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Unlnetadeiviniu 26.90+3.43 uu. lnemanefvnamiueniedeuasdmidoauunnngiuvenszgn
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Tasvunnvesnszgnazaestwesaulnelagiadsidnnitdnswsemea wazidlofiansananumsnzause
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Seway 5.90 (1/17) anjvunm 3.75 4y, Soear 52.90 (9/17) anjuun 3.50 Uy, Seea 64.70 (11/17)
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Radiographic measurement of the coracoid process and its suitability for the

Latarjet procedure in patients of Thai ethnicity

Nantaphon Chuvetsereporn (M.D.)!, Natthaphon Surachtnanan (M.D.)"
Watanya Jaidee (M.D.)* and Chonlapas Tungbutrawong (M.D.)’

' Department of Orthopedics, Faculty of Medicine, Burapha University, Chonburi, Thailand
? Department of Radiology and Nuclear Medicine, Faculty of Medicine, Burapha University,
Chonburi, Thailand

* Department of Orthopedics, Chaiyaphum hospital, Chaiyaphum, Thailand

Abstract

Context: The Latarjet procedure is a technique that affixes a coracoid graft with the glenoid.
The procedure is recommended for patients with shoulder instability and glenoid bone loss.
The size of the coracoid graft influences the success rate of the procedure.

Objective: To measure the coracoid size from a CT scan, to compare the coracoid size based
on the patient’s ethnicity and to evaluate the patient’s suitability for the Latarjet procedure
(i.e., according to safe zone parameters).

Methods: This retrospective study included participants aged 18 years and above, who’ve
had CT scans of their shoulders at Burapha University Hospital between 1% January 2013 to
31" January 2023. The CT scans allowed the length and width of the coracoid to be analyzed.
The coracoid length was measured on an axial oblique plane which was truly parallel to the
coracoid process, as determined with 3D MPR. We used descriptive statistics in terms of average
and frequency to present the result of the study.

Results: There were 35 shoulders included in this study — 18 males and 17 females. The average
height of the female participants was 155.76+6.03 cm; male participants was 170.11+8.66 cm.
The average coracoid length was 26.90+3.43 mm - with males at 28.86+3.05 mm and females
at 24.84 + 2.52 mm. The width of the coracoid at the front and back were 9.34+1.66 and
11.83+2.36 mm, respectively. When divided by sex, the male coracoid size was bigger. The
average upfront dimension in males was 10.36+1.31 mm, and in females was 8.26+1.26 mm.
The back dimension in males was 13.03+1.91 mm, and 10.55+2.14 mm in females. Compared
with other ethnicities, our results revealed an overall smaller size of the coracoid process. The
distance from the insertion of the CC ligament to the distal tip (known as the “safe distance”
for the Latarjet procedure — between the implant used and the coracoid osteotomy point)

should be at least equal to the diameter of the implant. The safe distance for the Latarjet
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procedure achieved in females was 5.90% of the participants (1/17) for a 4.50 mm-sized screw,
52.90% (9/17) for a 3.50 mm-sized screw, 64.70% (11/17) for a 3.75 mm-sized screw, and 88%
(15/17) for a 2.80 mm-sized button. In males, the safe zone was achieved in 44.40% (8/18) of
patients for a 4.50 mm-sized screws, 88.90% (16/18) for a 3.50 mm-sized screw, 94.40% for a
3.75 mm-seized screws, and 100% (18/18) for a 2.80 mm-sized button.

Conclusions: Coracoid sizes in the Thai population are smaller compared to other ethinicities,
especially in females of short stature. The prospective surgeon should be aware when performing

the Lartajet procedure on this kind of patient.

Keywords: Coracoid process, Latarjet procedure, Coracoid anatomy, Thai population,

Congruence arch procedure
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UYY

W

U (AU)
818 mean (SD); @)

AIUE Mean (SD); (Louiiaims)

18
40.67 (19.71)
170.11 (8.66)

17
56.82 (19.54)
155.76 (6.03)

nULA: SD = Standard deviation
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%18 LGN Aiady
A1817 (SD) (a1.) 28.86 (3.05) 24.84 (2.52) 26.9 (3.43)
AUNINSAUNLN (SD) (3131.) 10.36 (1.31) 8.26 (1.26) 9.34 (1.66)
ANNTINAIUNA] (SD) (3131.) 13.03 (1.91) 10.55 (2.14) 11.83 (2.36)

WUELUA: SD = Standard deviation
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o = a | . | |
M1519% 3 N1siUTeUTiBuvLIAYBINIEANILIREUT (coracoid process) Tunguuszimesing 9

