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Difficult Airway Spectrum in Cats and Dogs
- Management with Alternative Intubation Methods
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ABSTRACT

Background: Endotracheal intubation is defined as the procedure of placing a tube into the trachea. Endotracheal intuba-
tion methods include orotracheal, nasotracheal, retrograde, tracheostomy, and lateral pharyngotomy. Conditions where
characteristic anatomical features obstruct the view of the vocal cords and tube placement are defined as "difficult airway”.
The American Society of Anesthesiologists (ASA) defines difficult intubation as the need for 3 or more attempts to place an
endotracheal tube. Conditions that can lead to upper airway obstruction include BOHS, nasopharyngeal polyps, laryngeal
paralysis and tracheal collapse, temporomandibular joint diseases, and head trauma. The aim of this study was to evaluate
cases causing difficult airways and the alternative orotracheal intubation methods applied for airway management.
Materials, Methods & Results: The study included a total of 34 patients, 22 cats and 12 dogs, of different ages and breeds
with difficult airways, brought to the Istanbul University-Cerrahpasa Faculty of Veterinary Medicine Department of Surgery
Polyclinic for elective surgery. Nasotracheal intubation was performed on 10 patients where orotracheal intubation was
not feasible or was deemed to obstruct the surgical field, lateral pharyngotomy on 6 patients, tracheostomy on 17 patients,
and permanent tracheostomy on 2 patients. Nasotracheal intubation was applied to patients scheduled for epiglottopexy
and laryngeal saccullectomy surgeries. Lateral pharyngotomy was performed for jaw locking and nasopharyngeal recon-
struction surgeries. Tracheostomy was applied for mandibular osteosynthesis, jaw locking, pharyngeal tumor resection,
condylectomy, zygomatic arch resection, laryngeal tumor resection, and bilateral temporomandibular joint resection.
Conditions necessitating alternative intubation methods included epiglottis retroversion and laryngeal saccula eversion
lesions of BOHS, maxilla and mandible fractures resulting from head trauma, symphysis mandibula separation, laryngeal
stenosis, larynx and pharynx tumors, and inability to open the mouth due to malunion.

Discussion: Conditions such as BOHS findings, temporomandibular joint ankylosis, laryngeal and pharyngeal lesions,
oral surgery, difficult airway, and conditions leading to difficult intubation were considered. Increased fat mass in the oro-
pharyngeal soft tissue due to obesity not only increases the risk of airway obstruction but also complicates endotracheal
intubation. The difficulty in intubation experienced in cases 26 and 30, where patients were of pug breed and assessed as
obese based on body condition score, supports the literature. Orotracheal intubation is a routine procedure in cats and dogs
and can be easily performed. However, alternative intubation methods may be required in cases of difficult airway. The
most serious consequence of the difficult airway spectrum is the inability to intubate the patient and ensure oxygenation.
Laryngeal paralysis (cases 2 and 22), temporomandibular joint ankylosis (cases 6, 9, 10, 20, 21, and 33), pharyngeal (case
11) and laryngeal tumors (case 19) were considered as situations requiring urgent intervention and where orotracheal in-
tubation was not possible. Alternative intubation methods were required in these cases, and tracheostomy was performed
urgently to ensure airway patency. It was observed that alternative endotracheal intubation methods were frequently used
in oral maxillofacial surgery and otolaryngology clinics to relieve the surgical field or stabilize the patient's condition.
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INTRODUCTION

Endotracheal intubation in animals, although
older than anesthesia itself, was demonstrated by Vesalius
in 1542 when he inserted a tube into the trachea of an
animal, illustrating the thoracic cavity anatomy of a living
animal [9,23]. Endotracheal intubation is defined as the
procedure of placing a tube into the trachea [2,15-17,28].

Endotracheal intubation methods include
orotracheal, nasotracheal, retrograde, tracheostomy,
and lateral pharyngotomy [27,31]. Additionally, orotra-
cheal intubation via a transmilohyoid approach can be
applied in certain cases [31,34].

In cats and dogs, orotracheal intubation can be
performed without the need for special equipment besides
a laryngoscope [14,27,35]. However, anatomical fea-
tures, pathological conditions, or trauma may make oral
endotracheal intubation difficult or impossible [4,27,37].
Conditions where characteristic anatomical features ob-
struct the view of the vocal cords and tube placement are
defined as "difficult airway" [35]. The American Society
of Anesthesiologists (ASA) defines difficult intubation as
the need for 3 or more attempts to place an endotracheal
tube [26]. Difficult intubation poses a life-threatening
situation in anesthesia [11-14,23,35,37].

