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Results of Arthroscopically Assisted Volar
and Dorsal Scapholunate Ligament
Reconstruction Using Flexor Carpi Radialis:
Modified Arthroscopic Corella Technique

Yong-Cheol Park', Myung-Sun Kim?, Young-Keun Lee’,

Chang-Young Seo', Sang-Gyoo Shin'

'Department of Orthopedic Surgery, Sangmoo General Hospital, Gwangju, Korea

*Department of Orthopedic Surgery, Chonnam National University Medical School, Gwangju,

Korea
*Department of Orthopedic Surgery, Chonbuk National University Medical School, Jeonju, Korea

Purpose: We evaluated results of arthroscopically assisted volar and dorsal scapholu-
nate (SL) ligament reconstruction using flexor carpi radialis (FCR).

Methods: We reviewed 31 cases who had been operated from August 2015 to June
2018. Two cases were excluded and 4 cases lost contact. Twenty-five wrists were in-
cluded. The average follow-up duration was 25.3 months. Diagnostic arthroscopy was
performed to evaluate European Wrist Arthroscopy Society (EWAS) stage of SL insta-
bility and the reparability of SL ligament. The SL reconstruction was performed for the
cases which showed EWAS stage IIIC, IV having gap over 3 mm and irreparable SL lig-
ament. The interval between the diagnosis and operation was 5.9 days in average. We
modified the arthroscopic Corella technique by repairing the graft tendon to FCR.
Results: All SL joints were stabilized to EWAS stage | arthroscopically after recon-
struction. Disabilities of Arm, Shoulder and Hand (DASH) score changed from 32.7 to
9.7. Grip power changed from 74.1% to 93.3%. Modified Mayo wrist score was 83.8.
Preoperative SL angle was 53.8°, postoperative 49.6° and the last was 51.2°. The im-
provement between preoperative and last follow-up SL angle was statistically signifi-
cant (p<0.05). The SL angle from operation to last follow-up has increased by 1.67°
(39.8%, p<0.01). Twelve cases showed SL gap over 2 mm in clenched fist view before
operation, but no case at follow-up.

Conclusion: Volar and dorsal SL reconstruction using FCR should provide more stabili-
ty and strength than only dorsal SL reconstruction. Arthroscopic technique has the
merit that it causes minimal damage to extrinsic carpal ligaments and posterior inter-
osseous nerve and can provide rapid recovery.
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ment), F3TH} T G- Rlokleh & A AdE Bk
DASH (Disabilities of Arm, Shoulder and Hand) 4%} Ja-
mar dynamometer (Sammons-Weston, Bolingbrook, IL,
USA)E ol-&3t e AARE AP, & F A4 B7h=
T 5 HY9Y modified Mayo wrist scoreS 715t} |
AP At e A, e T, AT FAAN ALY 42
ZHotal, 9 H A5 ARR(clenched fist PA view)ollA F4F
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o] Byt

HE dojlA et BEdAS AlFste], 2494 Id 29
Aol st WEAH H7HE AJstolA] EWAS (European Wrist
Arthroscopy Society) ®5F[14]0f weh AlgstFHTH(Table 1). E
3t Y A9 B 7Hs R Y BEe AE Ths
goll sl Brista o, 5 HHol ek a2 Algstalnh X
@A TAA AL EWAS B7A [IIC ©A ol/ioldA, &3
(probe)Z o]-&sto] 484 7+ 0] 3 mm o4 Mol 1L, B39k
E7Fse Y U A8 THed Y AR A A
AsS Aokt Ay HEHo2RE YAe7A9] 142
it 59499, 2-309)01 At A& Corella 5(11]0] 1L
3t 8 St S o8 HEA EFor LA Y AdeS
AApEo] MEsto] Aottt

