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Figure 1.1 Collapse of the left arytenoid during
exercise (Grade C).

laryngeal function: grade A, full abduction; grade B,
incomplete abduction; grade C, severe collapse of
arytenoid and vocal fold.

Figure 2.2 Exercising_videoendoscopic appearance
of the larynx of a horse with exercising laryngeal

grade B. Note the concurrent collapse of the left
vocal fold.

Figure 2.3 Exercising videoendoscopic appearance
of the larynx of a horse with exercising laryngeal

grade C. Note the severe collapse of the arytenoid
and vocal fold.

Figure 2.4 Exercising videoendoscopic appearance
of the larynx of a horse with bilateral laryngeal
collapse induced by rein tension.

Chapter 3

Figure 3.1 Composite ultrasound images of the left
'yTaar-old Standardbred filly presenting for poor
performance. The CAIL muscles are depicted with
white arrows. In (a),_the left CAL muscle is observed
to have increased echogenicity relative to the
extrinsic laryngeal muscles in the near field and
normal right CAL is observed to have hy_ﬁdechoic
appearance, and is isoechoic to the extrinsic



the presence of neurogenic atrophy in the left CAL
muscle and support a diagnosis of recurrent
laryngeal neuropathy. In both images, the thyroid and
arytenoid cartilages are seen on either side of the
CAL muscle as hypoechoic linear structures with
slightly echoic margins.

Chapter 4

Figure 4.1 A 120-watt diode laser used for contact
and noncontact ventriculocordectomy.

Figure 4.2 Instruments used for eversion of the
laryngeal ventricle. These include bronchoesophageal

grasping forceps and a transnasal/oral roaring burr.

Figure 4.3 Incision of the vocal cord 2-3-mm ventral
to the vocal process of the arytenoid cartilage.

Figure 4.4 (a) An endoscopic photograph of a
Quarter Horse,_gelding with ventral cicatrix
formation post bilateral laser ventriculocordectomy.
cicatrix as seen via laryggotozly. Rostral is to the left
and caudal is to the right.

Figure 4.5 Endoscopic photograph of excessive
hemorrhage obscuring_visualization of the remaining
portions of the vocal cord and laryngeal ventricle.

Figure 4.6 Excessive smoke accumulation associated
with intraoral laser ventriculocordectomy.

Figure 4.7 Contact photoablation of the vocal cord

with bronchoesophageal grasping_forceps.



Figure 4.9 Intraoperative endoscopic photograph of
eversion of the laryngeal ventricle using an intraoral
roaring_burr.

Figure 4.10 Endoscopic photograph of a healed left-
sided laser ventriculocordectomy.

Chapter 5

Figure 5.1 Horse in right lateral recumbency with
dotted line demonstrating the slight tipped down
position of the nose to provide better access to the
lateral side of the larynx.

Figure 5.2 A cadaver specimen demonstrating_the
muscular process exposed caudal to the

demonstrates the eventual position of the sutures.

Figure 5.3 Intraoperative endoscopic view of the
larynx while creating_abduction. The nasotracheal
tube is 20-mm inner diameter.

Figure 5.4 Gross dissection of an equine larynx
depicting tensioning_of the Fiberwire suture with the
Securos tension device. The tension device is
tightened against Carmalt hemostats clamped to the
Securos suture.

Figure 5.5 Gross postmortem photograph depicting
tightening of the Securos suture with the tension
device. Note the presence of a single crimp and the
Carmalts securing_the suture against the tension
device. Finally note that once the Securos suture has
been tightened the Fiberwire suture loosens.

Figure 5.6 Gross postmortem photograph depicting
the crimping_of the clamp with the Securos crimping
device.



Figure 5.7 Endoscopic view of the larynx the

Chapter 6

Figure 6.1 Arytenoid cartilage dissected of all soft
tissue demonstrating_the arcuate crest (line)
extending_from the muscular process (star)_towards
corniculate process.

Figure 6.2 Cricoid cartilages of Thoroughbred horse
larynges dissected of all soft tissues. Up is cranial
and down is caudal in each image, when viewing_the
cricoid from a dorsal aspect. The bottom edge of each
image demonstrates the marked variability of the
caudal aspect of the cricoid.

Figure 6.3 Graph of distraction (mm)_during cyclical
mechanical testing of cricoid cartilages tested using_a
single strand of Ethibond or a novel alternate

amount of distraction of the Ethibond constructs.
Chapter 7

Figure 7.1 Gross postmortem photograph depicting
isolation of the tendon of insertion of the
cricoarytenoideus dorsalis muscle on the muscular
process of the arytenoid cartilage.