Coracoid Coracoid Coracoid Coracoid Coracoid
Authors Sex length Tip width  Tip height Base width Base height
(SD) mm.  (SD) mm.  (SD) mm.  (SD) mm.  (SD) mm.
Chuvetsereporn et al Males
) 26.90 (3.43)  9.34 (1.66) 11.83 (2.36)
(2024)* Thailand Females
Lo et al (2004)” USA Pooled 22.7 15.9 10.4
Rios et at (2007)** USA Pooled  45.20 (4.10) 24.90 (2.40) 11.90 (1.80)
Males  46.30 (3.30) 25.40 (2.00) 12.20 (1.70)
Fermales 40.70 (4.30) 23.00 (2.80) 10.50 (1.60)
Salzmann et al (2008)” Males  46.00 (1.90) 16.70 (2.90) 15.40 (1.30)
Germany Females 42.00 (1.40) 13.00 (1.70) 13.60 (1.70)
Dolan et al (2011 USA  Pooled 45.60 (4.20) 18.30 (1.80) 11.50 + 0.90
Armitage et al (2011)”' Pooled
Canada 15.00 10.50
Coale et al (2012) USA Pooled  45.00 (3.80) 27.90 (2.5)
Males  45.70 (3.70)
Females 41.50 (2.30)

nuewme: *Aon1sAnwluuseinsive, SD = Standard deviation

M131991 4 YWIRrRINTEANRLUTluALBUGY T ezl

Measurements Indian (n = 24) Chinese (n = 14) Myanmarese (n = 14)
Length of coracoid process (mm.) 43.32 + 1.54 42.47 + 1.02 39.19 + 1.38
Tip thickness of coracoid process (mm.) 11.47 + 0.62 9.08 + 0.58 8.58 + 1.03
Tip width of coracoid process (mm.) 13.63 + 1.09 13.17 + 0.51 13.02 + 1.32
Base height of coracoid process (mm.) 15.94 + 1.33 15.26 + 1.18 14.79 + 0.88
Base width of coracoid process (mm.) 25.48 + 1.49 2390 £ 0.76 2282 +0.78
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23.70 + 4.80 1. (e 14.40-33.30 1131 ® ilorfnan

a = Y] A = & !
L‘UiEJ‘UL‘WEJ‘Uﬂ‘UV’n']ﬂJEJTJV]ImUﬂ']iﬁﬂU']u"USWU'JW

LI0EUT WU FIUINANUYTT 37.94+4.30 L.
waglud 2020 AnrsAnwlulszeinsvidu’
Wun1s¥aan CT SCAN iethluuszifiunig
WG CC reconstruction WU31 JAIUNIN

14.8+2.54 131 HANULANANAURELANTDE 21NNTTITAIWAU



38

A o A Y}
uﬁWWL'JGUa'ﬁ U 11 auun 2 N3INHIAN — SUIIAL

2567

Tanunnaeiu @rununinsladaiuisadiun
wWisueuiuls Wesandunisinauazsiunus
| = 2 o 1 A ¥
wa aziiula I ndanlnd ansveansegn
92908U1 Y30NADYATANTINTLHNNIIATUE
LUAVNINTAA LazaIU1ITANBLALANNITHAN
YUEHIRA Laterjet procedure ladne Tngtaniy
P v caa | = = a Y]
Weldaunsalifivunlvg wasiilailSeuiiieuiu
a a a =l 1 = @ 1
PUIATUALAL DUy Wl lazNLawy ANU
PIAVDINTERNIZIRsUIluALIneTivwInENIn
INAITANBIAUNUIZAUVOILATDILD
RON1IWIGR Latarjet procedure Tulssimansaaa
wud Tugunsaivia 4 ila louA 1) dmsu 4.50 ua,
angsiu (Synthes) i safe distance Youay 56
2) dwsu 3.75 wy. angnadt (Arthex) 3 safe
distance Saway 85 3) dWTU 3.50 Wil ANFNAN
(Mitex) & safe distance Soway 87 uag 4) dmsu
nsrauNldEnnsanseanuuIn 2.80 Uy, (Smith &
Nephew) §i safe distance $98ay 98.14 Uona Nt
ganudn HgUnnisainisiinnisinues coracoid
graft Soway 1.519 WouNa1suIn1sAnenin
Tudsgvinsinedd nuirlunareiisovazveg
safe distance lisnaiuLazNTaNADNITHIAA
Latarjet procedure weilunguinavdenilonia
= 1 o d‘ .
Hdgulun1sunsiniilesann safe distance U949
n1sldaunsaldanisAaudein Famasldgunsal
& o d' o [ %
umdnigaieriiniseidn ulsemalneds
Lifinszauinniansean vun 2.80 uy. ai safe
distance Mﬂﬁqm)
1518914N15LAANTTITNYBITUNTEAN
908Ul UTENINNNITHIAR Latarjet Sovay
0.30-2.30%% Fsluaulnedsluiistesiuiniinge
Lifinnsvinvensegnazseeunlumsuidn uiain
N15IAVUINAIUNINNVBINTEANILIBYUT WU
Tulvefivuernuniiansegnazsesynanninly
AR FaunaeiigURnisalves graft fracture