Pathologies causing upper airway obstruction
include brachycephalic obstructive airway syndrome
(BOHS) [19,21,23,36], nasopharyngeal polyps, laryngeal
neoplasia, paralysis and tracheal collapse. Conditions
such as, temporomandibular joint diseases, head trauma
are situations where the mouth is difficult to open [21,23].
In cases where orotracheal intubation is not possible, al-
ternative intubation methods should be used [4,14,23,31].

The aim of this study was to evaluate cases
causing difficult airways and the alternative orotracheal
intubation methods applied for airway management.

MATERIALS AND METHODS

Animals

The material of the study consisted of 34 pa-
tients, 22 cats and 12 dogs of different ages and breeds,
with difficult airways, brought to the Surgery Depart-
ment Polyclinic of Istanbul University-Cerrahpasa
Faculty of Veterinary Medicine for elective surgery. In
cases where orotracheal intubation was not possible or
was deemed to obstruct the surgical field, nasotracheal
intubation, lateral pharyngotomy, tracheostomy, or
permanent tracheostomy were performed.

Pre-operative (Pre-op) planning

All 34 patients underwent hemogram and pre-
anesthetic panel biochemistry parameter tests in the
central laboratory of our faculty to prepare for surgery.

For preventive analgesia purposes, butorpha-
nol! [Butomidor® - 0.04 mL/kg, SC, SID] was admin-
istered in all patients. Premedication was administered
with xylazine HCI? [ Vetaxiyl® - 0.5 mg/kg, IV, SID] at
a dose of 15 min after administration. Induction was
achieved with of ketamine HCI® [Ketax® - 5 mg/kg, IV,
SID]. Each patient received preoperative ceftriaxone?
[Novosef® - 50 mg/kg, IV, SID], meloxicam® [Melox®
- 0.2 mg/kg, SC, SID], and intraoperative 0.9% NaCl
Serum® [Poliflex® - 10 mL/kg/sa, IV, SID].

Intubation methods

Nasotracheal intubation was performed on cas-
es numbered 24, 25, 26, 27, 28, 29, 30, 31, 32, and 34
(Table 1). For nasotracheal intubation, patients under
general anesthesia were placed in sternal recumbency.
The head was maintained in a neutral position, and the
nostril was lifted to advance the tube approximately
2-3 cm into the nostril. The tube entering the nasal
cavity was directed caudoventrally and passed through
the ventral meatus of the nasal cavity into the naso-
pharynx and further into the laryngopharynx. With the
mouth open, the tube tip visible in the laryngopharynx
was directed into the glottis for nasotracheal intuba-
tion. Due to the lack of an intubation tube suitable
for nasotracheal intubation in dogs, a 12 Fr diameter
polyurethane feeding tube was used for intubation.

Lateral pharyngotomy was performed on cases
numbered 7, 12, 13, 14, and 15 (Table 1). For lateral
pharyngotomy, after general anesthesia, the animal was
placed in either left or right lateral recumbency. The area
dorsal to the mandibular angle was identified and shaved,
followed by asepsis and antisepsis. The diameter of the
tube to be applied was measured according to the distance
between the 2 nostrils, and 3 and 3.5 ID diameter, murphy
eye, cuffed PVC endotracheal tubes were used. The length
of the tube was measured to extend from the incisors to
the shoulder joint of the patient and was shortened if
necessary. The index finger was inserted into the oro-
pharynx, the epiglottis was palpated on the lateral wall of
the pharynx, and the fingertip was positioned dorsally to
the epiglottis. By pressing the lateral wall of the pharynx
with the fingertip, a mound was created externally. An
incision of 0.5-1 cm was made over the created mound,
and the subcutaneous tissues and muscles were dissected
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with blunt dissection using a pean hemostatic forceps. The
pean hemostatic forceps were then pushed through the
pharyngeal wall. The upper part of the adapter-less tube
was held with a pean hemostatic forceps and pulled out
from the pharyngeal wall. The tube tip was then inserted
into the trachea from inside the mouth, and the correct
position was adjusted and the cuff was inflated. To prevent
the tube from coming out during the operation, the tube
was secured to the skin using 2/0 - 3/0 polypropylene
suture with the Chinese finger trap technique.
Tracheostomy was performed on cases num-
bered 1, 3,4, 5, 6, 8,9, 10, 11, 16, 17, 18, 19, 20, 21,
23, and 33 (Table 1). For tracheostomy, the animal was
placed in dorsal recumbency, and the forelimbs were tied
back, and the maxilla was fixed to the table. After shav-
ing, asepsis and antisepsis were performed, and the area
was delimited with sterile drapes. The cricoid cartilage
of the larynx was felt, and a 3-4 cm incision was made

in the midline of the skin. The subcutaneous tissues and
the pair of sternohyoid muscles were dissected bluntly
and retracted bilaterally. After identifying the tracheal
rings, the trachea was entered between the 1st and 2nd
tracheal rings using an 11 number scalpel blade, and an
appropriate-sized, cuffed or uncuffed endotracheal tube
with a murphy eye was inserted into the trachea, and the
length of the tube was adjusted so as not to exceed the
lower 1/3 of the trachea. The tube was attached to the
skin with a Chinese finger trap suture using 3/0 polypro-
pylene suture. The opening remaining in the incision line
was temporarily closed with simple suture techniques.