Figure 7.2 Gross postmortem photograph depicting
the arytenoid facet and cricoid facet of the
cricoarytenoid joint. All soft tissue has been removed
for illustrative purposes only.

Figure 7.3 Intraoperative preparation of the
articulating arm of the CO, laser for cricoarytenoid

joint ablation. Note that specialized eyewear and
endoscope have been used for intraoperative
evaluation of arytenoid position.



Figure 7.4 Intraoperative photograph depicting the
Richardson retractor is being_used to pull the larynx
toward the surgeon by traction on the thyroid
cartilage. A Poole suction tip is used to remove blood
and smoke associated with the procedure and Senn
retractors are used for retraction of the muscular

caudally.

Figure 7.5 Intraoperative photograph of the cricoid
facet following CO, laser debridement of the articular
cartilage.

Figure 7.6 Endoscopic photograph of a horse 1 day
following_CO, laser ablation of the cricoarytenoid

Chapter 9

Figure 9.1 A gross postmortem specimen of
cartilage failure following_an incisional infection
secondary to inadvertent penetration of the laryngeal
lumen during prosthetic laryngoplasty.

identified following the removal of the hair from the
left aspect of the larynx.

Figure 9.3 Endoscopic photograph of a horse with a
failed right-sided prosthetic laryngoplasty. Note the
fibrosis associated with right laser
ventriculocordectomy site.

Figure 9.4 Intraoperative photograph of prosthetic
suture material removal following a failed prosthetic



laryngoplasty. The hemostat in the photograph is
grasping_the knots of the suture material.

Figure 9.5 (a) Intraoperative photograph of right
arytenoid abduction following repeat laryngoplasty.
(b)_Endoscopic photograph 1 day following right
iays follow_ing; _right ?ei)eat laryngoplasty. Note
complete loss of abduction. This horse was

the left arytenoid cartilage.

Figure 10.2 Feed material at the nares in a horse
with clinical signs of dysphagia post prosthetic

Figure 10.3 Endoscopic photograph of horse with
aspiration of feed material following_prosthetic

Figure 10.4 Intraoperative photograph depicting
removal of prosthetic suture material in a horse with
postoperative dysphagia. No effort is made to
transect adhesions associated with the prosthetic
suture material.

following_prosthetic suture removal in a horse
experiencing_postoperative dysphagia. Also note the
minimal loss of abduction. This also had laser
ablation of the cricoarytenoid joint performed at the

Chapter 13



Figure 13.1 Dorsal plane short tau inversion
recovery turbo spin echo magnetic resonance image
at the level of the cricothyroid articulation. The left
side of the horse is to the right side of the image. The
asterisk (*)_indicates the normal left cricoid articular
process and the white arrowhead indicates the
normal caudal cornu of the left thyroid cartilage
which forms the normal left cricothyroid articulation.
The right side of the thyroid and cricoid cartilages do
not articulate. The caudal cornu of the right thyroid
cartilage lamina and the right cricoid articular
process are absent. There is an abnormal gap
between the cricoid and thyroid cartilages on the
right. TC, thyroid cartilage; AC, arytenoid cartilage;,
CC,_cricoid cartilage. Reprinted from Garrett et al.

normal larynx at the mid portion of the arytenoid
cartilage. Cranial is to the left of the image. The
cricoarytenoideus lateralis muscle is positioned in its
normal location deep to the thyroid cartilage. The
caudal cornu of the thyroid cartilage (*)_is imaged
close to its articulation with the cricoid cartilage. (b)
Longitudinal image of the right side of the larynx of a
horse with fourth branchial arch disorder at the
midportion of the arytenoid cartilage. Cranial is to
the left of the image. The cricoarytenoideus lateralis
muscle is positioned between the thyroid cartilage
and the cricoid cartilage in an abnormal space
(between arrows). The caudal aspect of the thyroid

AC, arytenoid cartilage; CC, _cricoid cartilage.



Reprinted from Garrett et al. (2009)_with permission
from Wiley-Blackwell.

echo magnetic resonance image at the level of the
arytenoid cartilages. The left side of the horse is to
the right side of the image. The lamina of the right
side of the thyroid cartilage extends dorsal to the

arrow). The left side of the larynx is normal with the
muscular process of the arytenoid extending_dorsal to
the thyroid lamina (black arrow). TC, thyroid
cartilage; AC,_arytenoid cartilage. Reprinted from
Garrett et al. (2009)_with permission from Wiley

Blackwell.

