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Perilunate Injuries as an Important Cause of Hand Morbidity
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Abstract

Objective: Perilunate injuries are rare but highly overlooked injuries among hand injuries. These injuries, primarily seen in the young
population after high-energy trauma, cause significant disability or loss of labor. We aimed to share the 2-year follow-up results of patients
who were operated on for perilunate injury.

Methods: Twelve patients diagnosed with perilunate injuries were included in the study. Seven patients had trans-scaphoid, three patients
had trans-scaphoid and trans-radial, and two patients had trans-scaphoid and transcapitate fractures. Five cases were operated on using the
dorsal approach, three cases with the volar, and the remaining four cases using the combined approach.

Results: The patients were followed for an average of 25.7 (range, 17-34) months. At the end of the follow-up period, scaphoid avascular
necrosis was observed in two patients and lunate avascular necrosis in one patient. Three patients were in stage 4 wrist osteoarthritis; two
patients were in stage 3; six patients were in stage 2, and one patient was in stage 1. Four cases were evaluated as good, five cases were fair,
and three were poor according to the modified Green and O'Brien clinical evaluation scale.

Conclusion: Perilunate injuries are rare and the most important step in making the suspected diagnosis. Early treatment prevents carpal
arthrosis and loss of wrist motion. Care should be taken during diagnosis and treatment. Also, patients should be informed at every stage

because perilunate injuries cause permanent morbidity in young patients.
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INTRODUCTION

High-energy injuries to the wrist are most common in patients
under 40 with high functional demand expectations. Depending
onthe position of the wrist at the time of trauma and the direction
of the trauma forces, one or more conditions may occur: distal
radius fracture, radiocarpal or perilunate dislocations (PLDs), or
other intercarpal dislocations (scaphoid, capitate, trapezium,
or hamate) (1). Among these conditions, PLDs are relatively less
common and often overlooked during the first examination.
PLDs constitute 7% of all carpal bone traumas (2). PLDs and
perilunate fracture dislocations (PLD-PLFDs) are often difficult to
diagnose. The main problem with carpal ligament injuries is that
they cause arthrosis in the medium or long term (starting from
the radiocarpal joint and extending to the intercarpal joints (3).
Early treatment of perilunate injuries to restore wrist motion

and function prevents complications, such as chronic carpal
instability and posttraumatic arthrosis, because reconstructive
procedures are limited. Our study aims to share the 2-year
follow-up results of patients operated on for perilunate injury.

METHODS

Patients diagnosed with perilunate injuries were among the
patients admitted to the emergency department because of
hand trauma between January 2015, and January 2018 were
included in this retrospective study. Fifteen patients were
selected for inclusion in the study because of a diagnosis of
perilunate injury. Three patients did not participate in the study
because they were out of follow-up visits. Twelve patients were
included in the study. This article complies with the Ethical
Principles for Medical Research Involving Human Subjects of the
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World Medical Association Declaration of Helsinki. University
Health Science Turkey, Prof. Dr. Cemil Tascioglu Hospital Ethical
Committee (no: 48670771-514.10).

All patients were male. The mean patient age was 32.4 (range,
24-43) years. All cases were due to high-energy trauma occurring
after a fall. Falling was due to sports in five patients, whereas
the remaining seven patients fell from a certain height due to
an accident. The average time from trauma to surgery was 3.4
(range, 1-9) days. Three patients were misdiagnosed at the initial
examination but were operated on when they re-applied more
than five days after the trauma (six days, eight days, and nine
days). The remaining nine patients were operated on as acute
cases within the first five days after trauma (Table 1). All patients
were evaluated with preoperative and postoperative standard
wrist anteroposterior (AP), and lateral (LAT) radiographs, and
computed tomography (CT) examinations were performed for
patients warranting confirmation.

According to the Herzberg classification, seven patients had
trans-scaphoid, three patients had trans-scaphoid and trans-
radial, and two patients had trans-scaphoid and transcapitate
(TQ) fractures (4,5). Five cases were operated using the dorsal
approach, three cases using the volar, and the remaining four
cases were operated on using the combined approach. Herbert
screws or K-wires were used to treat scaphoid fractures. The
scapholunate, capitolunate, and lunotriquetral joints were
stabilized with K-wires. Mini anchors were used in patients who
underwent ligament repair (Figure 1).