Permanent tracheostomy was performed on
cases numbered 2 and 22 (Table 1). In these patients, the
endotracheal tube was attached to the skin using the Chi-
nese finger trap suture technique and left in the tracheal
lumen. To prevent tube breakage, the endotracheal tube
was attached to the neck with elastic bandage material.

Table 1. Species, age, gender, breed and applied method of patients in order of admission to the clinic.

Case Species Age Gender Breed Method

1 Dog 8Y M Jack Russel Tracheostomy

2 Dog 11Y F Golden Retriever Permanent Tracheostomy
3 Cat ™M M Mixed Tracheostomy

4 Cat 7Y M Mixed Tracheostomy

5 Cat 1Y M British Short Hair Tracheostomy

6 Cat 15Y F Mixed Tracheostomy

7 Cat 1Y M Scottish Fold Lateral Pharyngotomy
8 Cat 3Y M Mixed Tracheostomy

9 Cat 3Y F British Short Hair Tracheostomy

10 Cat 6M F Mixed Tracheostomy

11 Cat 6Y F Mixed Tracheostomy

12 Cat 8 M F Mixed Lateral Pharyngotomy
13 Cat 1Y F Mixed Lateral Pharyngotomy
14 Cat 1Y F Mixed Lateral Pharyngotomy
15 Cat 1.5Y M British Short Hair Lateral Pharyngotomy
16 Cat 1.5Y M Mixed Tracheostomy

17 Cat 3Y F Scottish Fold Tracheostomy

18 Cat 1Y M Blue Point Tracheostomy

19 Cat 13Y M Mixed Tracheostomy
20 Cat 3Y M Exotic Short Hair Tracheostomy
21 Cat 1.5Y M Persian Tracheostomy
22 Cat 8 M M Scottish Fold Permanent Tracheostomy
23 Cat 7Y M Mixed Tracheostomy
24 Dog 1Y M American Staffordshire Terrier Nasotracheal intubation
25 Dog 6Y F Pug Nasotracheal intubation
26 Dog 3Y M Pug Nasotracheal intubation
27 Dog 2Y M Pug Nasotracheal intubation
28 Dog 6Y M Pug Nasotracheal intubation
29 Dog 6Y F Pug Nasotracheal intubation
30 Dog 5Y F Pug Nasotracheal intubation
31 Dog 4Y M Cocker Spaniel Nasotracheal intubation
32 Dog 10Y F Pug Nasotracheal intubation
33 Cat 45Y M Mixed Tracheostomy
34 Dog 60Y M Cavalier King Charles Spaniel Nasotracheal intubation
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RESULTS

In our study, airway management of 34 patients
with difficult airways, consisting of 22 cats and 12 dogs
of various ages and breeds, examined at the Istanbul
University - Cerrahpasa, Faculty of Veterinary Medicine,
Department of Surgery outpatient clinics, was evaluated.

Nasotracheal intubation was performed in 10
dogs (Cases: 25, 26, 27, 28, 29, 30, 31, 32, and 34),
lateral pharyngotomy in 5 cats (Cases: 7, 12, 13, 14,
and 15), and tracheostomy in a total of 16 patients, 2 of
which were dogs and 14 were cats (Cases: 1,4, 5,6, 8,
9,10, 11,16, 17,18, 19,20, 21,23, and 33) [Figure 1].

This study included patients ranging from 7
months to 13-year-old. Fifteen males and 18 females were
used. No correlation was observed between age, gender,
and lesions. Nasotracheal intubation was performed on pa-
tients scheduled for epiglottopexy and laryngeal sacculec-
tomy operations. Lateral pharyngotomy was performed for
jaw locking and nasopharyngeal reconstruction operations
(Figure 2). Tracheostomy was performed for mandibular
osteosynthesis, jaw locking, pharyngeal tumor resection,
condylectomy, zygomatic arch resection, laryngeal tumor
resection, and bilateral temporomandibular joint resection.
Permanent tracheostomy (Cases 2 and 22) was performed
on 1 catand 1 dog with laryngeal paralysis to stabilize the
patient until the day of surgery (Figure 3).

