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Abstract

Introduction: The scapholunate ligament (SLL) injury can cause wrist pain and instability. There is a
wide variety of surgical techniques used for the treatment of this lesion, such as dorsal capsulodeses,
tenodeses with flexor or extensor tendons, and bone-ligament-bone graft.

Objective: To describe a new technique for the treatment of SLL injury aiming to stabilize the dissocia-
ted carpus with a double dorsal capsulodesis.

Materials and methods: By presenting the case of a 36-year-old male security officer who injured his
left wrist in a motorcycle accident, a procedure to align the carpus is proposed. The long-term outcome
of this procedure is also described

Results: The proposed surgery was successfully performed; it had excellent clinical and functional re-
sults, with no complications. Long-term restoration of carpal alignment observed in wrist radiographs was
evidenced after two years of follow-up, the patient was asymptomatic and with full functional recovery.
Conclusion: The proposed technique appears to be reproducible, effective and easy to perform. Unlike the
technique described by Blatt, the aim of this one is to restore the physiological position of the lunate bone by
adding a second capsulodesis, as it is believed to be an essential factor in the maintenance of carpal kinematics.

Resumen

Introduccion. La lesion del ligamento escafolunar (SLL, por su sigla en inglés) puede causar dolor e inestabilidad
en la mufieca. Existe una amplia variedad de técnicas quirtirgicas utilizadas para el tratamiento de esta lesion,
tales como capsulodesis dorsal, tenodesis con tendones flexores o extensores, e injerto hueso-ligamento-hueso.
Objetivo. Describir una nueva técnica para el tratamiento de la lesion del SLL, la cual busca estabilizar el
carpo disociado con una doble capsulodesis dorsal.

Materiales y métodos. Mediante la presentacion del caso de un hombre de 36 afos que se desempenaba
como oficial de seguridad y se lesiond la mufieca izquierda en un accidente de motocicleta, se propone un
procedimiento para alinear el carpo. Asi mismo, se describe el resultado a largo plazo de este procedimiento.
Resultados. La cirugia propuesta se realizé con €xito; tuvo excelentes resultados clinicos y funcionales,
y no presentd complicaciones. A largo plazo se evidenci6 la restauracion de la alineacion del carpo obser-
vada en las radiografias de muiieca tras dos afios de seguimiento, el paciente se encontr6 asintomatico y
con recuperacion funcional total.

Conclusiones. La técnica propuesta parece ser reproducible, eficaz y facil de realizar. A diferencia de la
técnica descrita por Blatt, el objetivo de esta es restaurar la posicion fisioldgica del hueso semilunar medi-
ante la adicion de una segunda capsulodesis, ya que se cree que es un factor esencial en el mantenimiento
de la cinematica del carpo.

Palabras clave: Muiieca, Traumatismos de la Muiieca, Huesos del carpo.
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Introduction

The treatment of chronic scapholunate ligament (SLL) injury aims
to stabilize the carpus, both with muscle strengthening and with re-
constructive surgical techniques that aim to restore the alignment
and kinematics of the carpus, maintaining joint reduction during
daily activities.

In 1987, Blatt' proposed the advancement of a dorsal capsule
flap with a dorsoradial base with insertion at the distal pole of the
scaphoid, with the aim of avoiding flexion deformity of the scaphoid.
Some modifications were made to this technique, inverting the base
and direction of the flap.>? Later, Slater & Szabo* described the ad-
vancement of a segment of the capsule and dorsal ligaments of the
carpus, joining the triquetrum and the distal pole of the scaphoid.
Schweizer & Steiger® used the technique of stabilizing the proxi-
mal pole of the scaphoid to the dorsum of the lunate. Wash et al.®
indicated joining the dorsal pole of the lunate to the triquetrum
pole. Additionally, Brunelli & Brunelli’ and Van Den Abbeele et
al ® developed techniques to stabilize the carpus with a tendon graft,
the so-called tenodesis. Garcia-Elias et al.’ refined the technique
through a procedure known as three-ligament tenodesis, in which
the authors performed the reconstruction of three carpal stabilizing
ligaments, the scaphotrapeziotrapezoid (STT), dorsal scapholuna-
te and lunotriquetral ligament preventing the displacement of the
scaphoid in flexion and pronation, and lunate bone shifting in ex-
tension and ulnar translation.

Our goal is to describe an innovative technique using two dor-
sal capsule-ligament flaps, elevated with opposite bases (proximal
and distal) and advanced in the opposite direction, providing carpal
bone stabilization targeting symptom improvement and preventing
early joint degeneration.