Figure 13.4 (a)_Transverse proton density turbo spin
echo magnetic resonance image of a normal larynx at
the level of the cricoid cartilage. The left side of the

horse is to the right side of the image. (b) Transverse

image of a horse with fourth branchial arch disorder
at the level of the cricoid cartilage. The left side of
the horse is to the right side of the image. Note the
widening and rotation to the right of the spine of the
cricoid cartilage and subsequent abnormal
positioning_of the left and right cricoarytenoideus
dorsalis muscles. The left cricopharyngeus muscle is
present while the right cricopharyngeus muscle and
cricoid articular process are absent. CAD,
cricoarytenoideus dorsalis muscle; CP,
cricopharyngeus muscle; CC, cricoid cartilage.

from Wiley Blackwell.

Figure 13.5 Resting upper airway examination of a
horse with fourth branchial arch abnormality. Note



the rostrally displaced position of the
palatopharyngeal arch (black arrowheads).

Figure 13.6 Lateral-lateral radiograph of the
fourth branchial arch abnormality. Rostral is to the
left of the image. The rostrally displaced
palatopharyngeal arch can be seen as a teardrop-

Chapter 17

Figure 17.1 Resting videoendoscopic image of the
pharynx of a horse with dorsal displacement of the
soft palate.

Figure 17.2 Resting videoendoscopic image of the
pharynx during nasal occlusion. Note the “flaccid”

instability.
Figure 17.3 Dorsal displacement of the soft palate.

caudal free edge.

Figure 17.4 Exercising images of spontaneous

(b-d)_progressive upper airway obstruction of the soft
palate during_expiration.

Figure 17.5 (a,_b) Progressive billowing of the soft
palate dorsally.

Figure 17.6 (a-d)_Axial deviation of the aryepiglottic
immediately prior to dorsal displacement of the soft
palate.

Figure 17.7 Exercising_videoendoscopic images of




loss of the normal subepiglottic position of the soft
palate.

Figure 17.8 Concurrent epiglottic entrapment and
persistent dorsal displacement of the soft palate.
Entrapping aryepiglottic tissue (white arrow)_is
ventral to the soft palate (black arrow).

Chapter 18

Figure 18.1 Composite ultrasound images of the

windows of the throat region of a 4-year-old
Standardbred gelding presenting with and upper

direction, and demonstrates the characteristic slope
of the base of the basihyoid bone, such that the depth
of the basihyoid bone is different cranially (Cr)_than

caudally (Cd). For this reason, to ensure
standardization of findings,_it is recommended to
assess basihyoid depth at the cranial aspect of the

basihyoid bone,_as the lingual process is merged with

Chapter 19

Figure 19.1 Ventral midline incision centered over
the caudal aspect of the cricoid cartilage. The
hemostat marks the cricoid cartilage. Rostral is
toward the left and caudal is toward the right of the
photograph.



Figure 19.2 Gross postmortem photograph depicting
isolation of the left sternothyroideus muscle. Note
insertion of the sternothyroideus on the thyroid
cartilage. Rostral is toward the left and caudal is
toward the right of the photograph.

Figure 19.3 Gross postmortem photograph depicting
clamping of the tendon of insertion of the
sternothyroideus muscle and the muscle belly.

Figure 19.4 Gross postmortem photograph depicting
transection of the tendon of insertion of the
sternothyroideus muscle with Metzenbaum scissors.

Figure 19.5 Gross postmortem photograph depicting
ﬁgamgnt. Gelpi retractors are being used to open the
cricothyroid space. Rostral is toward the left and
caudal is toward the right.

Figure 19.6 Gross postmortem photograph depicting
exposure of the caudal aspect of the soft palate. The
been removed. Note the characteristic V shape of the
soft palate.

Figure 19.7 Gross postmortem photograph depicting
grasping_of the soft palate on the midline with
straight sponge forceps and the incision of the soft
palate on the left side with curved scissors.

Figure 19.8 Gross postmortem photograph depicting
the two “tags” left behind following_excision of the

Figure 19.9 Gross postmortem photograph depicting
the excision of one of the soft palate “tags.” The tag
is grasped with an Allis tissue forceps and is excised
with scissors.




Figure 19.10 Gross postmortem photograph
depicting_ completion of the staphylectomy procedure.
Rostral is at the bottom of the photograph and caudal
is toward the top of the photograph.

Chapter 20

Figure 20.1 Intraoperative image showing the
ventral aspect of the throatlatch area after skin
incision and separation of the sternohyoideus muscle.

Figure 20.2 Intraoperative image showing_the
placement of the sutures into the thyroid cartilage
ventral to the ST tendon. Four bites are placed to
divide the forces between suture and cartilage and
thus minimizing the likelihood of suture pull through.