e IS AR 39 AAloA 8 T 27 LFe] oF
2-3 cm9] DREANE ot 8 = AT F4E dAFEE &=F
AlZ1AL, ©F 10 cm 9150l F744Ql o7 A& Al9gsto] 8 4
< 24 YRS 2 AR 8 2 24 998 1/2-1/3 &
£(2-3 mm) #7] F9lol| 7tz FARE FA71AL ZEE Fot
FAA o4 F&S gHokaL, o4 A £l 2-0 FiberLoop
Suture (Arthrex, Naples, FL, USA)E ©o]-&3to] A7 5=
Alstelet. s & &5] YAsh= o]4] 19 ojehZ &ol7] ¢
5l F7F4?1 2-0 FiberLoop Suture® ST QIrfjo] =1
o 5&e & F 7Fhe] AE o]4] Axt Zo] FHAFH HFig. 1A).
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U &5o] 22 AL w i IARE 15t7] Yo B AE A5t
oh A A2t daeS drjste] F4ES =E3AHT A
Z7)5lo)A 4 AR THEE BEoke 7= A 1
= 5t & HaE& W=l o4 & BHsteloH, £ 2
o 3x8 mm A 1% WYAHbio-tenodesis screw; Arthrex)&
ot ek(Fig. 1B, 10).
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Fig. 1. (A) A half or 1/3 slip of flexor carpi radialis is harvested with a thin wire and sutured by whip stitch. (B) The graft tendon is passed
to 3—4 portal through the scaphoid tunnel. (C) An 3x8 mm interference bio-tenodesis screw (Arthrex) is fixated into distal scaphoid. The
photo of image intensifier shows the process of screw fixation. (D) Dorsal lunate is exposed after skin incision is made at lunate under
guidance of C-arm. To prevent skin necrosis, subcutaneous tissue dissection should be avoided or transverse skin incision can be used.
Image intensifier guided skin incision is helpful. (E) Volar lunate is exposed through volar-central portal [11]. To prevent skin contracture,
subcutaneous dissection should be avoided. Image intensifier guided skin incision is recommended.

(B AL B ABEHA o), AT 3R (Fig. 1D). TS A5 AYTE oA BEFS ARk, S &5 A
A QA SE7] stollA =9 A%, 28 4 AYTolar PR S-S FolA FAES T EPA = E EWAS £+
central portal) 910 2 cm W& AINE 81, 4, 5 A 257 of wet griste] 2 o FE wEst Atk (Fig. 20).

2, 3 ¢4 S5 Aol = st ddEE B3 Tig. 1D). &5 AL BAoNA U &, 45 799 2 o2 21 AR
Y SF7IoINA DT FolA Ao s = FAS Iy 4 HE A5 ¥e At T YRS FRASHATHFig. 3A).
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Hol2] &S Eo|E FAGIES FootthFig. 24). €4F &  FAOE Wi5E Al¥sta A= Bestrt. ol4] Adt 5A &
HYS vHE & HyY 2o suture passers AU AHlZ 2 IEH 2-0 FiberLoop Suturek &S Attt ZE 3 ¢

7 2242 98] A2 gol 13 5FHHFig. 2B). =7 Hsheath)zt WA, A4 AAHE B4t & oF 59t
6U A5 &9 BE4S Aok, suture passers 8% = APt

<71 (SutureLasso; Arthrex)°ll 4915t 3-4 Aol 4] EojA FEFLFNEEIZ T
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suture passerg °|-&sto] GAE TR AR Wi =(Fig. 2D), & =3 AA, HE 9A7] &5 &5 24X7F B27] e &

Al GAE Z HEol 99 suture passerg o]&sto] @A4F A & T 37HE7HA] Ald5Roitt. o] LAt A8 T &

W, 2 SA AYTE wiichFig. 2F). AN €4F & s, 2 252 & § HERH 58ttt
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A3 2SI, A1 0L SE
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Fig. 2. (A) A guidewire is inserted at the center in anteroposterior view to prevent avascular necrosis and fracture. In lateral view, the
direction has to be made to correct dorsal intercalated segmental instability deformity and the position should be high enough to
avoid the cartilage damage when the bone tunnel is reamed. (B) In left photograph, a suture passer is inserted in the lunate tunnel. In
right photograph, the wrist is applied to a traction tower. The suture passer and the graft tendon are shown. (C) Another suture passer
is retrieved to the lunate dorsal incision by a tissue grasper. The black arrow is the passer in the lunate. The empty arrow is the passer
from 3—4 portal. (D) The graft tendon (asterisk) is passed into the lunate dorsal incision. (E) The graft tendon (asterisk) is passed into the
lunate bone tunnel. (F) An interference bio-tenodesis screw is fixated under arthroscope guidance. (G) Midcarpal viewing shows that the
scapholunate joint gets stabilized to European Wrist Arthroscopy Society (EWAS) grade O.