Materials and methods

We propose a surgical procedure to restore the of carpal alignment
seen in a 36-year-old man, a security officer, who injured his left wrist
in a motorcycle accident. Additionally, we describe the long-term
outcome of a patient, who underwent this new surgical procedure,
who demonstrated excellent clinical and functional outcomes, with
no reports of complications.

Technique description

The procedure is performed with brachial plexus block anesthesia
and sedation, with the patient positioned in supine position and using
a pneumatic tourniquet. The procedure should be performed with the
assistance of an intraoperative fluoroscopy.

Initially, a six centimeters long longitudinal “S” shape surgical
incision is made on the dorsoradial side of the wrist. The soft tissue
dissection must be performed carefully to avoid iatrogenic injury of
the cutaneous sensory branches of the radial nerve and the superficial
venous system. After entering in the dorsal aspect of the joint, a 1
centimeter thick strip of the extensor retinaculum should be elevated,
together with the tendons of the second to fifth dorsal extensor com-
partments, moving the extensor carpi radialis longus and brevis and
extensor pollicis longus tendons to the radial side, and the remaining
extensor tendons to the ulnar side. This maneuver provides a good
view of the dorsal surface of the radius and the dorsal joint capsule.

Next, the flaps to be elevated were marked with a surgical pen in
the dorsal capsule of the wrist. A radial flap was created with a proxi-
mal base, as described by Blattl, and an additional ulnar flap was
formed with a distal base. The flaps were 1.3cm wide at the base and
provide a wide view of the carpus and the injury (Figure 1).

Figure 1. Double dorsal capsulodesis technique illustration. Initially, the flaps to be elevated were marked
with a surgical pen in the dorsal capsule of the wrist. (A). One radial flap with a proximal base and another
ulnar flap with a distal base are created (B). With the carpus aligned and reduced, a 2.5mm bone anchor
is inserted in the dorsal and distal region of the scaphoid and another on the dorsum of the lunate bone.
The radial capsular flap is anchored to the scaphoid and the ulnar flap is anchored to the lunate bone (C).

Source: Own elaboration.

To facilitate restoration of joint alignment, 1.5mm Kirschner wi-
res (K wires) should be inserted into the dorsum of both the scaphoid
and lunate bones. Following the correction of scaphoid hiperflexion
and lunate hiperextension, new K wires were used to temporarily
fix the scaphoid and lunate bones in the second row of the carpus.

With the carpus aligned and reduced, a 2.5mm bone anchor is
inserted in the dorsal and distal region of the scaphoid and another
on the dorsum of the lunate bone. The proximally based radial cap-
sular flap is then advanced and tensioned distally, being fixed to the
scaphoid with the wrist slightly extended. Then, the distally based
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ulnar flap is advanced proximally and fixed into the lunate. Both flaps
were sutured individually through the bone anchors, and the union
between them is not performed.

During the radial flap creation care must be taken to avoid iatro-
genic injury to the radial artery branch, which passes close to the
scaphoid. The same precaution must be taken in the ulnar flap with
the dorsal radiotriquetral ligament.

At the end of the procedure, the retinaculum and skin are sutu-
red and the wrist is immobilized with an antebrachiopalmar splint.
Weekly dressings are performed and the wrist must be immobilized
for 6 to 8 weeks; in the meantime fingers and elbow active motion is
encouraged. K wires, which are kept with their tips out of the skin,
are removed at 8 weeks postoperative, and the patient is referred to
a hand therapist. Thereafter, clinical and radiological evaluation is
performed every three months, until reaching 12 months postope-
rative. The return to professional and sport activities is allowed 4
months after surgery.

Case description

The patient was a 36-year-old man, a security officer, who injured
his left wrist in a motorcycle accident. After the trauma, he reported
wrist pain, swelling and significant limitation of wrist mobility in the
following 10 days, when he sought medical care where wrist and fo-
rearm radiographs were taken and interpreted as normal. He was given
a provisional diagnosis of a “wrist sprain” (ICD 10 Diagnosis Code
S63.8X2) and was immobilized with a removable forearm-palmar
splint for 2 weeks. Fifteen days after the injury, the patient was still
unable to move his wrist properly and the wrist pain was still present.
Since no improvement was seen with the initial treatment, the exams
were repeated and showed a 4 mm gap in the scapholunate space,
with no evidence of dorsal intercalated segment instability (DISI).
Initially he was treated conservatively, with a wrist splint and oral
nonsteroidal anti- inflammatory drugs as needed. At four months of
follow-up, physical examination revealed exquisite tenderness over
the scapholunate interval and a positive Watson’s test. Both findings

increased the suspicion of SLL injury, with Watson’s test having a
positive likelihood ratio of 4.73.'° when used for diagnosing SLL in-
jury. Wrist active range of motion was also limited in all directions
due to pain and the patient demonstrated an important loss of grip
strength (Table 1).