Statistical Analysis

SPSS (Statistical Package for Social Sciences) 21.0 and Microsoft
Office Excel 2016 programs were used for statistical analysis.

Shapiro-Wilk test was used to determine whether the study
findings were normally distributed. Comparisons between
groups were made using an independent t-test or analysis of
variance.

RESULTS

The patients were followed for an average of 25.7 (range, 17-34)
months. At the end of the follow-up period, scaphoid avascular
necrosis and then scaphoid non-union advanced collapse in
two patients, and lunate avascular necrosis was observed in
one patient. According to the osteoarthritis classification, the
radiological wrist evaluations indicated that (6) three patients
were in stage 4, two patients were in stage 3, six patients
were in stage 2, and one patient was in stage 1. According
to the modified Green and O’Brien clinical evaluation scale,
three cases were evaluated as good, five were fair, and three

Figure 1. (a) Stage 3 perilunate injury treated with the volar approach
and (b, ¢) postoperative X-ray images

Table 1. Statistical data of the patients included in the study

Patients Age (years) Fracture type Approach Trauma to surgery (days) | Follow-up time (months)
1 43 T-S Dorsal + volar 6 25
2 34 T-S Volar 3 18
3 25 T-RS-S Dorsal + volar 2 32
4 30 T-S Dorsal 2 27
5 23 T-S Volar 9 25
6 26 T-RS-S Volar 3 23
7 42 T-S Dorsal 2 34
8 24 T-S-C Dorsal + volar 1 33
9 35 T-RS¢-S Dorsal 2 17
10 34 T-S Dorsal 8 27
11 39 T-S-C Dorsal + volar 1 17
12 34 T-S Dorsal 2 31
T-S: Transschaphoid, T-RS-S: Transscaphoid and transradial, T-S-C: Transscaphoid and transcapitate
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were poor. All the poor cases were delayed cases. The clinical
findings of two patients who complained of numbness in
their fingertips showed that their median nerve compression
regressed postoperatively.

DISCUSSION

PLDs constitute 7% of all carpal bone traumas (2). Axial load
that occurs due to falling on an outstretched hand causes
hyperextension and ulnar deviation of the wrist. The resulting
intercarpal supination causes progressive perilunar instability.
These injuries occur sequentially because of progressive
ligamentous disruption. The load starts from the radial side
and begins to transmit through the scaphoid or scapholunate
ligament interval. This force causes a trans-scaphoid fracture
or scapholunate ligament dissociation. The force then spreads
toward the midcarpal area and ends at the ulnar part of the
wrist (Figure 2) (7).

The severity of the trauma determines the pathways of two
clinical situations: Either a PLD or PLFD on the posteroanterior
or AP view. Mayfield et al. (8) demonstrated that progressive
perilunate injuries occur in four stages because the disorientation
of the carpal bones around the lunate creates the PLD. The
scapholunate and radioscaphocapitate ligaments are disrupted
in stage 1. The lunocapitate ligament disruption occurs in stage

Figure 2. The force applied to the wrist, starting from the radial side, is
transmitted through the ligaments toward the ulna
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2. The lunotriquetral joint disruption (the entire carpus separates
from the lunate) in stage 3 and volar lunate dislocation due to
weakness in the volar capsule into the carpal tunnel occurs in
stage 4.

Gilula’s (9) arcs are formed by the proximal and distal articular
surfaces of the proximal row and the proximal cortical margins
of the capitate and the hamate. Perilunate instability can
be described in the form of the lesser arc and greater arc
injuries. Lesser arc injuries occur because of pure and complete
ligamentous disruption, which occurs on the second and third
Gilula’s (9) arc. Greater arc injuries occur at the most proximal
arc among the three radiographic arcs described by Gilula (9)
in the posteroanterior or AP wrist radiographs. These injuries
are ligamentous and osseous. This group includes intact
scaphoid [transradial-styloid (TRS), TC, transtriquetrum (TT), and
combinations], and the trans-scaphoid, PLFD, and their variants
(TS-TRS, TSTC, TS-TT, and combinations). The most commonly
seen perilunate instability is the trans-scaphoid PLFD (10). In
our study, trans-scaphoid PLFD was the most common and was
observed in seven patients.