Conditions indicating alternative intubation
methods that prevent or make orotracheal intubation
impossible included epiglottic retroversion and laryn-

geal saccule eversion, maxilla and mandible fractures
shaped by head trauma, mandibular symphysis separa-
tion, laryngeal stenosis, larynx, and pharyngeal tumors,
and malocclusion-induced inability to open the mouth.
For this purpose, epiglottopexy, jaw locking, pharyn-
geal and laryngeal tumor resection, temporomandibular
joint resection, condylectomy, zygomatic arch resec-
tion, and nasopharyngeal reconstruction operations
were performed on patients. Table 2 shows the lesion,
intervention performed, and intubation method.

In Case 2, acute dyspnea due to laryngeal pa-
ralysis occurred, and emergency orotracheal intubation
was performed, and oxygenation was provided. To
prevent recurrence of dyspnea, permanent tracheos-
tomy was performed until arytenoid lateralization was
achieved, stabilizing the patient. In Case 22, dyspnea
occurred in the patient after a CT scan. Orotracheal
intubation was performed to stabilize the general condi-
tion. The patient experienced another dyspnea attack
immediately after extubation. Therefore, a permanent
tracheostomy was performed (Figure 4).

Case 4 was brought to our clinic with com-
plaints of a tumor in the throat, difficulty breathing,
and continuous saliva flow, and tracheostomy was
performed to achieve tumor resection.

Case 6 came with the complaint of inability to
open the mouth, and a tumor affecting the left orbit in
the maxilla was seen on CT. After tracheostomy, tumor
resection was performed.

Figure 1. Case 30: Nasotracheal Intubation. A- Nasotracheal intubation with a feeding tube and the image of the
intubation tube while working inside the mouth. B- View of the nasotracheal intubation tube with a feeding tube in
the nasopharynx and rima glottidis.
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Figure 2. Case 13: Lateral Pharyngotomy Procedure. A- Measuring intubation tube length. B- Determination of pharyngotomy site. C, D & E- Opening
the pharyngotomy hole. F, G & H- Passing the endotracheal intubation tube through the pharyngotomy. I- Directing the entotrachel intubation tube to
the rima glottidis. J, K & L- Cutting the entotrachel intubation tube from the appropriate place.
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Figure 3. Case 4: Tracheotomy Procedure. A & B- Preparation of the tracheostomy site and skin incision. C & D- Dissection of muscles and incision
made between the 2™ and 3™ tracheal rings. E, F & G- Placing the endotracheal intubation tube into the trachea and attaching it to the skin using the
Chinese finger trap suture technique.

Figure 4. Case 2: Fixing the permanent tracheostomy tube with elastic bandage material.
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Table 2. Lesion, intervention performed, and intubation method.