Table 1. Baseline clinical characteristics (preoperative)

Limb | ) | RUE

Grip Strength 18 Kgf 39.50 Kgf
Wrist Flexion 45° 90°
Wrist Extension 40° 70°
Wrist Ulnar

" 15° 40°
Deviation
Wrist Radial

o 11° 20°
Deviation
Visual Analogue Scale 9 0

) RUE=right upper .
LUE=left upper extremity Kfg=kilogram-force

extremity

Source: Own elaboration

Individuals with an appropriate history and a Watson’s test should
be considered as having a suspected SLL injury and should be eva-
luated further with appropriate imaging or arthroscopy.'' Therefore,
plain radiographs and magnetic resonance imaging (MRI) were or-
dered. Upon examination of the radiographs, it was noted that the
scapholunate diastasis remained above physiologic values and a ro-
tary subluxation of the scaphoid was evident. Corroboratively, the
MRI demonstrated a complete tear of the scapholunate ligament, with
rotational instability of the scaphoid and lunate bones (Figure 2).

At that point, surgical intervention was recommended using the
reconstructive procedure with double dorsal capsulodesis, as des-
cribed above (Figure 3).

Figure 2. Radiographs from a 36-year-old male patient who suffered a wrist trauma with 4 months of follow-up,
demonstrating an increased scapholunate interval and a DISI deformity (A and B). Magnetic resonance imaging
showing a complete tear of scapholunate interosseous ligament (C).

Source: Own elaboration
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Figure 3. Surgical treatment was performed using the double dorsal capsulodesis technique.
Initially, the radial capsular (*) and ulnar (#) flaps are elevated. Bone anchors were placed on
the dorsum of the distal scaphoid and on the dorsum of the lunate bone (A). After carpal reduc-
tion, the flaps are sutured (B). Surgical incision immediately after the procedure completion (C).
Source:Own elaboration

The surgical procedure proposed was performed successfully as Plain radiographs from this period also showed the maintenance
evidenced by the restoration of carpal alignment seen on intraopera-  of carpal alignment (Figure 4).
tive wrist radiographs (Figure 4). After two years of follow-up, the
patient was asymptomatic, with full functional recovery. Compa-
rative data between the preoperative and postoperative periods are
shown in (Table 2).

Table 2. Primary outcomes at 1 year follow-up.

Grip Strength 18 Kgf 29 Kgf 39.50 Kgf
Wrist Flexion 45° 70° 90°
Wrist Extension  40° 50° 70°
Wrist Ulnar
o 150 29° 40°
Deviation
Wrist Radial
o 11° 140 20°
Deviation
Visual Analogue
0 0
Scale
RUE=right Preop= _
LUE=left upper Preoperative Kfg=kilogram-
. pper . . . . .
extremity . Postop= force Figure 4. Immediate postoperative radiographs show restoration
extremity Postoperatve of carpal alignment (A and B). 24-months follow-up the imaging
exams still demonstrate the maintenance of reduction (C and D).
Source: Own elaboration Source: Own elaboration.
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Discussion

SLL injury is a frequent cause of wrist instability. Its initial diag-
nosis can be difficult and depends on the high degree of suspicion.
The injury is considered acute if it has occurred within 6 weeks of
presentation, at that point the ligament is still viable and amenable
to suture or to receive direct bone reinsertion. Once an acute stage
is over, reconstruction procedures, such as dorsal capsulodeses, te-
nodeses with flexor or extensor tendons, and scapholunate ligament
reconstruction using a bone-retinaculum-bone autograft are indicated.

In the treatment of chronic SLL injury, one of the most widespread
techniques is dorsal advancement capsuloplasty described by Blatt1.
It aims to limit the flexion-pronation movement of the scaphoid, pre-
venting its static deformity. It is currently indicated for patients with
pre-dynamic or dynamic dissociation and low functional demand, as
it is associated with a 58% decrease in grip strength and a 49% de-
crease in wrist flexion.'? The Blatt procedure can also cause radiolo-
gical changes such as an increase in the scapholunate interval (SLI)
and scapholunate angle (SLA), which is not always directly related
to some functional disability.

