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Outcome following elective unilateral arytenoid lateralization
performed in an outpatient manner is comparable
to hospitalization for dogs with laryngeal paralysis
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OBJECTIVE

To compare outcomes and short-term complications of dogs with laryngeal paralysis treated with unilateral aryte-
noid lateralization performed on an outpatient versus inpatient basis.

ANIMALS
44 client-owned dogs.

PROCEDURES

Medical records were retrospectively reviewed to identify dogs that underwent unilateral arytenoid lateralization for
the treatment of laryngeal paralysis between 2018 and 2022. Signalment, surgical technique, anesthesia time, co-
morbidities, laryngeal examination, concurrent procedures, use of prokinetics and sedatives, episodes of vomiting,
episodes of regurgitation, duration of hospitalization, postoperative complications, anxiety scores, and pain scores
were recorded. Variables were compared between dogs and grouped by outpatient or inpatient management.

RESULTS

The overall complication rate was 22.7% (10/44), with 35% (7/20) being in the inpatient group and 12.5% (3/24) being
in the outpatient group. The overall mortality rate was 6.8% (3/44). The overall morbidity for hospitalized patients ver-
sus those undergoing and outpatient procedure was 5% (1/20) and 4.2% (1/24), respectively. There was no significant
difference between overall rate of complications and mortality rates between the inpatient and outpatient groups.

CLINICAL RELEVANCE

Results suggested that outpatient management of dogs with laryngeal paralysis treated with elective unilateral
arytenoid lateralization is an appropriate method of postoperative management with no difference in complication
or mortality rates. Further prospective studies with standardized surgical, sedative, and antiemetic protocols are

warranted to evaluate more definitely.

aryngeal paralysis is a common disease process

that occurs secondary to denervation atrophy of
the recurrent laryngeal nerve resulting in dysfunc-
tion of the cricoarytenoid dorsalis muscle and failure
of the arytenoid cartilages and vocal folds to abduct
during inspiration.1-3 Numerous surgical techniques
have been described to treat this condition, with uni-
lateral arytenoid lateralization being the most com-
monly performed.1-3 Various complication rates for
treatment of laryngeal paralysis have been reported
in the literature, with a wide range of morbidity and
mortality rates from 10% to 58% and 14% to 67%, re-
spectively.3-7 Treatment with unilateral arytenoid
lateralization results in the lowest complication rate,
with some studies reporting as little as 10%.8 The most
common postoperative complications associated with

unilateral arytenoid lateralization include aspiration
pneumonia, which is reported to occur in 23.6%.7 In
1 study,’” the reported mortality rate in patients > 1
year postoperatively was 14.3% and secondary to
aspiration pneumonia. Other complications can in-
clude coughing and recurrence of clinical signs from
tearing of the suture or fracture of the arytenoid
cartilage.?2 Complications such as coughing after
eating or drinking have also been shown to occur in
89% of dogs.49-11

Aspiration pneumonia is a lifelong potential com-
plication of the procedure and has been reported to
occur in 5% to 25%37:12-15 of patients postoperatively,
with 1 study3reporting rates as high as 31.8% at 4-year
follow-up periods. Because of the increased risk of as-
piration pneumonia, numerous techniques have been
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evaluated in the immediate postoperative period to
reduce the risk of vomiting and regurgitation. A pro-
spective randomized multicenter clinical trial'é evalu-
ated the effect of perioperative IV constant rate infu-
sion of metoclopramide on the incidence of aspiration
pneumonia. This study found no significant differenc-
es on the development of aspiration pneumonia be-
tween the control and treated groups. A retrospective
study®® evaluating 232 patient undergoing unilateral
arytenoid lateralization found that postoperative ad-
ministration of an opioid was a significant risk factor
for the development of aspiration pneumonia in the
short term (< 14 days postoperatively).