Case Lesion Intervention Method

1 Mandibular fracture Mandibular osteosynthesis Tracheostomy

2 Laryngeal paralysis pagﬁg;:;?::;é?gT;égﬂg:;iejnby Permanent Tracheostomy

3 Mandibular fracture Jaw locking Tracheostomy

4 Pharyngeal tumor Pharyngeal tumor resection Tracheostomy

5 Mandibular fracture Jaw locking Tracheostomy

6 Temporomandibular joint ankylosis Tumor resection Tracheostomy

7 Nasopharyngeal stenosis Nasopharyngeal reconstruction Lateral Pharyngotomy

8 Mandibular fracture Jaw locking Tracheostomy

9 Temporomandibular joint ankylosis Condylotomy Tracheostomy

10 Temporomandibular joint ankylosis Zygomatic arch resection Tracheostomy

11 Pharyngeal tumor Pharyngeal tumor resection Tracheostomy

12 Maxillary fracture, Mandibular symphysis separation Jaw locking Lateral Pharyngotomy

13 Mandibular fracture Jaw locking Lateral Pharyngotomy

14 Nasopharyngeal stenosis Nasopharyngeal reconstruction Lateral Pharyngotomy

15 Mandibular fracture Jaw locking Lateral Pharyngotomy

16 Bilateral mandibular fracture Jaw locking Tracheostomy

17 Mandibular fracture Jaw locking Tracheostomy

18 Mandibular fracture Jaw locking Tracheostomy

19 Laryngeal tumor Laryngeal tumor resection Tracheostomy

20 Temporomandibular joint ankylosis Condylotomy Tracheostomy

21 Temporomandibular joint ankylosis Bilateral Terrlizzlzilgzdibular Joint Tracheostomy

22 Laryngeal paralysis Pa::i:irclz):;?}:;ﬁi?;i(l);’ei:ﬂ;):;ejnby Permanent Tracheostomy

23 Temporomandibular joint ankylosis Condylotomy Tracheostomy

24 Epiglottic retroversion Epiglottopexy Nasotracheal Intubation

25 Epiglottic retroversion Epiglottopexy Nasotracheal Intubation

26 Epiglottic retroversion, Laryngeal saccule eversion Epiglottopexy, Laryngeal Nasotracheal Intubation
Sacculectomy

27 Epiglottic retroversion Epiglottopexy Nasotracheal Intubation

28 Epiglottic retroversion, Laryngeal saccule eversion Epiglottopexy, Laryngeal Nasotracheal Intubation
Sacculectomy

29 Epiglottic retroversion Epiglottopexy Nasotracheal Intubation

30 Epiglottic retroversion Epiglottopexy Nasotracheal Intubation

31 Epiglottic retroversion, Laryngeal saccule eversion Epig](;t;:f: E;:gi;r}}:ngeal Nasotracheal Intubation

32 Epiglottic retroversion, Laryngeal saccule eversion Epiglotiopexy, Laryngeal Nasotracheal Intubation
Sacculectomy

33 Temporomandibular joint ankylosis Condylotomy Tracheostomy

34 Epiglottic retroversion Epiglottopexy Nasotracheal Intubation




E.B. Bigi¢. 2024. Difficult Airway Spectrum in Cats and Dogs - Management with Alternative Intubation Methods.

Acta Scientiae Veterinariae. 52: 1957.

DISCUSSION

Airway problems can be observed in small
animals due to anatomical features or diseases [8]. Up-
per airway obstruction in brachycephalic breeds leads
to difficult intubation [23,26]. In our study, conditions
such as BOHS findings, temporomandibular joint an-
kylosis, laryngeal and pharyngeal lesions, oral surgery,
and situations causing difficult airway and intubation
were evaluated. Brachycephalic breeds accounted for
52.9% of the cases. This is consistent with the findings
in the literature [23,26] suggesting that difficult intuba-
tion may occur in brachycephalic breeds, prompting
the need for alternative intubation methods other than
orotracheal intubation to ensure airway patency during
operations in these breeds.

Orotracheal intubation is a routine procedure in
cats and dogs and can be easily performed. However,
alternative intubation methods may be required in
cases of difficult airway [35]. The most severe end of
the difficult airway spectrum is the inability to intubate
the patient and ensure oxygenation [20]. In the study,
laryngeal paralysis [cases: 2 and 22], temporoman-
dibular joint ankylosis [cases: 6, 9, 10, 20, 21, and
33], pharyngeal [case 11], and laryngeal tumors [case
19] were considered as conditions requiring urgent
intervention and deemed situations where orotracheal
intubation may not be feasible [18,20,24]. Alternative
intubation methods were required in these cases, as
reported by literature [7,35], and tracheostomy was
performed urgently to ensure airway patency.

Literature reported a high complication rate of
tracheostomy in cats [7,19] while the other stated that
tracheostomy is a more invasive method with higher
complication rates compared to other alternative intu-
bation methods [3]. However, no complications were
encountered with the tracheostomy application used
in most cases. Additionally, especially in cats with
temporomandibular joint ankylosis, where mouth
opening is very limited, tracheostomy was found to
be a necessary intubation method.

Alternative intubation methods are reported
to be more commonly used in species other than cats
and dogs [35]. This opinion on this is thought to stem
from the easier access to the rima glottidis in cats and
dogs compared to other species [35]. However, this
study showed that there could be many indications
for difficult airway management in cats and dogs and
the necessity of using alternative intubation methods.

Increased fat mass in oropharyngeal soft tissue
due to obesity increases the risk of airway obstruction
and makes endotracheal intubation difficult [13]. In
cases where difficult airway is expected, the anesthetist
should be prepared for difficult intubation [8]. In the
research, patients being of the pug breed [cases 26 and
30], being determined as obese in the body condition
score assessment, and the consequent difficult intuba-
tion support the findings of literatures [13]. Therefore,
conditions that may lead to difficult intubation should
be identified in advance, and equipment and instru-
ments should be prepared as stated in the source [8].
A good pre-anesthetic evaluation should be performed
in patients undergoing elective surgery, and examina-
tion of the airway should be an important step in the
physical examination performed for pre-anesthetic
evaluation of breeds predisposed to BOHS. At the same
time, the body condition score of every patient planned
for surgery should be determined, and the predisposi-
tion of obese patients to difficult intubation, especially
those classified as obese, should be taken into account.

Ensuring occlusion of the teeth is crucial in all
fracture reductions and stabilizations of maxillofacial
surgery [1,33]. Orotracheal intubation tubes prevent
the mouth from closing and evaluating occlusion [33].
Occlusion can be controlled by lateral pharyngotomy
or transmilohyoid method by providing endotracheal
intubation [5]. Additionally, tracheostomy is a practice
that completely relieves the operation field in oral
and maxillofacial surgery [22,30,32]. In this study, as
mentioned by some literatures [18,33], tracheostomy
and lateral pharyngotomy methods were used to pre-
vent the intubation tube from obstructing occlusion
in 10 patients who underwent maxillofacial surgery
[Cases: 1, 3, 5, 8, 12, 13, 15, 16, 17, and 18]. Litera-
ture stated that occlusion could be achieved by lateral
pharyngotomy or transmilohyoid methods [5], but
tracheostomy method was used in most cases due to
completely bypassing the upper airway in both cranial
and caudal mandible fractures. According to the find-
ings of this study, it was agreed with literature [22]
that tracheostomy in oral and maxillofacial surgery is
considered a better option compared to other alternative
intubation methods.