wnnifegas 2.30 AMANISIAANTSANYDINTEAN
szsagundllanatvannglsznauiu lnganiy
mslvansluvarndauuuiuly flheengunnuas
Msausianszgniiinniuly” ieandasninie
nsinvestunszgnazsestlun1sinda Latarjet
procedure lupulng awnsavilaloe 1) [4ieaes
ilumsluangliuiu 2) Waunsalfanssiiduunn
wanzaufuTunTEan way 3) lgiiTunszandae
segvaTvnyaL® uenniiumssouedoale
d1sedlunisindinane laglud 2019 #amdsse
Awnde” lalaueisnidnlaenisldatouwaziden
Bardanszgnifleudtiomnisinuesiunszen

uifeadsdidodidn Ae n1sta
TUIRIDINTEgnaIrInsy Tuyuiigndesiy
dosldnisdnnmilinuizauvosaisaudnelse
poufiumes vilvildanunsaianiuaavesnsegn
3zapgu1smngla w1 3delanenenudn
ANEIVBINTEYNALIBEUITINAY Ui NN
finpaninndnesdnoufinnestu lumnyan
fensin uagmsAnufanunsavinsinamain
$rersslvyldasinlv Idtoyafiusudiuniy

NSAATUIAIULNAUILHUABNITHGA
Tneld safe distance Huiduifissuuamaiio
Usznauns Anduladengunsalilunisiioul
nsgntnuazsedaseisdrmirlunisagsininga
lailadudarivunvseternulunisendna Latarjet
uringslanazifuitomeud dslutlaguudalid
Formuaiiuuey

Tusuian asdinisAnuwiioTavunad
MuviisBsangaingniennsdlngjiiionuusiug
fatu nMsussdiumstanamansmaninisluang
usailafigslitunszgniin mamdnaninde
nsinvasdunzgnazsestluntssnda Latarjet
Tupulneuagn1sunsndeurie o wieusuidiy
PR R bR TR IR,



39

Bu J Med Vol.11 No.2 July — December 2024

GELY

Msindn Latarjet Wun1swisinfiungvane
Tunsdnwaulddelnaliiuns luaulngyuin
Y8INTEYNILIDHUIABUTINEN da1u190dHa
vugiinla laglanivgunsaldansensean
Tutlagtufiazthanlfluauldinands Famsdam
gUnsaivauny adansHAnduLazinousa
Tindou mniAndamszninensiidaneld

Refferences

1. Bankart AB. The pathology and treatment
of recurrent dislocation of the shoulder-
joint. BJS. 1938; 26: 23-9.

2. Mazzocca AD, Brown FM, Carreira DS,
Hayden J, Romeo AA. Arthroscopic anterior
shoulder stabilization of collision and
contact athletes. AJSM. 2005; 33: 52-60.

3. Robinson CM, Jenkins PJ, White TO, Ker A,
Will E. Primary arthroscopic stabilization
for a first-time anterior dislocation of the
shoulder: a randomized, double-blind trial.
JBJS. 2008; 90: 708-21.

4. Sugaya H, Moriishi J, Kanisawa [, Tsuchiya
A. Arthroscopic osseous Bankart repair
for chronic recurrent traumatic anterior
glenohumeral instability: surgical
technique. JBJS. 2006; 88: 159-69.

5. Latarjet M. Treatment of recurrent
dislocation of the shoulder. Lyon
chirurgical. 1954; 49: 994-7.

6. Eden R. Zur Operation der habituellen
Schulterluxation unter Mitteilung eines
neuen verfahrens bei Abrifl am inneren
Pfannenrande. Deutsche Zeitschrift fur
Chirurgie. 2008; 144: 269-80.

7.

10.

11.

12.

13.

14.