Both human- and veterinary-based studies have
shown that stress during hospitalization results in
delayed wound healing, gastrointestinal diseases
(gastric ulceration, vomiting, and nausea), and in-
creased susceptibility to infections.10.11.17-19 |n vet-
erinary medicine, the following factors play a role in
the high rate of stress seen in hospitalized patients:
separation from primary caretaker, new environment
and stimuli, increased noise levels, and confinement
in cages.?0-26 One study?’ examined a less-invasive
unilateral arytenoid lateralization and reported
same-day discharge with no life-threatening adverse
events. To the authors’ knowledge, no studies have
directly compared inpatient versus outpatient treat-
ment of dogs undergoing unilateral arytenoid later-
alization. The objective of this study was to compare
short-term outcome and complication rates be-
tween outpatient management and traditional in-
patient management of dogs undergoing unilateral
arytenoid lateralization. An additional objective was
to determine whether outpatient management is a
safe alternative to the traditional inpatient postop-
erative management with careful patient selection.
The authors hypothesized that outpatient unilateral
arytenoid lateralization would be a safe alternative
to inpatient postoperative management and may be
associated with less postoperative complications.

Materials and Methods

Case selection

Dogs were eligible for study inclusion if they were
diagnosed with laryngeal paralysis and treated with
an elective unilateral arytenoid lateralization. Dogs
were grouped according to whether the procedure
was performed on an outpatient basis (outpatient
group) or they were hospitalized overnight postop-
eratively (inpatient group). Dogs were excluded if
they had incomplete medical records, had other con-
current upper airway procedures performed, failed to
have a complete 2-week follow-up medical record,
or underwent emergency surgery for an upper air-
way crisis. The minimum information required in the
records included a sedated laryngeal examination to
diagnose laryngeal paralysis, neurologic examination,
preoperative thoracic radiographs to rule out the pres-
ence of aspiration pneumonia and megaesophagus, a
complete surgical report, and an in-person follow-up
examination at 2 weeks postoperatively.
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Medical records review

Electronic medical records were searched to
identify all dogs that underwent unilateral aryte-
noid lateralization between July 30, 2018, and July
20, 2022. The search terms included “laryngeal pa-
ralysis” and “arytenoid lateralization.” Cases were
included if the medical records met the inclusion cri-
teria listed above. Data retrieved from the medical re-
cords included signalment, clinical signs, neurologic
examination, diagnostics performed preoperatively
and up to the 2-week recheck, results of sedated oral
examination, surgical procedure (thyroarytenoid lat-
eralization or cricoarytenoid lateralization), duration
of anesthesia, use of gastroprotectants, use of pro-
motility agents, premedication and induction agents
used, postoperative opioid use, postoperative seda-
tive use, pain scores, and anxiety scores.

Anesthesia

All dogs underwent a laryngeal examination at
the time of anesthetic induction to confirm the diag-
nosis of laryngeal paralysis. Anesthesia was induced
using propofol (4 to 6 mg/kg, IV) to effect. A diagno-
sis of laryngeal paralysis was made if there was mini-
mal or absent abduction of the arytenoid cartilages
or if there was adduction of the arytenoid cartilages
observed during inspiration. If necessary, doxapram
(1.0 to 2.0 mg/kg, 1V) was administered to stimu-
late ventilation. Following diagnosis, patients were
then premedicated with either butorphanol, hydro-
morphone, methadone, or fentanyl and midazolam
or diazepam. Dogs were induced with propofol that
was titrated to effect and subsequently intubated.
Anesthesia was maintained with isoflurane in oxygen
for all patients. Lactated Ringer solution was admin-
istered IV at a rate of 5 mL/kg/h. Cefazolin (22 mg/
kg, IV) was administered prior to surgery and every
90 minutes during the surgical procedure.

Surgical technique

All dogs were placed in right lateral recumbency
with a towel placed under the neck in an extended po-
sition. The thoracic limbs were retracted caudally. Fol-
lowing aseptic preparation of the left lateral cervical
region, an approximately 3- to 4-cm horizontal incision
was made over the larynx just ventral to the jugular
vein. Following dissection of the subcutaneous tissue
and platysma muscle, the thyropharyngeus muscle was
exposed and incised transversely to expose the aryte-
noid and thyroid cartilages. A single stay suture of 3-0
polydioxanone was inserted through the freed thyroid
cartilage to facilitate ventrolateral retraction. The crico-
thyroid articulation was disarticulated at the discretion
of the surgeon. The fascial membrane of the larynx was
then incised. The cricoarytenoideus dorsalis muscle was
freed from the caudal aspect of the muscular process
using either sharp dissection or bipolar electrosurgery,
with care taken to stay as close to the muscular process
as possible. The cricoarytenoid articulation was then
partially dissected. Two sutures of 2-0 polypropylene or
polyglyconate were then used to secure the muscular
process of the arytenoid cartilage to the caudodorsal
aspect of the cricoid cartilage in cases of cricoarytenoid
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lateralization or to the caudal edge of the thyroid car-
tilage in cases of thyroarytenoid lateralization, and the
sutures were tightened. After lavage, routine closure
with polydioxanone and monocryl was performed. The
larynx was examined immediately after surgery but pri-
or to anesthetic recovery to ensure that left arytenoid
lateralization had been adequately abducted.