Figure 20.3 Schematic representation of suture
Ventral view: note that the dorsal suture is placed
ipsilateral while the ventral suture crosses to the
contralateral side. (b) Lateral view: note that both
sutures are placed dorsal to the basihyoid bone to
enhance the dorsal mobilization of the larynx.

Figure 20.4 Two-year-old Standardbred racehorse 1
day postoperatively. Note deviation of the epiglottis
to the left associated with suture pull through from
the right thyroid cartilage.

Figure 20.5 Radiograph of a 6-year-old

metal implants to reinforce the thyroid cartilage
based on Rossignol's technique.

Chapter 21



Figure 21.1 Endoscopic photograph depicting
retraction of the esophagus with bronchoesophageal

grasping forceps.

Figure 21.2 Intraoperative endoscopic photograph
of diode laser palatoplasty under general anesthesia

prior to laryngeal tie-forward.

Figure 21.3 Standing_endoscopic photograph 7 days

forward.

Figure 21.4 Standing_endoscopic photograph of
complete healing of the soft palate post diode laser
palatoplasty. Note areas of fibrosis and contracture of
the caudal free edge of the soft palate.

Figure 21.5 Standing_endoscopic photograph 45

tissue mass on right aspect of the caudal soft palate.
Chapter 22

Figure 22.1 Standing_endoscopic photograph of a
Standardbred racehorse with ulceration of the caudal
free edge of the soft palate in a horse with DDSP.

Figure 22.2 Endoscopic photograph of a
Standardbred racehorse with DDSP during_high-
speed treadmill exercise.

Figure 22.3 Endoscopic photograph of diode laser
palatoplasty of an ulcer on the caudal free margin of
the soft palate in a racehorse with DDSP.

Chapter 23

Figure 23.1 Intraoperative images of a failed tie-
forward. A Crile hemostat is placed under the left ST
muscle that has healed to the cricoid cartilage, re-
establishing_a caudal force on the larynx.



Figure 23.2 Radiograph of a horse with failed tie-
forward. Note the ossification at the base of the

thyroid cartilage (¥)_is caudal to the thyrohyoid bone.

Figure 23.3 Ultrasound image obtained with an 8.5-
MHz semiconvex probe showing a loose tie forward
suture upon head extension in a 3-year-old
Thoroughbred filly.

Figure 23.4 Ultrasonographic image obtained with
an 8.5-mHz semiconvex probe showing_a suture in
the cricoid cartilage after laryngeal tie-forward in a
3-year-old Thoroughbred filly.

Chapter 24

Figure 24.1 Horse with enlarged lymph node in the
floor of the medial compartment of the guttural
pouch near the pharyngeal branch of the vagus
(white arrows).

Figure 24.2 Fungal lesions over internal carotid

XII.

Figure 24.3 Horse with persistent DDSP; notice that
the soft palate is flat with no evidence of an epiglottic

seen in horses with intermittent displacement as well.

Figure 24.4 Horse with persistent displacement and
an epiglottic bulge (white arrows)_on its oral surface

deformed.

Figure 24.5 Horse with persistent displacement of
the soft palate during_a swallow after a laryngeal tie-
forward. Note the epiglottic bulge underneath the
soft palate.




Figure 24.6 Horse with persistent DDSP after
laryngeal tie-forward. The horse is being prepared for
a laser staphylectomy. Note the three “dots” placed
on the soft palate prior to resection with the diode
laser. These “dots” serve as a guide for the soft palate
resection. The bronchoesophageal grasping_forceps
are in the upper left of the photograph and the diode
laser fiber is contacting_the soft palate.

Chapter 25

Figure 25.1 A vertical cut through the caudal part of
the septum directly below the trephine places the
septal stump where swelling_from edema, granulation
tissue, and fibrosis (broken line) could occlude the
nasal passage by impinging on the adjacent conchae
(a)._If the caudal cut is directed as far caudally as

septal stump (broken line) will be in a wide part of
the nasal passage and will not impinge on adjacent
structures.

Figure 25.2 Resin cast of the left nasal passage of a
horse between the septum and the bony components
of the nasal passages showing_the septal surface.
Note that the caudal part of the floor of the nasal

white line).

Figure 25.3 Introduction of wire x through one nasal
passage and exiting_through the mouth (a,b) after
manual retrieval around the soft palate. Wire y is
introduced the same way through the contralateral
nostril and the two ends outside the mouth are
portion of each wire is black and the oral portion is
gray_in (b). Wire y is pulled in the direction of the