Lateral pharyngotomy should be removed
immediately after surgery, and orotracheal intubation
should be performed until extubation [1]. Accord-
ing to the source [1], the necessity of transitioning
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to orotracheal intubation after lateral pharyngotomy
makes it impossible to perform jaw locking, which is
a treatment option in oral and maxillofacial surgery.
In this study, tracheostomy was preferred in 6 patients
undergoing jaw locking to stabilize the fracture, and
nasopharyngeal intubation or transmilohyoid method
was never used. Since all patients were cats and nasal
passage is narrow in cats, nasotracheal intubation was
not preferred.

Lateral pharyngotomy facilitates appropriate
anatomical reduction and proper dental occlusion in
the stabilization of bilateral mandibular fractures [6].
However, in this study, lateral pharyngotomy was used
not only for the reduction of mandibular fractures but
also in cases of nasopharyngeal stenosis, and it was
seen as an indicated method in these patients due to
relieving the operation field. The technique used in
lateral pharyngotomy applications in this study showed
parallelism with the method expressed by literature
[1], and it was thought to facilitate access to the naso-
pharynx. Additionally, the need for a feeding tube in
these patients in the postoperative period facilitates the
placement of a feeding tube through the pharyngos-
tomy tube created for lateral pharyngotomy. Therefore,
in cases where the tube obstructs the operation field or
occlusion, lateral pharyngotomy was found to be more
suitable for intubation in patients where jaw locking
was not performed and postoperative placement of a
feeding tube via pharyngostomy method was planned.

Faringotomy carries a high risk of complica-
tions due to important neurovascular structures. It
can cause laryngeal dysfunction and aspiration in the
long term [3]. Bleeding, nerve damage, local wound
infection, and tube breakage are complications of
pharyngotomy [1,10]. In the study, no complications
mentioned by sources [1,10] were encountered in any
patient in whom lateral pharyngotomy was applied.

In patients with preoperative dyspnea or those
with recurrent respiratory distress, laryngeal edema
or pharyngeal mass should be considered [25]. In this

study, pharyngeal edema [case no: 14] and laryngeal
edema [case 23] were considered as conditions requir-
ing urgent intervention. In these patients, where pha-
ryngeal edema was seen as a complication of elective
surgery, tracheostomy was applied due to the high risk
of laryngeal and pharyngeal edema [25,29].

CONCLUSION

Airway obstruction or respiratory distress may
occur postoperatively, especially in patients undergoing
maxillofacial surgery. In these patients, airway assess-
ment should be the 1st step in the differential diagnosis.
In this study, the patients evaluated in the postoperative
period underwent oxygen support due to the risks of
laryngeal and pharyngeal edema. In all patients, the
condition was corrected by ensuring airway patency
by either oral or nasal intubation or re-tracheostomy.
Therefore, in patients undergoing elective surgery, es-
pecially in oral and maxillofacial surgery, preoperative
evaluation of the airway and appropriate surgical plan-
ning are important in preventing postoperative com-
plications. Additionally, in the postoperative period,
patients should be closely monitored for respiratory
distress and edema, and appropriate treatment should
be applied immediately when necessary.

MANUFACTURERS

'Richter Pharma AG. Feldgasse, Austria.
*Vetagro. Lublin, Poland.

SVEM llag. Istanbul, Turkey.

“Zentiva. Prague, Czech Republic.
SNobel Ilag. Istanbul, Turkey.

Polifarma. Istanbul, Turkey.

Ethical approval. This study is not subject to HADYEK’s
permission under Article 8(k) of the "Regulation on Work-
ing Procedures and Principles of Animal Experiments Ethics
Committees”.

Declaration of interest. The authors report no conflicts of
interest. The authors alone are responsible for the content and
writing of the paper.

REFERENCES

1 Bar-Am Y. & Lantz G.C. 2020. Pharyngotomy and pharyngostomy. In: Verstraete F.J., Lommer M.J. & Arzi B (Eds).
Oral and Maxillofacial Surgery in Dogs and Cats. 2nd edn. Saint Louis: Elsevier, pp.1480-1488.

2 Bennell A., Hughes J. & Bruniges N. 2021. Aspiration of a portion of endotracheal tube following patient bite upon
recovery from general anaesthesia in a dog. Veterinary Record Case Reports. 9: €58. DOI: 10.1002/vrc2.58.

