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“lightly and extended straight o
the horse by an assistant, the right-handed
operator positions himself on the right side
of the horse and makes a 7-cm skin incision
on the ventral midline that is centered over
the larynx. The center of the larynx is gen-
erally located near a line dropped from the
vertical ramus of the mandible, The sterno-
thyrohyoideus muscles are bluntly separated
on midline with Mayo scissors and can be
further separated digitally by exerting lateral
retractive force, Once the muscles are sepa-
rated, the cricoid and thyroid cartilages and
the cricothyroid membrane are palpable.
Using the left hand to separate the muscles
over the cricothyroid membrane, the operator
takes a scalpel in the right hand and intro-
duces it into the incision until its point rests
on the cricothyroid membrane, The scalpel
should be grasped at a point near the blade
and positioned s0 the back of the blade rests
against the cricoid cartilage. At this point the
operator should ensure that the horse’s head
and neck are straight and that the knife is not
angled laterally, During inspiration, the blade
is thrust into the lumen of the larynx and the
membrane is incised from the cricoid to the
body of the thyroid cartilage. The feeling as
the blade penetrates the mucosa of the larynx
is unmistakable and if it is not experienced,
it is likely that the knife was angled laterally
and the incision has not extended into the
lumen. 1f the operator suspects this is the
case, the blade should be withdrawn and an-
other attempt made slightly rostral to the first.
Having the incision into the larynx stray off
midline can make the sacculectomy more dif-
ficult and also contributes to more postoper-
ative swelling in the larynx. The scalpel
should not be thrust deeply into the larynx
in order to avoid lacerating the vocal folds or
the arytenoid cartilages,

A gauze sponge is cut into small pieces that
are grasped securely in the jaws of Allis tissue
forceps to create a small swab. This gauze is
soaked in local anesthetic and then intro-
duced into the lumen of the larynx and the

affected saccule. The mucosa is swabbed re-
peatedly with these anesthetic soaked
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sponges until swallowing ceases. Although a
roaring burr can be utilized, | prefer a finger
technique to evert the saccule. The surgical
glove is removed from the left hand and the
index finger is introduced into the laryngeal
saccule until the dorsal rim of the opening to
the saccule rests on the back of the first
knuckle. The finger is then slowly withdrawn
until the end of the fingernail comes to rest
in a narrow furrow that is situated between
the opening to the saccule and the ventral
border of the arytenoid cartilage. Using a saw-
ing motion, the fingernail is used to make a
mucosal incision at this point. The fingertip
is introduced through the incision and is used
to bluntly separate the saccule from its loose
connective tissue attachments. When the sac-
cule is freed of its attachments, it is everted
through the mouth of the saccule by flexing
and rotating the index finger. Traction is ap-
plied with the finger as the saccule is com-
pletely everted. Metzenbaum scissors are
then grasped in the operator’s right hand, the
tips are introduced into the larynx, and the
tensed, everted saccule is resected along its
attached margin.
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Ventricule the Standing Horse

This procedure is performed in the same way as
just described, except local anesthesia must be applied
to the mucous membrane of the cul-de-sac before ever-
sion and resection. Gauze soaked in local anesthetic
and pushed into the saccule for 3 minutes is acceptable.
We prefer to spray the saccule with local anesthetic
using a multifenestrated infusion pipette that sprays an-
esthetic in all directions. This pipette can be made by
heating a plastic cattle insemination pipette, pinching
one end closed, and then using a hot needle to place
multiple perforations in that end. The pipette is inserted
into the saccule, and 4 to 5 ml of lidocaine or mepiva-
caine is sprayed onto the mucosa. Endoscopic visual-
ization can be used to guide surgery.

Postoperative Management

Anesthetized horses should recover with the en-
dotracheal tube in place. A tracheotomy tube should
be kept at stallside for 3 days because laryngeal edema
can develop rapidly. We confine horses to a stall for 4
weeks. Paddock rest for an additional 2 to 4 weeks is
recommended. The laryngotomy incision needs to be
cleaned at least twice daily, and petroleum jelly is
applied to the surrounding skin for protection until
wound discharges cease. Usually this occurs in 10 to
14 days. We do not routinely use perioperative or post-
operative antibiotics when sacculectomy alone is per-

formed. Phenylbutazone may be administered for 2
days.

Laryngeal ventriculectomy and ventriculocordec.
tomy have been performed using a transendoscopic
neodymium:yttrium-aluminum-garnet (Nd:YAG) |
Surgery can be performed transnasally with horses se-
dated and standing. Specialized equipment and training
are required.
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Ventriculectomy

The modern day ventriculectomy proce-
dure was described by Williams in 1907 and
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popularized by Hobday, for whom the op-
eration was named.” The operation is best
performed under anesthesia with the horse
in dorsal recuambency and the head and neck
extended straight from the body. Usually the
procedure is being done following a laryn-
goplasty while the horse is under general an-
esthesia. Ventriculectomy alone, however,
@n be performed under intravenous anes-
thesia or if anesthesia is considered to bc; 0
Ereat a risk, it can be performed with the
°§Se_ standing.
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Ventriculectomy

