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Abstract

A Comparison of Laryngoplasty Using
Fiberwire and Securos Equine Suture in

Thoroughbred Race Horses

Jeeyoon Seo

Supervised by

Associate Professor Jong-pil Seo

Laryngeal hemiplegia is a respiratory disease caused by paralysis of
aryteonid cartilage. As a result, the function of adduction and abduction of
the arytenoid -cartilage is lost. The most preferred surgical method is a
combination of laryngoplasty and ventriculocordectomy. Laryngoplasty, called
tie-back, is the surgery to fix the arytenoid cartilage by abduction, and
ventriculocordectomy is the surgery to remove the ventricle and vocal cord.
Laryngoplasty is a method that binds the muscular process of the arytenoid
cartilage to the cricoid cartilage. Among the threads used, the representative

is fiberwire, which is a non—absorbable suture. However, it was reported that



there was a loss of tension at the suture site after surgery, and the need for
a replacement thread was required. Recently, the surgery by using a canine
cranial cruciate ligament repair system (CCCLRS) instead of using fiberwire,
has been developed. Laryngoplasty using CCCLRS has been shown to
maintain abduction of arytenoid -cartilage without recurrence of laryngeal
hemiplegia. Securos equine suture was commercialized as a product for using
CCCLRS in horse laryngoplasty. Therefore, we tried to compare the
recurrence, return to racing, changes in exercise capacity, and complications.
In 12 horses diagnosed with laryngeal hemiplegia, the laryngoplasty and
ventriculocordectomy were performed. The 6 of 12 hoses were operated using
fiberwire, the other 6 horses were operated using securos equine suture. After
laryngoplasty, the recurrence and grade of laryngeal hemiplegia was evaluated
with endoscopy. In the SE group, 1 horse is confirmed recurrent laryngeal
hemiplegia after surgery. On the other hand, in the FW group, 2 horses 7
days after surgery, 5 horses 14 days later, and 6 horses 3 months after
surgery all had recurrent laryngeal hemiplegia. According to the results, it is
better to use securos equine suture than to use fiberwire as a method to
prevent recurrence in laryngoplasty. This is because the effect of the tension
of the thread, and the method of maintaining the tension by compressing the
securos equine suture using a clamp, whereas in fiberwire, a surgeon’s knot
1s used. In this study, the abduction of arytenoid cartilage was better
maintained when securos equine suture than fiberwire was used In equine

laryngoplasty. In the future, more clinical studies are needed.

Keywords : Laryngeal hemiplegia, Laryngoplasty, Tie-back, Fiberwire,

Securos equine suture, Horse
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Figure 1. Fiberwire and securos equine suture, which are non-absorbable

sutures used for laryngoplasty.
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Table 1. Five grading of laryngeal hemiplegia

Grade Findings

Grade 1 Excessive abduction, that is, the affected arytenoid is close
to or at maximal abduction(axial aspect of arytenoid at
circa 80-90° to sagittal plane); hyperabducted with the
apex of the corniculate process displaced beyond the
midline, toward the normal side of the larynx

Grade 2 A high degree of arytenoid abduction (arytenoid at circa 50-
80> to the sagittal plane), i.e., less than complete
abduction

Grade 3 A moderate degree of arytenoid abduction(arytenoid at circa
450 to sagittal plane)

Grade 4 A slight degree of arytenoid abduction, that is,arytenoid is
slightly more abducted than the normal resting position

Grade 5 No detectable arytenoid abduction




Table 2. Sex, age, clinical symptoms, and initial grade of laryngeal
hemiplegia of 12 horses

No. Sex Age Initial clinical signs Grade
1 Male 3 Noise, Laryngitis 5

2 Male 3 Noise, Respiratory tolerance 3

3 Male 2 Noise, Cough, Poor racing 4

4 Male 2 Noise, Aryepiglottic entrapment 4

5 Male 3 Noise 3

6 Gelding 4 Noise 3

7 Female 2 Laryngitis, Severe noise 4

8 Male 3 Noise 3

9 Gelding 4 - 3
10 Female 3 Noise, Laryngitis, Aryepiglottic entrapment 5
11 Gelding 3 Noise 4
12 Male 4 Noise, Poor racing 4




Figure 2. Preoperative endoscopic examination diagnosed as laryngeal

hemiplegia grade 4.
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Figure 3. The surgical procedure seen through an endoscopy during
ventriculocordectomy. A: Bronchoesophangeal forceps is inserted through the
biopsy channel and the vocal fold is held. B: After inserting the laser into the
horse’s left nose, excise the vocal fold and ventricle with a laser. C: The
vocal fold and ventricle was cut by the laser and the vetriculocordectomy

operation was well completed.

_10_



A A 2 FABA 66 mgkg gentamicin sulphate (Gentamicin, Daesung
Microbiological labs)®} 25 mg/kg procaine penicillin G (PPS, Daesung
Microbiological labs), 29 %% 4| 1.1 mg/kg flunixin (Fluximine, Bayer)S F¢]
vk =71l 9utE|(FW L& 67te], SE 1§ 3vteE]))e] F+& SFuHE 4
AlstA vk 3utg](SE 145 3vkE])e XA AGEFTY (CRI sedation) W&
&8l skl
S5k 002 mg/kg detomidine (Detomidine, Provet), 0.1 mg/kg

diazepam (Diazepam, Samjin), 2.2 mg/kg ketamine (Ketamine, Yuhan)o. & =

= AgetA oA A FEs HAASSH

AAAGETYL 001 mg/kg detomidine (Detomidine, Provet)S o] &3+ XA
< AIZFE 001 mg/kg butorphanol 2} 0.01 mg/kg detomidine (Detomidine,
Provet)®] FAE FolstEs xdstqrt. nk3 <] o7t ZolxH A9 d&
Wro g FAste] Fosiglom wpH ol zlo]rt fopAW FrpA o Folsiith

wol et £E P & T ¢ AEF NS olgstel wATY
L oEES o] 3te] AmEd T

l?—
Hjzo g HaslA FHEor AAFUTt. vstx2 e A7 1 (omohyoideus
muscle)®] e]FowmFy ActuAwow  FAESAT A=A allis
forceps)E ©|&3sto] AHotHAM S o0&y & HAYE =F3AT. o E