3 Bernal D.B. & Iff B. 2019. Airway management by transmylohyoid endotracheal intubation in two cats with mandibular
trauma. Veterinary Anaesthesia and Analgesia. 46: 405-408. DOI: 10.1016/j.vaa.2019.01.007.



E.B. Bigi¢. 2024. Difficult Airway Spectrum in Cats and Dogs - Management with Alternative Intubation Methods.
Acta Scientiae Veterinariae. 52: 1957.

4 Birdwell J. 2018. Innovative Intubations: Dealing with difficult airways. Clinician’s Brief. 1-4. Available at: <https://
www.cliniciansbrief.com/article/innovative-intubations-dealing-difficult-airways>. [Accessed online in December
2023].

5 Boudriau R.J. 2017. Mandibular and Maxillofacial Fractures. In: Tobias K.M. & Johnston S.A (Eds). Veterinary
Surgery: Small Animal-E-BOOK: 2-volume set. 2nd edn. North York: Elsevier Health Sciences, pp.1240-1265.

6 Boudrieau R.J. & Arzi B. 2020. Maxillofacial fracture repair using plates and screws. In: Verstraete F.J., Lommer
M.J. & Arzi B. (Eds). Oral and Maxillofacial Surgery in Dogs and Cats. 2nd edn. Saint Louis: Elsevier, pp.816-876.

7 Caron A. 2016. Temporary tracheostomy in dogs. Clinician’s Brief. 18-24. Available at: < https://www.cliniciansbrief.
com/article/temporary-tracheostomy-dogs>.

8 Clancy N. 2016. How to manage a difficult airway. The Veterinary Nurse. 7: 1-3. Available at: <https://www.thevet-
erinarynurse.com/content/review/how-to-manage-a-difficult-airway>. [Accessed online in December 2023].

9 Clarke K.W. & Trim C.M. 2013. Endotracheal intubation In: Clarke K.W. & Trim C.M. (Eds). Veterinary Anaesthesia.
11th edn. Beijing: Elsevier, pp.231-233.

10 Demirutku A. & Bekta Bilgic E. 2023. Nutrisyonel Terapi. In: Ozaydin i. (Ed). Veterinary General Surgery. Ankara:
Nobel Tip Kitabevleri, pp.289-307.

11 Doodnaught G. & Steagall P. 2018. Handling, Restraint and Preanesthetic Assessment. In: Doodnaught P., Robertson
S.A. & Taylor P. (Eds). Feline Anesthesia and Pain Management. Singapore: John Wiley & Sons, pp.1-16.

12 Dugdale A.H.A., Beaumont G., Bradbrook C. & Gurney M. 2020. Anaesthetic Breathing Systems and Airway
Devices. In: Veterinary Anaesthesia: Principles to Practice. 2nd edn. Pondicherry: Wiley Blackwell, pp.139-167.

13 Dugdale A.H.A., Beaumont G., Bradbrook C. & Gurney M. 2020. Obesity. In: Veterinary Anaesthesia: Principles
to Practice. 2nd edn. Pondicherry: Wiley Blackwell, pp. 561-566.

14 Fennah V.F. 2020. Intubation: dogs, cats and rabbits. In: BSAVA Congress 2020 Proceedings (Birmingham, UK), p.178.

15 Freeman J. 2013. Role of the Veterinary Nurse in Anesthesia. In: Welsh L. (Ed.). Anaesthesia for Veterinary Nurses.
2nd edn. Singapore: John Wiley & Sons, pp.1-18.

16 Fudge M. 2016. Endotracheal Intubation. Veterian Key.17:1-4. Avialable at: https://veteriankey.com/endotracheal-
intubation>.[ Accessed online in November 2023].

17 Gangwar A.K., Kumar N. & Devi K.S. 2020. Endotrachael Intubation. In: General Animal Surgery and Anesthesiol-
ogy. New Delhi: New India Publishing Agency, pp.268-278.

18 Gorrel C. 2008. Anesthesia and analgesia. In: Clarke K.W. & Trim C.M. 2013. Endotracheal intubation In: Clarke
K.W. & Trim C.M (Eds). Veterinary Anaesthesia. 11th edn. Beijing: Elsevier, pp.231-233

19 Guenther-Yenke C.L. & Rozanski E.A. 2007. Tracheostomy in cats: 23 cases (1998-2006). Journal of Feline Medi-
cine and Surgery. 9(6): 451-457. DOI: 10.1016/].jfms.2007.06.002.

20 Hardjo S., Goodwin W., Haworth M.D., & Purcell S.L. 2022. A Proposed Guideline for Performance of Emergency
Surgical Airways in Small Animals: Analysis of Five Unsuccessfully Managed Cannot Intubate, Cannot Oxygenate
Cases. Veterinary Sciences. 9(2): 39. DOI: 10.3390/vetsci9020039.