Postoperative care

Following the procedure, patients were monitored
closely for respiratory distress. All dogs were main-
tained on crystalloids IV (60 mL/kg/d) until discharge.
Cefazolin, 22 mg/kg, IV was continued every 8 hours
for 24 hours. Patients were monitored every hour for
vomiting, regurgitation, pain, and anxiety. The use of
postoperative metoclopramide constant rate infusion
(2 mg/kg/d) was clinician dependent. Because most
patients received Cerenia at induction, the periopera-
tive use of ondansetron (0.5 mg/kg) every 8 hours was
used if deemed necessary. Additionally, gastroprotec-
tants such as famotidine (1 mg/kg) or pantoprazole (1
mg/kg) was used if directed by the attending clinician.

Anxiolytic therapy was provided to patients on
the basis of their anxiety score and if they displayed
signs of panting, pacing, whining, and barking. Anxi-
ety scores in hospital were recorded and categorized
as follows: none (0), mild (1), moderate (2), and se-
vere (3). For patients that were hospitalized for 24
hours after surgery (inpatient group), anxiolytic med-
ications administered included dexmedetomidine (1
ug/kg, 1IV), dexmedetomidine constant rate infusion
(0.5 to 0.75 pg/kg/h), and acepromazine (0.005 to
0.1 mg/kg, V). The outpatient group received butor-
phanol (0.15 mg/kg, V) if painful perioperatively and
dexmedetomidine (1 png/kg) if anxiety was noted.

Respiratory rate, effort, and presence of stridor
was monitored and documented every hour for all
patients while in hospital.

Dogs in both the inpatient and outpatient group
were discharged with tramadol (4 to 5 mg/kg) every
6 to 8 hours, gabapentin (5 to 10 mg/kg) every 8
hours, trazodone (3 to 5 mg/kg) every 8 to 12 hours,
and carprofen (2 mg/kg) every 12 hours.

Follow-up

Dogs returned 10 to 14 days postoperatively for
suture removal and recheck. Information gathered in-
cluded incisional complications, presence of vomiting
or regurgitation, anxiety, pain, and respiratory effort.

Complications

For the purposes of the present study, compli-
cations were divided into perioperative and postop-
erative. Perioperative complications were those that
occurred during the period following admission to
the hospital and following the surgical procedure but
prior to discharge from the hospital. Postoperative
complications were defined as those that occurred
during the period following discharge from the hos-
pital up until the 2-week recheck examination. Com-
plications were defined as any respiratory problem
requiring hospitalization or necessitating additional
surgical intervention, surgical site infection, surgical

site dehiscence, and any condition that resulted in
death or euthanasia. A diagnosis of aspiration pneu-
monia was made on the basis of clinical signs and
radiographic findings on thoracic radiographs.
Continuation of mild inspiratory stridor with
activity or excitement following surgery was not
documented as a complication in the perioperative
or postoperative period. Perioperative and postop-
erative coughing and change in phonation following
unilateral laryngeal tie-back were not recorded as
complications, as these are common developments.

Statistical analysis

Normal probability plots were inspected to as-
sess whether numerical variables followed a normal
distribution. Subsequently, numerical variables were
summarized as mean (SD). Categorical variables were
summarized as counts and percentages. Inpatients
were compared to outpatients using the 2-sample t
test (for age, body weight, and anesthesia time) or the
Fisher exact test (for the categorical variables). Statis-
tical significance was set to P < .05. All analyses were
performed using SAS version 9.4 (SAS Institute Inc).