Hybbinette SR. De la transplantation
d’un fragment osseux pour remédier
aux luxations récidivantes de "épaule:
Constatations et résultats opératoires. Acta
Chir Scand. 1932; 71: 26.

Edwards TB, Walch G. The Latarjet
procedure for recurrent anterior shoulder
instability: rationale and technique. Oper
Tech Sports Med. 2002; 10: 25-32.
Lafosse L, Lejeune E, Bouchard A, Kakuda
C, Gobezie R, Kochhar T. The arthroscopic
Latarjet procedure for the treatment of
anterior shoulder instability. Arthroscopy:
AANA. 2007; 23: 1242-el.

Mizuno N, Denard PJ, Raiss P, Melis B,
Walch G. Long-term results of the Latarjet
procedure for anterior instability of the
shoulder. JSES. 2014; 23: 1691-9.

Musa, R. A. The congruent arc latarjet
procedure - Its functional outcomes in
recurrent anterior shoulder dislocation
with critical glenoid bone loss. Orthop-
Trauma Rehabil. 2022; 30: 1-6.

Gupta A, Delaney R, Petkin K, Lafosse L.
Complications of the Latarjet procedure.
Cur Review Musculoskelet Medi. 2015; 8:
59-66.

Phonphok P, Kulkamthorn N. Assessment
of approximate glenoid size in Thai people.
JMAT. 2014; 97: S14-8.

Boutsiadis A, Bampis I, Swan J, Barth J. Best
implant choice for coracoid graft fixation
during the Latarjet procedure depends on
patients’ morphometric considerations.
JEO. 2020; 7: 1-8.



40

A o A Y}
uﬁWWL'JGUa'ﬁ U 11 auun 2 N3INHIAN — SUIIAL

2567

15.

16.

17.

18.

19.

20.

21.

Imma I, Nizlan NM, Ezamin AR, Yusoff S,
Shukur MH. Coracoid process morphology
using 3D-CT imaging in a Malaysian
population. MOJ. 2017; 11: 30.

Fathi M, Cheah PS, Ahmad U, Nasir MN,
San AA, Abdul Rahim E, Hussin P, Mahmud
R, Othman F. Anatomic variation in
morphometry of human coracoid process
among Asian population. BioMed Res Int.
2017; 2017: 6307019.

Jen CL, Toon DH, Tan CH. Radiological
study of the Asian coracoid process and
clavicle: implications for coracoclavicular
lisament reconstruction. Chin Traumatol.
2020; 23: 56-9.

Limskul D, Apinun J, Huanmanop T,
Kuptniratsaikul S. Anatomy of the coracoid
process in Thais: cadaveric study and
clinical implications. Transl Res Anat. 2022;
26: 100168.

Walch G, Agostini JY, Levigne C, Nové-
Josserand L. Recurrent anterior and
multidirectional instability of the shoulder.
RCO. 1995; 81: 682-90.

Domos P, Walch G.
Contraindications and complications of the
Latarjet procedure. BESS. 2018; 10: 15-24.
Kordasiewicz B, Matachowski K, Kicinski M,
Chaberek S, Boszczyk A, Marczak D, et al.

Intraoperative graft-related complications

Lunini E,

are a risk factor for recurrence in
arthroscopic Latarjet stabilisation. KSSTA.
2019; 27: 3230-9.

22.

23.

24,

25.

26.

27.

Kongmalai P, Levine WN. Double-row
fixation of the transferred coracoid process:
a rescue technique for intraoperative
coracoid fracture during the Latarjet
procedure. JSES. 2019; 28: e226-31.

Lo IKY, Burkhart SS, Parten PM. Surgery
about the coracoid: neurovascular
structures at risk. Arthaosc. 2004; 20: 591-5.
Rios CG, Arciero RA, Mazzocca AD. Anatomy
of the clavicle and coracoid process for
reconstruction of the coracoclavicular
licaments. Am J Sports Med. 2007; 35:
811-7.

Salzmann GM, Paul J, Sandmann GH,
Imhoff AB, Schottle PB. The coracoidal
insertion of the coracoclavicular ligaments:
an anatomic study. Am J Sports Med. 2008;
38: 1179-87.

Dolan CM, Hariri S, Hart ND, McAdams TR.
An anatomic study of the coracoid process
as it relates to bone transfer procedures.
J Shoulder Elbow Surg. 2011; 20: 497-501.
Armitage MS, Elkinson I, Giles JW, Athwal
GS. An anatomic, computed tomographic
assessment of the coracoid process with
special reference to the congruent arc
Latarjet procedure. Arthrosc. 2011; 27:
1485-9.