21 Lindsay B., Cook D., Wetzel J.M., Siess S. & Moses P. 2020. Brachycephalic airway syndrome: management of
post-operative respiratory complications in 248 dogs. Australian Veterinary Journal. 98(5): 173-180. DOI: 10.1111/
avj.12926

22 Lombardero M., Lépez-Lombardero M., Alonso-Pefiarando D. & Yllera M.D.M. 2021. The cat mandible (II):
manipulation of the jaw, with a new prosthesis proposal, to avoid iatrogenic complications. Animals. 11(3): 683. DOI:
10.3390/ani11030683

23 Mathis A. 2017. Difficult orotracheal intubation in dogs and cats. In Practice. 39(2): 50-61. DOI: 10.1136/inp.j133

24 McBride D. 2017. Emergency Tracheostomy Tube Placement. In: World Small Animal Veterinary Association Congress
Proceedings (Copenhagen-Denmark), pp.1-3.

25 Milella L. & Helm M. 2008. Dentistry. In: BSAVA Manual of Canine and Feline Advanced Veterinary Nursing. London:
BSAVA Library, pp.175-194.

26 Molina D.V. & Garcia G.J. 2017. Effectiveness of predictive factors of canine intubation. Revista MVZ Cdérdoba.
22(1): 5683-5693. DOI: 10.21897/rmvz.928

27 Mosley C.A. 2015. Anesthesia equipment. In: Grimm K.A., Lamont L.A., Tranquilli W.J., Greene S.A. & Robertson
S.A. (Eds). Veterinary Anesthesia and Analgesia. 15th edn. Ames: Blackwell, pp.23-88.

10



E.B. Bigi¢. 2024. Difficult Airway Spectrum in Cats and Dogs - Management with Alternative Intubation Methods.
Acta Scientiae Veterinariae. 52: 1957.

28 Nutt L.K., Webb J.A., Prosser K.J. & Defarges A. 2014. Management of dogs and cats with endotracheal tube tra-
cheal foreign bodies. The Canadian Veterinary Journal. 55(6): 565. PMID: 24891640.

29 Occhipinti L.L. & Hauptman J.G. 2014. Long-term outcome of permanent tracheostomies in dogs: 21 cases (2000—
2012). The Canadian Veterinary Journal. 55(4): 357. PMID: 24688135.

30 Raffe M. & Bassett R. 2023. Tracheal Intubation. In: Creedon J.M.B. & Davis H. (Eds). Advanced monitoring and
procedures for small animal emergency and critical care. 2nd edn. New Delhi: John Wiley & Sons, pp.365-376.

31 Reiter A.M. 2021. Veterinary Dentistry and Oral Surgery. Veterinary Clinics of North America: Small Animal Practice.
52(1): 30-32.

32 Senn D., Sigrist N., Forterre F., Howard J. & Spreng D. 2011. Retrospective evaluation of postoperative nasotracheal
tubes for oxygen supplementation in dogs following surgery for brachycephalic syndrome: 36 cases (2003-2007).
Journal of Veterinary Emergency and Critical Care. 21(3): 261-267. DOI: 10.1111/5.1476-4431.2011.00612.x

33 Snyder C.J. 2020. Maxillofacial fracture repair using noninvasive techniques. In: Verstraete F.J., Lommer M.J. & Arzi
B. (Eds). Oral and Maxillofacial Surgery in Dogs and Cats. 2nd edn. Saint Louis: Elsevier, pp.297-308.

34 Soukup J.W. & Snyder C.J. 2015. Transmylohyoid orotracheal intubation in surgical management of canine maxil-
lofacial fractures: an alternative to pharyngotomy endotracheal intubation. Veterinary Surgery. 44(4): 432-436. DOI:
10.1111/5.1532-950X.2014.12138.x

35 Vieitez V., Ezquerra L.]J., Lopez Ramis V., Santella M. & Alvarez G.S.I. 2018. Retrograde intubation in a dog with
severe temporomandibular joint ankylosis: case report. BMC Veterinary Research. 14: 1-6. DOI: 10.1186/s12917-018-
1439-7

36 Warne L.N., Bauquier S.H., Pengelly J., Neck D. & Swinney G. 2018. Standards of Care Anaesthesia guidelines for
dogs and cats. Australian Veterinary Journal. 96(11): 413-427. DOI: 10.1111/avj.12762

37 Weil A.B. & Ko J.C. 2013. Airway management and ventilation. In: Ko J.C. (Ed). Small Animal Anesthesia and Pain
Management: A Color Handbook. Hong Kong: Manson Publishing Ltd., pp.187-198.

http://seer.ufrgs.br/ActaScientiaeVeterinariae

11


https://seer.ufrgs.br/ActaScientiaeVeterinariae