Results

One hundred five dogs met the initial criteria and
were screened for study inclusion. Sixty-one cases
were excluded due to lack of follow-up, incomplete
medical records, or concurrent upper airway co-
morbidities. The remaining 44 dogs that underwent
unilateral arytenoid lateralization were included in
the study. Of the 44 patients included in the study,
35 (79.5%) were Labrador Retrievers, 2 (4.5%) were
Golden Retrievers, 2 (4.5%) were Labradoodles, 1
(2.3%) was a Labrador Retriever mix, 1 (2.3%) was
a Shepherd mix, 1 (2.3%) was a Doberman Pin-
scher, 1 (2.3%) was an American Staffordshire Ter-
rier, and 1 (2.3%) was an American Pit Bull (Table 1).

Table 1—Description of the population.

Inpatient Outpatient
group group

Variable n (%) n (%) P value
Breed

Golden Retriever 0(0.0) 1(4.2) 1951

American Pit Bull 0(0.0) 14.2)

American Staffordshire 1 (5.0) 0(0.0)

Terrier

Doberman Pinscher 1(5.0) 0 (0.0)

Golden Retriever 0(0.0) 1(4.2)

Labradoodle 2 (10.0) 0(0.0)

Labrador Retriever 15 (75.0) 20 (83.3)

Labrador Retriever mix 0 (0.0) 1(4.2)

Shepherd mix 1(5.0) 0(0.0)
Castration status 0(0.0) 1(4.2) .7490

Fl

FS 8 (40.0) 11 (45.8)

Ml 1(5.0) 0(0.0)

MN 11 (55.0) 12 (50.0)
Presence 17 (85.0) 14 (58.3)  .0958

of comorbidities

FI = Female intact. FS = Female spayed. M| = Male intact.
MN = Male neutered.
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Mean and median body weights were 36.1 and 35.2
kg, respectively (range, 23 to 51 kg). Mean and me-
dian age was 11.9 and 12 years, respectively (range,
8 to 15 years). Twenty-three (52.3%) patients were
male neutered, 19 (43.2%) were female spayed,
1 (2.3%) was female intact, and 1 (2.3%) was male
intact. Of the 44 patients included in the study, 20
(45.4%) were hospitalized for 24 hours after surgery
(inpatient group) and 24 (54.5%) were discharged
the day of surgery (outpatient group). Of the surgi-
cal procedures performed, 12 (27.3%) were unilat-
eral thyroarytenoid lateralizations, 32 (72.7%) were
unilateral cricoarytenoid lateralizations, and there
was no combination of unilateral thyroarytenoid and
cricoarytenoid lateralization performed. Prokinetics
were used in 26 patients with 10 (50%) of those be-
ing in the inpatient group and 16 (66.7%) being in the
outpatient group. Antiemetic injections were used in
16 (80%) inpatients and 22 (91.7%) outpatients. Peri-
operative opioids were used in 10 (50%) inpatients
versus 8 (33.3%) outpatients (P = .3588; Table 2).

Table 2—Results of intergroup comparison of postop-
erative variables.

Inpatient  Outpatient
group group
Variable n (%) n (%) P value
Anxiety score in hospital 2777
0 11 (55.0) 19 (79.2)
1 3(15.0) 3(12.5)
2 4(20.0) 1(4.2)
3 2 (10.0) 1(4.2)
Use of prokinetics 10 (50.0) 16 (66.7) .3588
Use of antiemetics 16 (80.0) 22 (91.7) .3871
Perioperative 10 (50.0) 8 (33.3) .3588
opioid usage
Perioperative 16 (80.0) 22 (91.7) .3871
dexmedetomidine
administration
Perioperative 1(5.0) 0(0.0) 4545
acepromazine
administration
Aspiration pneumonia 5(25.0) 1(4.2) .0773
Overall morbidity 1(5.0) 1(4.2) 1443
Overall mortality 1(5.0) 2(8.3) 1.00