2] E & E] (malleable retractor) = A}-8-3} o] 24 oF i A wil 3} L R

) <%= 7] (muscular  process)= E=EA7]7] 913} TR T

(cricopharyngeus muscle)¥ 7349l ¥ (thyropharyngeus muscle)S A9



bl o,

°©

=

LN

w2
= A8

=

[e)

=

(aponeurose)
5. Fiberwire

_Z#ﬂ

o]

£4+9] 4 < (dorsal

cricoarytenoid muscle)®] HZ5-o| A4 2k 10 mm

Jar
o

—~
fIfe)

A A A} (hemostat forceps) &=

e o
ool &% WY &

[e)

=

]

=4

pzs

=
=

uh

fiberwired] ¥Z& FolFTl.

il
)
oR
ok

)

M

=y

KeN
=

size 2-0

[e)

o] §35le] WAk

=

=

AFE surgeon’s knotHH
At

0.

1

W

X

A B

i

k)
R4

+++(cricopharyngeal muscle)

]

o
R

¥

SRR
o

1

&Rt

Z A
-1

sho] ojFolct.

ol % (pharyngeal muscle)® £4%

319 th(figure 4).

¢}

[¢)

]

monocryl (Ethicon, Somerville, New Jersey, USA)%

1 (simple continuous pattern) &%

°o]-&

3lo

=

—_
fi%e)

;O._

i

3 5=l

°
=

) ¥ (stent bandage)

-
X

| E

8l

_12_



Figure 4. Endoscopic appearance of the arytenoid cartilages during
laryngoplasty. Before tying the suture, check whether the mucous membrane
1s perforated and that the arytenoid cartilage is properly abduction through an

endoscopy.
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A B

Figure 5. Securos equine suture fixation method. A: After fixing both parts
of the thread by using an oval crimp clamp. B: Both sides of the thread were
held with hemostatic forceps, and both threads were pulled using a tensioning
device. C: The oval crimp clamp was compressed through a clamping device

to maintain the tension of the thread.
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Table 3. Recurrence grade of laryngeal hemiplegia confirmed through
endoscopy. 7 days, 14 days, and 3 months after laryngoplasty

using fiberwire and securos equine suture

Laryngeal hemiplegia grade

Group No. Initial Day 7 Day 14 3 months
1 5 1 2 2
2 3 4 4 4
3 4 1 2 2
FW group* 4 4 1 2 3
5 3 1 1 2
6 3 2 2 3
Mean=SD 3.67+0.82 1.67+1.21 2.17£0.98 2.67%0.82
7 4 1 1 Removess*
8 3 1 1 1
9 3 1 1 1
SE group** 10 5 1 1 1
11 4 2 3 3
12 4 1 1 1

MeanxSD 3.83x0.75 1.17+0.41 1.33%£0.82 1.40%0.89

* FW group, fiberwire group; ** SE group, securos equine suture group.
#x% ]t 1S removed through reoperation at 3 months as complications.
There were no significant difference between groups.
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Table 4. Percentage of recurrences of grade 3 or higher

Group Day 7 Day 14 3 months
FW group#* 17 % 17 % 50 %
SE group** 0 17 % 20 %

* FW group, fiberwire group; ** SE group, securos equine suture group.

_2‘]_



Table 5. Return and the time to return to the race after surgery

Group No. Return to race Time to return
1 Return 114
2 Return 100
3 Return 94
FW group* 4 Return 189
5 Return 159
6 Return 177
Mean 100 % 138.8
7 Euthanasia (Acute colic)
8 Euthanasia (Sesamoid bone fracture)
9 Retire (Decreased exercise capacity)
SE group#** 10 Return 219
11 Return 262
12 Return 93
Mean 50 % 191.3

* FW group, fiberwire group; ** SE group, securos equine suture group.
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Table 6. Average speed index before and after surgery

Average Speed Index

Group No. Preoperation Postoperation Increase/Decrease
1 104.8 94.5 Decrease
2 94.6 94.3 Decrease
3 87.0 98.6 Increase
FW group* 4 - 82 -
5 75.5 91.8 Increase
6 - 101.8 -
Mean Rate of Increase 50 %
7 Euthanasia (Acute colic)
8 Euthanasia (Sesamoid bone fracture)
9 Retire (Decreased exercise capacity)
SE group#** 10 92.6 86.5 Decrease
11 92.0 90.4 Decrease
12 89.1 82.7 Decrease
Mean Rate of Increase 0 %

* FW group, fiberwire group; ** SE group, securos equine suture group.

_23_



Table 7. Complications after laryngoplasty

Group No. Complications

1
2 Dysphagia, Food reflux

FW group* i Guttural pouch exudates, Nasal foam, Laryngitis
5} Nasal exudates
6
7 Tracheal and guttural pouch exudate, Interstitial and bronchial pneumonia
8
9 Endotracheal exudate

SE group**
10
11
12 Endotracheal exudates, Aspiration pneumonia

* FW group, fiberwire group; ** SE group, securos equine suture group.
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Figure 6. Complications after laryngoplasty. A, B: Endoscopy confirmed the
appearance of exudate in the laryngophanlanx. C: Exudate in the trachea due
to bronchial pneumonia. D: Aryepiglottic fold polyp after bilateral

ventriculocordectomy.
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