The laryngeal ventricle is identified wit
Hngu[ (Fig. 27-10). It lies just cranial to the vocal fo),
The finger can be inserted into the saccule by moy; it
it laterally, dorsally, and caudally toward the by 15

h the index

o s i o
the ear." The saccule is dried with a gauze sponge on ;
- 3 a4
long Allis tissue forceps. The mucous membrane is mos

easily everted into the larynx with a toothed roaring
bur. The bur is inserted into the saccule as decply -
possible in the dorsal and caudal direction and then
rotated to engage the mucosa while being pushed into
the saccule (Fig. 27-1D). Rotation of 360 to 540° js
usually sufficient to engage the mucosa. Rotation s
stopped when resistance occurs. Over-rotation can
cause the bur to tear through the mucosa and make
eversion difficult. Once the mucosa is engaged, it is
everted by slowly retracting the bur out of the ventricle.
Slight derotation may be necessary as the bur is brought
axially. As the mucosa is everted, it is grasped with a
curved Ochsner forceps (Fig. 27-1E). The mucosa is
unfurled and the bur removed. The mucous membrane
is fully everted by using a second Ochsner forceps to
alternatively cross-clamp and pull it axially. When full
eversion has been achieved, no cavities will be present
cranial or caudal to the everted cul-de-sac. The mucosa
is excised with scissors close to the vocal fold and
removed. When no bur is available, the mucosa can be
everted by traction with a forceps or by incising just
cranial to the ventricle and then inserting a finger
through the incision lateral to the mucosa and pulling
the mucosa into the laryngeal lumen with finger trac-
tion.! In some horses with vocal folds noted to be very
flaccid before surgery, the vocal folds are excised with
scissors after completion of the ventriculectomy.
Bilateral ventriculectomy is preferred when used
as the sole procedure for treatment of laryngeal hemi-
plegia. When ventriculectomy is done in conjunction
with a laryngoplasty, only the saccule on the affected
side is removed. We prefer to leave the laryngotomy
incision open to heal by second intention. Primary clo-
sure” and partial closure® of laryngotomy incisions have
been advocated. Thorough lavage should be performed
because the larynx is not sterile, and the cricathyroid
ligament and mucosa should be closed meticulously.’
The main disadvantage to closure is that no portal for
quick insertion of a tracheotomy tube is available if
postoperative laryngeal edema develops. Incisional
complications are frequent when primary closure is
performed. In one study, nearly 20% of primary closed

incisions required intervention for incisional healing
to occur.’”
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Anesthetic, Positioning, and Surgical
Preparation

Laryngeal ventriculectomy can be performed with

the horse standing using sedation and local anesthesia
or after induction of general anesthesia. For standing
surgery, the horse should be restrained in stocks and
sedated, and the head raised and extended. Hair should
be removed with clippers and the skin surgically pre-
pared. Ten to 15 ml of lidocaine or mepivacaine is
infiltrated into the subcutaneous tissues and ventral
strap muscles down to the larynx. The anesthetic should
be placed directly over the cricothyroid ligament of the
larynx. After laryngotomy, additional local anesthetic is
used to desensitize the mucous membrane of the cul-
de-sac. On the standing horse, ventriculectomy is usu-
ally performed blindly as guided by palpation. The
surgeon must be familiar with anatomy, eversion of
the cul-de-sacs of mucous membrane, and instrument
manipulation. We have performed standing ventriculec-
tomy on draft horses using the videoendoscope for visu-
alization of the surgery. This has made the procedure
faster and easier, improving our confidence in removing
all of the mucous membrane of the saccules.

General anesthesia is most commonly used for
ventriculectomy, particularly in light horses. The horse
is positioned in dorsal recumbency with the head and
neck extended slightly less than maximally. The head
and neck should be straight, helping to keep the inci-
sion on the midline. Endotracheal intubation of the
horse with a 20-mm-diameter tube will eliminate the
need to remove the tube during the ventriculectomy.
A larger tube may obstruct manipulation of mucous
membrane during eversion and excision, and it will
need to be removed temporarily.

Self-retaining retractors to hold the laryngotomy
incision open are required. Gelpi, Weitlaner, or Hobday




image5.jpeg
roaring® retractors are satisfactory. We prefer Hobday
retractors when horses are anesthetized. However, Hob-
day retractors easily dislodge in the standing horse,
and for standing surgery we use Gelpi retractors. Gelpi
retractors must be positioned carefully to avoid exces-
sive damage to the laryngeal mucosa. A roaring or
sacculectomy bur” for everting the cul-de-sacs of mu-
cous membrane is helpful and hastens surgery but is
not mandatory. The bur is toothed and can be used to
engage the mucous membrane and then evert it.
Phenylbutazone, 4.4 mg/kg, is administered intra-

venously before surgery to decrease postoperative la-
ryngeal edema, but the efficacy is not proven.
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A 10-cm skin incision, centered over the
larynx, is made on the ventral midline. The
sternothyrohyoideus muscles are bluntly sep
arated to expose the ventral surface of the
larynx. At this point, the position of the head
and neck should be checked to ensure they
are straight and not tilted because it is im
portant to make a perpendicular incision into
the larynx to avoid lacerating the vocal folds.
A self-retaining Weitlaner retractor is then
used to retract the muscles and the cricothy-
roid membrane is sharply incised with a sca
pel, from the cricoid cartilage to the body of
the thyroid cartilage. The retractor is then
placed into the larynx to provide exposure of
the lumen. Itis not necessary to split the body
of the thyroid cartilage and incision of the
cricoid cartilage should be avoided. The en-
dotracheal tube is removed in most horses
and a roaring burr is introduced into the
depths of the ventricle of the affected side and
turned to engage its mucosal lining. With
traction on the burr, the mucosa is completely
everted and excised, flush with the opening
to the ventricle, being careful not to cut the
vocal fold. The opening to the ventricle is not
sutured, Some surgeons perform a bilateral
ventriculectomy although there appears to be
little justification for removing the saccule on
the normal side. The caudodorsal mucosal
surface of the larynx should also be inspected
for evidence of prosthetic suture penetration
into the lumen.

If the sacculectomy is performed in the
standing horse, the horse should be seda‘ted
With a light dose of acepromazine, xylazine,
Ora combination of xylazine and butorphanol
and restrained in stocks. The area over the
laryny is surgically prepared and approxi-
Mately 20 ml of 2% carbocaine is infiltrated