Dexmedetomidine was administered perioperatively
in 4 (20%) inpatients and 2 (8.3%) outpatients (P =
.3871). In the inpatient group, 11 (55%) had an anxi-
ety score of 0, 3 (15%) had an anxiety score of 1, 4
(20%) had an anxiety score of 2, and 2 (10%) had an
anxiety score of 3. In the outpatient group, anxiety
scores were assigned on a scale of 0 to 3 and were
found to be 19 (79.2%), 3 (12.5%), 1 (4.2%), and 1
(4.2%), respectively. In-hospital regurgitation was
noted in 2 (10%) inpatients and none of the dogs in
the outpatient group, and vomiting in hospital was
noted in 1 (5%) inpatient and no outpatients. In the
inpatient group, 4 (20%) dogs were represented to
the emergency department for complications relat-
ed to surgery within 2 weeks postoperatively com-
pared to 2 (8.3%) dogs in the outpatient group (P =

4

0.3871). Radiographic evidence of aspiration pneu-
monia within the 2-week postoperative period was
documented in 5 (25%) dogs in the inpatient group
and 1 (4.2%) dog in the outpatient group (P =.0773).
Three patients died within the 2-week postoperative
period, resulting in a 6.8% mortality rate. Of those 3
patients, 2 were euthanized secondary to their dis-
ease process (5.0% of inpatients and 4.2% of outpa-
tients) and 1 died on the way to the hospital after
having an obstructive respiratory event (P = 1.00).
The overall morbidity in the inpatient versus out-
patient group was 5% versus 4.2%, respectively. The
mortality rate for inpatients versus outpatients was
5.0% versus 8.3%, respectively. There was no signifi-
cant difference in morbidity and mortality rates be-
tween groups (P = 1.00 and 1.00, respectively). The
overall complication rate in this study was 22.7% with
35% of those being in the inpatient group and 12.5%
being in the outpatient group. There was no sig-
nificant difference in rate of complications between
groups (P =.1466).

Discussion

The objectives of the present study were to com-
pare complication rates and short-term outcome fol-
lowing elective unilateral arytenoid lateralization in
dogs with laryngeal paralysis and determine wheth-
er there was a difference between outpatient proce-
dures compared with inpatient procedures. Results
of the present study suggest no statistically signifi-
cant difference in mortality or morbidity during the
postoperative period between the inpatient group
(5%) and outpatient group (8.3%). Therefore, we ac-
cept our hypothesis that outpatient unilateral aryte-
noid lateralization is a safe alternative to overnight
hospitalization following surgery.

Historically, the purpose of hospitalizing pa-
tients after unilateral cricoarytenoid lateralization
was to administer prokinetic and antinausea therapy
to try and reduce episodes of vomiting and regur-
gitation that may lead to development of aspiration
pneumonia, as well as to monitor respiratory status.
The effects of metoclopramide administration on the
presence of postoperative aspiration pneumonia has
been evaluated in several studies with mixed results.
A retrospective study?® including 43 client-owned
dogs after unilateral arytenoid lateralization sug-
gested that postoperative aspiration pneumonia may
be reduced from 50% to 17% by metoclopramide ad-
ministration in the immediate perioperative period.
Another multicenter randomized clinical trial found
no significant differences in the rate of development
of aspiration pneumonia when a metoclopramide
constant rate infusion was used.1¢ Given the minimal
effects that prokinetic therapy had on the incidence
of aspiration pneumonia, patients without a history
of frequent regurgitation or vomiting likely wouldn’t
benefit from hospitalization. Instead, it is possible
that hospitalization may cause anxiety and distress,
which would manifest as restlessness, panting, and
vocalization. A catastrophic sequela of this would
be strain on the surgical site and failure. Results of
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a large prospective observational study?® found that
79% of dogs in a veterinary clinic had signs consistent
with fear and anxiety. In the present study, the inpa-
tient group had higher anxiety scores compared with
those in the outpatient group. It is vital to keep pa-
tients calm after arytenoid lateralization procedures
for a variety of reasons. The longer patients are hos-
pitalized, the more likely they are to experience trig-
ger stacking, necessitating fast-acting anxiolytics
administered IV. Trigger stacking occurs when a pa-
tient experiences numerous stressors without time
to return to baseline, which can be seen when mea-
suring serum and salivary cortisol levels.30:31 This can
occur during short and long periods of time.30:31 Trig-
ger stacking often results in progressive anxiety and
is associated with behaviors such as pacing, pant-
ing, barking, and whining. Excessive barking, pant-
ing, and whining could lead to increased stress on
the arytenoid lateralization site and tearing of suture
or breakage of arytenoid cartilages. In addition, the
increased hyperventilation caused by anxiety could
lead to excessive carbon dioxide loss and respiratory
alkalosis. Lastly, hospitalization following surgery is
associated with a higher cost compared to outpa-
tient procedures. A 2019 paper32 in human medicine
explored the perioperative costs and readmission
rates in 73,724 individuals undergoing either ambu-
latory (outpatient) versus inpatient elective proce-
dures (hernia repair, primary or total thyroidectomy,
laparoscopic cholecystectomy, or laparoscopic ap-
pendectomy). Findings suggested that adjusted
mean surgical costs were significantly lower for am-
bulatory versus inpatient cases for each procedure.
Additionally, the odds of experiencing readmission
within a 30-day period of the surgery was lower in
ambulatory versus inpatients surgeries.32 Because
there is no increased mortality with outpatient uni-
lateral cricoarytenoid lateralization procedures, sig-
nificant reductions in healthcare expenditures could
allow for more owners to afford this procedure.