Fig. 3. (A) The wrist is released from the traction tower. The graft tendon is at the volar-central portal. (B) A hemostat is inserted through
intra-capsular route and pulls the graft tendon. (C) The graft tendon is passed to the flexor carpi radialis (FCR) around the scaphoid and
tied to the FCR by shoe lace pattern.

& A3} HF A DASH A, & A} HF A F4Y4 A & A 2F 419 sidiSa v gt ofg 9] wHsto] disf
Zh, 9 3 AW AR YA A0 Hsto] e e g2 Ro-¢9 AA(Wilcoxon signed rank test)& -85+
T AX(paired T-test)& °] 8oL, $& T T FA F44Y  th p<0.059 & BAFCRE {3t A= 7hEstot.
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B3to] E7Msol A thFig. 4). TE AZO] ufrrt 49 9F9 F
“F9Hscaphoid fossa) Tl Exsk= A7d0] 10904 H2E]
Ach(Fig. 5B). &5 HEo] sl ATt =52 2904 8= 7
AE7] BE AAES AFsIYI, 18904 AZdadZEeH
BAES AYstart. thH, F4EY QY Qs ¥ & F
At 87 FUHY RE oA ALY TE B
EWAS 254} stage & S A=A

& A AA AAF 2N 2L TE 29 g2 209
(80%), A ot AH 552 1591(60%), T4 °ls HAR= 14
A(58.3%), FALA B AARE 1591(62.5%), FddicHzr &4
PB2 2090(80%)N A EATE. HE FANA F4F ols AHAL

———— m—— g o oo S8 T A4 R4zt B e nE ol £y
ig. 4. Arthroscope shows a thin, loose, not-avulsed and irreparable o361 sp= 121 2 =20 o Lro}
dorsal scapholunate ligament in viewing from midcarpal portal. Ao, A ot A $52 104(40%)A el

il

Fig. 5. (A) Scapholunate (SL) gap (arrow) is seen in clenched fist posteroanterior (PA) view. (B) In magnetic resonance imaging (MRI), SL
gap and scaphoid subluxation are seen. The left arrow indicates SL gap. The right arrow indicates dorsal subluxation of scaphoid. (C) In
the first photo, the cartilage wear of proximal scaphoid is seen. In the second photo, scapholu nate probing in midcarpal viewing shows
EWAS stage IV instability. In the last photo, scapholunate probing is improved to European Wrist Arthroscopy Society (EWAS) stage |
after reconstruction. (D) Range of motion of flexion and extension. (E) Two years after operation, there is no SL gap in clenched fist PA
view. The arrow indicates SL gap improvement. (F) In MRI, there are no SL gap, scaphoid subluxation and subchondral edema except
triquetrum fracture after trauma. The left arrow indicates SL gap improvement. The right arrow indicates the reduction of scaphoid.
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Table 1. Comparison of clinical results

Study DASH MMWS Grip strength (%) Return to work (%%0)
Garcia-Elias et al. [4] - 65 94.7

Talwalkar et al. [5] - 80 77

Chabas et al. [6] 30 78 84.2

Kalb et al. [7] 25 80 -

Nienstedt [8] 9 85 87.5

Sousa et al. [9] 16 67 90.9

This study 9.7 93.3 100

DASH, Disabilities of Arm, Shoulder and Hand; MMWS, modified Mayo wrist core, -, no data.

Table 2. Comparision of radiological results

Study Preop SLA (°) Postop SLA (%) Last SLA (°) Difference (%) (%)
Chabas et al. [6] 61 62 8/9 (112)

Kalb et al. [7] 73 64 73 9/9 (100)
Nienstedt [8] 72 46 63 26/17 (65.4)

This study 53.8 49.6 51.2 4.2/1.67 (39.8)

Preop, preoperative; postop, postoperative; SLA, scapholunate angle.

IDifference: (A'/A?), % of retum of SLA; A' between postoperative and last SLA; A? between preoperative and postoperative SLA.
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