Another similar technique, described by Mergele ef al.,'* uses the
same biomechanical principle of Blatt, however in this technique the
authors use the dorsal intercarpal ligament to provide static stabiliza-
tion between the triquetrum and the distal pole of the scaphoid. The
advantage of this technique is to block the radiocarpal joint, reducing
the risk of loss of wrist flexion. A study with 40 patients treated with
this technique showed that 78% of the patients had wrist degenera-
tive arthritis and a SLA enlargement with an average of 90° in an ei-
ght-year follow-up, although they maintained function."

The three-ligament tenodesis procedure proposed by Garcia-Elias
et al.,” aims to stabilize the carpus by reconstructing three ligaments
that stabilize the proximal row of the carpus; the STT, dorsal scapho-
lunate and lunotriquetral ligament. Data from this 9-year-follow-up
study showed 30% of poor outcomes due to associated wrist pain,
limitation of range of motion and reduction of grip strength. In this
group, it was also observed that the radiolunate angle (RLA) was
22° on average, the SLI was 4.6 mm and the SLA was 80°. Patients
classified as good and excellent had a mean of 13° of RLA, 3.2 mm
of SLI and 69° of SLA. And even those patients considered to have
satisfactory results progressed to carpal degeneration, but without
correlation with function and radiological examination.'* We belie-
ve that the procedure described in this study is less invasive than the
proposed three-ligament tenodesis since it neither requires a volar
approach to the wrist, nor a tendon dissection nor the need to per-
form bone tunnels.

The concave architecture of the distal radius along with the convex
scapholunate joint creates a congruence and promotes joint harmony
that is dependent on antagonistic forces that tend to keep the radial
segment of the first row of the wrist in flexion and the ulnar segment
of the wrist in extension. The new capsulodesis model proposed in
this study has three main advantages: 1. being less invasive, minimi-
zing the damage caused by techniques that require ample exposure
of the wrist; 2. requires a single dorsal approach and; 3. avoids pos-
sible complications resulting from the construction of bone tunnels,
such as the risk of avascular bone necrosis and fracture.

The results obtained by the different SLL reconstruction techniques
are variable. The 2-year follow-up patient shown here, demonstrated
an excellent outcome, presenting clinical and radiological parameters

very similar to those of the opposite wrist. Clinically, the patient de-
monstrated a recovery of 73% of grip strength, 77% of flexion and
72% of radial deviation compared to the contralateral side. Similar
to the results obtained in patients undergoing three-ligament tenode-
sis, which have a mean RLA of 13°, SLI of 3.2 mm and SLA of 69°,
and according to their classification such outcomes were considered
good." On the other hand, isolated Blatt capsulodesis limits grip stren-
gth by 58% and flexion by 49%, when compared to the opposite side.'

The proposed technique aims to stabilize the forces that tend to
generate the flexion deformity of the scaphoid using the procedure
proposed by Blatt with the addition of the contention of lunate bone
using a second, more ulnar flap of the dorsal capsule based on the
capitate. Thus, during wrist flexion, the tension of the radial capsu-
lodesis, which crosses the radiocarpal joint, keeps the scaphoid ex-
tended while the lunate remains in flexion due to the tension that is
created by the ulnar capsulodesis. In extension, the forces that tend to
increase the lunate deformity in extension are stabilized by the ulnar
flap, maintaining the carpal alignment. Therefore, this technique aims
to give greater importance to the stabilization of the lunate bone as
a crucial factor in the maintenance of carpal kinematics. Furthermo-
re, the procedure proved to be an easy and effective technique, with
satisfactory clinical and radiological outcomes.

The procedure described in this study is contraindicated in cases
of non-reducible static instabilities and those affected by a degene-
rative process, such as a scapholunate advanced collapse (SLAC).
Potential complications are the same as for other similar procedures
performed on the wrist, such as infection, stiffness, mainly due to
loss of wrist flexion, and complex regional pain syndrome. In order
to avoid mechanical complications, it is important that both flaps
have the same tension. And this can be achieved by keeping the wrist
slightly at 30 degrees of extension during the flps suturing, gaining
greater stiffness when the wrist returns to the neutral position, since
the radial flap is tensioned by crossing the radiocarpal joint and the
ulnar flap by crossing the midcarpal joint. We emphasize the benefit
of performing the stabilization of the lunate in flexion using a capi-
tate-based dorsal capsule flap, simultaneously with the correction of
the scaphoid positioning.
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