This study had several limitations secondary to
its retrospective nature. Sixty-one cases were ex-
cluded because of incomplete medical records, loss
of follow-up, and concurrent upper airway surgery.
Additionally, patients were excluded if they present-
ed as a transfer from the emergency department for
respiratory distress. There was no standardized peri-
operative complication period, postoperative proto-
col, or grading for anxiety and pain management and
lack of consistency in personnel observing and eval-
uating patients that were hospitalized. This could
have led to under- or overreporting anxiety in the
patients hospitalized following surgery. There was
no standardized anesthetic, antiemetic, prokinetic,
or gastroprotectant protocol among the surgeons
in the study, which could have affected outcome of
adverse events such as regurgitation, vomiting, and/
or ileus. There were 5 patients (3 inpatients and 2
outpatients) that received hydromorphone IV as part
of a premedication protocol. Due to its u opioid re-
ceptor agonist properties, vomiting can occasionally
be seen following administration. One study??* found
that the route of administration in dogs undergoing

routine orthopedic surgery had no effect on the like-
lihood of vomiting. All patients that received hydro-
morphone in their anesthetic protocol were admin-
istered maropitant IV prior to reduce the chances of
vomiting. Numerous studies have evaluated the effi-
cacy of maropitant on inhibiting vomiting in patients
receiving hydromorphone (both [V and IM).34 These
found that maropitant prevented vomiting, retch-
ing, and nausea when given prior to hydromorphone
administration.?* The surgeries performed in the
current study were performed by 5 board-certified
surgeons, and variations in surgeon experience and
surgical technigue may have also led to variation in
outcome. Both cricoarytenoid and thyroarytenoid
lateralization were performed in this study. Although
studies have shown that each of these procedures
affects the rima glottidis area differently, the clini-
cal outcomes observed in dogs treated with either
procedure have not been shown to differ.1* The deci-
sion to perform cricothyroid disarticulation was also
left up to the surgeons’ discretion in this study, which
also could have affected outcome as disarticulation
has been shown to destabilize the larynx and affect
glottic diameter.®> Finally, one surgeon routinely
used polyglyconate suture for arytenoid lateraliza-
tion while the others used polypropylene. Although
the former is absorbable, it retains a great amount of
tensile strength after 4 weeks. Given the short-term
follow-up period of 2 weeks used in this study, this
likely shouldn’t have caused any clinical difference
between groups. It is important to note that it is rec-
ommended to place a permanent suture (polypro-
pylene) to reduce risk of failure of lateralization in
the long term given the dynamic nature of the organ.
Future prospective studies should be performed to
look at inpatient versus outpatient unilateral cricoar-
ytenoid lateralization and thyroarytenoid lateraliza-
tion procedures. A prospective study would allow for
standardized patient recordkeeping and protocols
evaluating anxiety.

Results of the current study suggest no greater
increase in mortality nor morbidity in patients dis-
charged the same day as surgery. It is important to
note that careful patient selection is vital to deter-
mining whether outpatient surgery is feasible.
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