In the first examination and radiographic evaluation, 25% of
the cases can be missed (5). A study has revealed that the lack
of experience is the most important determining factor in the
missed diagnosis of perilunate injuries (11). Although there
is no obvious deformity, edema, pain, limited movement of
the wrist joint, and even symptoms related to acute median
nerve compression in 24%-45% of patients can be observed
(12,13). Among our patients, three patients were operated on as
delayed cases because they were not diagnosed during the first
examination. These patients had the worst Green and O’'Brien
clinical evaluation scores.

Since perilunate injuries are frequently overlooked, the
functional results of patients who undergo delayed surgery
are poor. Studies have shown that patients undergoing surgery
have progressive, permanent damage to the radiocapitate and
midcarpal joints even two months after the first injury (14).
For this reason, poor postoperative results are thought to be
associated with delayed surgery, overlooked initial diagnosis,
and concomitant carpal bone injuries (15).

Standard wrist PA and LAT radiographs are usually sufficient
for diagnosis. The gapping in the carpal bone joint faces,
distortions in the continuation of the Gilula (9) arcs, overlapping
of the carpal bones, and loss of carpal height may help make a
diagnosis. CT may help to detect occult fractures and fracture
type. Occult fractures, bone bruises, and ligamentous disruptions
can be seen with magnetic resonance imaging (MRI). CT or MRI,
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if necessary, will prevent cases from being overlooked, especially
for suspected cases.

Historically, although the treatment of perilunate injuries
has been cast after closed reduction, studies have shown that
anatomic reduction of the intercarpal relationship is the key
to avoid carpal instability and avascular necrosis (13,16-18).
Inadequate reduction of the carpal bones is associated with
arthritis, chronic persistent pain, scapholunate advanced
collapse, carpal instability, and loss of wrist motion (7).
Although it does not restore anatomical carpal alignment, the
closed reduction should attempt to reduce the pressure on the
median nerve for every patient waiting in the emergency room
for definitive treatment. A closed reduction maneuver has
been tried in all our acute cases, from diagnosis to surgery. The
primary treatment should be surgery because 59% reduction
loss was detected within six weeks in patients who had a
plaster cast after closed reduction (19).

The volar approach, dorsal approach, combined approach,
or arthroscopic-assisted open surgery may be preferred. The
optimal surgical approach is still controversial. The dorsal
approach has advantages, such as better reduction of the
scapholunate interval, allowing the repair of the dorsal
ligaments, and better visualization of the proximal carpal
row and midcarpal row. The high probability of developing
avascular necrosis of the scaphoid and lunate is its most
important disadvantage (20). The volar approach has the
advantages of carpal tunnel decompression, better repair of
volar ligaments (especially the lunortriquetral ligament) but
has disadvantages such as difficult access to distal scaphoid
fractures (21). The type of injury is important in addition to
the surgeon’s experience in determining the surgical approach.
In our study, surgery was performed using the combined
approach in four patients, the volar approach in three patients,
and the dorsal approach in five patients. Especially in patients
whose distal scaphoid fractures could not be reached by the
volar approach, either the combined approach was preferred
or started with the dorsal approach.

CONCLUSION

Perilunate injuries are rare and the most important step in
making the suspected diagnosis. Early treatment prevents carpal
arthrosis and loss of wrist motion. The risk of posttraumatic
arthritis is high in the long term due to chondral damage
that occurs depending on the severity of the trauma despite
appropriate treatment. Care should be taken during diagnosis
and treatment. Also, patients should be informed at every stage

because perilunate injuries cause permanent morbidity in
young patients. Such injuries should not be overlooked to avoid
medical and legal problems.
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