal supination. A predictable pattern of injury 
develops starting from the radial to the ulnar side and follows 
four consecutive stages. In the fourth stage, dorsal radiocarpal 

ligament disruption allows the lunate to dislocate anteriorly as 
the rest of the carpus returns to the neutral position. Additionally, 
a reverse mechanism was described by Viegas et al.,8 in which the 
injury advances from the ulnar to the radial side when the wrist is 
placed in extension and intercarpal pronation. This pattern causes 
a volar intercalated segment instability lesion. It is proposed by 
some authors that the isolated dislocation of the lunate might be 
caused by a mechanism contrary to the volar dislocation as a final 
step of the pattern described by Viegas.

The true mechanism of injury involved in an isolated dorsal 
lunate dislocation is unknown. Neither the theory described by 
Mayfield nor the one by Viegas describes a scenario in which an 
isolated dorsal lunate dislocation is present. Despite the few cases 
of this kind of lesion reported in the literature, a wide variety of 
injury mechanisms have been described. Most authors agree on 
high-energy trauma occurring on a hyperflexed wrist. However, 
Zaidenberg et al.7 reported a fall onto an outstretched and dorsally 
flexed wrist, and Siddiqui et al.6 described a low-energy mechanism. 
In this case, the position of the wrist at the moment of impact is 
unknown.

Historically, the management of carpal instability is the closed 
treatment for acute perilunate dislocations. The trend today has 
changed; early open anatomic reduction, internal fixation and 
ligament repair are considered a gold standard by most authors.9–11 
The open approach allows the surgeon to assess the condition 
of the articular cartilage directly and to choose between a direct 
repair or a non-reconstructive procedure. Nonetheless, despite early 
and appropriate treatment, complications, such as pain, stiffness 
and loss of strength are common and this ranges from 20 to 30% 
of the cases.11,12 In the last few years, some authors have shown 
encouraging results with an arthroscopically assisted surgery 
without direct ligament repair in terms of carpal stability, wrist 
motion and functional scores.13

According to Herzberg’s classification, chronic dislocation 
is that which persists unreduced for more than 45  days. Up to 
25–26% of the perilunate dislocations are missed initially. A delay 
in treatment is related to a worse functional and radiological 
outcome.2 Complications, such as chronic carpal instability, 
avascular necrosis, reduced mobility and arthritis are associated 
with carpal dislocations not treated at an early stage.14

Adequate results for the treatment of chronic perilunate lesions 
can be achieved with an open reduction and internal fixation 
procedure.15–18 Ligament reconstruction is usually not possible 
due to tissue distortion and extensive scarring. When persistent 
instability is observed, ligamentoplasty techniques, such as that 
described by Corella et al.,19 are indicated if correct reduction can be 
achieved in the absence of chondral damage. There is no generally 
accepted consensus on the upper time limit by which open 
reduction can be performed for these injuries which have been 
missed. Siegert et al.20 achieved satisfactory results in unrecognised 
cases that were present for up to 35 weeks.

Insufficient accuracy in reduction and the presence of articular 
damage are also predictors of a poor outcome.11,16,17 Salvage 
procedures, such as partial or complete wrist arthrodesis, should 
be considered in cases where a satisfactory reduction is not 
obtained or when serious articular damage is present. Proximal row 
carpectomy is an alternative for cases where the articular surfaces 
of the proximal pole of the capitate and the lunate fossa of the 
radius are intact. Interventions, such as partial or complete lunate 
excision, have been abandoned due to unfavourable results.20  

Figs 5A and B: Postoperative radiographs 24 months after wrist 
arthrodesis show a successful radiocarpal arthrodesis. The patient 
remains asymptomatic with excellent function
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An arthroscopically assisted technique has been described for the 
management of chronic injuries, the results of which are yet to be 
reported.21

A satisfactory reduction could not be achieved in this case 
due to technical events during the surgery. The lunate soon 
re-dislocated to its dorsal position after removing the K-wires. 
Persistent carpal instability together with local infection made 
it mandatory to consider a salvage procedure. A proximal row 
carpectomy was not an option in this case as important articular 
damage was identified intraoperatively at the proximal pole of the 
capitate. A radiocarpal arthrodesis was chosen as the preferred 
treatment. A hardware-free technique was favoured in order to 
minimise the risk of a new surgical infection.

In conclusion, the quality of the reduction and the level of 
destruction of the cartilage of the carpal bones are important 
factors as well as the time elapsed since the initial injury, in 
determining a management strategy in chronic dorsal lunate 
dislocation. Given the experience of this case, we recommend 
salvage procedures, such as partial or complete wrist arthrodesis 
or proximal row carpectomy, in the treatment of this pathology.
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