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SECTION 5 GASTROINTESTINAL SURGICAL EMERGENCIES

Chapter 11

Gastrointestinal emergencies

Filippo Cinti, Benito de la Puerta, Sarah van Rijn

Obstructive pharyngeal sialocele

Salivary mucocele (or sialocele) is the most common dis-
ease affecting the salivary glands in dogs, whereas it is
rarely reported in cats." It refers to a collection of saliva
that has leaked from a damaged salivary gland or duct
into the subcutaneous tissue. Sialoceles can be cervical,
sublingual (ranula), or zygomatic depending on the sali-
vary gland involved.'? Pharyngeal sialoceles are uncom-
mon but could result in a severe clinical presentation due
to a swelling formed in the caudal dorsal or lateral phar-
ynx just rostral to the level of the epiglottis, with a high
risk of airway obstruction.'® It has been described that
most affected animals do not have concurrent ranulas
and cervical sialoceles;® however, a recent study reported
ipsilateral cervical sialoceles in 43% of dogs with ranu-
las.® Pharyngeal sialoceles most commonly originate from
the sublingual and mandibular salivary gland—duct com-
plex.>¢ After the animal has been stabilized, marsupial-
ization and/or sublingual and mandibular sialoadenecto-
my are necessary for treatment of pharyngeal sialocele.>®

Clinical presentation and diagnosis

Miniature Poodles and male dogs appear to be overrep-
resented in cases of sialoceles. Common clinical signs
include labored breathing, stridor, cough, and exercise
intolerance.>® Concurrent ranulas or ipsilateral cervical

sialoceles are possible in affected animals.® The diagno-
sis of sialoceles is typically based on clinical signs, such
as a mass containing viscous, honey-colored, clear or
blood-tinged fluid. Cytology often reveals inflammatory
cells, and a periodic acid-Schiff (PAS) examination of
the fluid can help confirm the presence of saliva. Ad-
ditional diagnostic tests such as radiography, ultraso-
nography, computed tomography, and bacteriology can
assist in confirming the presence of a sialocele and in
ruling out other local diseases (Fig. 11.1)."

Treatment

Since pharyngeal sialoceles can result in acute airway
obstruction, patients presenting with respiratory dis-
tress require immediate drainage, endotracheal intuba-
tion, or emergency temporary tracheostomy. After ini-
tial stabilization, marsupialization or sialoadenectomy
must be performed.

Surgical technique
Emergency treatment with the patient under general
anesthesia:
1. Intubation, oral examination, and rapid sialocele de-
compression using:
Fluid aspiration with a large-diameter needle
and syringe (Video 11.1).
Intraoral stab incision of the pharyngeal sialo-
cele wall with a number 11 scalpel blade.

Video 11.1. Oral endoscopic
examination and rapid
decompression of an
obstructive pharyngeal
sialocele using aspiration
with a large-diameter
needle and syringe.

Video courtesy of Matteo
Gobbetti.

[l Figure 11.1 An 8-year-old Poodle with (a) a cervi-
cal sialocele and (b) a concomitant pharyngeal si-
alocele. Upon oral examination, airway obstruction
due to the pharyngeal sialocele can be seen (white
arrow).
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Grasping the sialocele with Allis tissue forceps
and incising/excising it with Metzenbaum scis-
sors (Video 11.2).

2. Emergency temporary tracheostomy (see Chap-
ter 21).

After stabilization of the patient:

1. Marsupialization:

a.

b.

The sialocele wall is incised and the accumu-
lated fluid removed using suction.

The redundant tissue from the sialocele is re-
sected.

Multiple simple interrupted sutures (3-0 to 4-O
absorbable monofilament) are placed between
the remnant wall of the sialocele and the oral
mucosa (Fig. 11.2).

2. Sublingual and mandibular sialoadenectomy (ven-
tral approach) (Videos 11.3 and 11.4):

a.

The patient is positioned in dorsal recumbency
and a large area is aseptically prepared, from
the midcervical region to the most rostral por-
tion of the ventral mandible.

Video 11.2. Patient with respiratory
distress. Oral endoscopic examination
and identification of an obstructive
pharyngeal sialocele. Decompression was
performed by excision of the redundant
tissue while grasping the sialocele. Video
courtesy of Matteo Gobbetti.

Video 11.3. Sublingual and mandibular
sialoadenectomy using a tunneling
technique. Video courtesy of Matteo
Gobbetti.

Video 11.4. Sublingual and mandibular
sialoadenectomy using a tunneling
technique in a toy-breed dog.

A skin incision is made on the affected side,
starting 4-5 cm caudal to the mandibular ramus
and extending rostrally toward the mandibular
symphysis. Bilateral gland removal requires a
midline incision.

The large inflammatory pseudocapsule can be
bluntly dissected or incised to provide drainage.
It can be partially or totally excised.

After incising the platysma muscle, the exter-
nal jugular bifurcation should be identified. The
mandibular gland is located at or just cranial to
this bifurcation.

The capsule of the gland is exposed via blunt
dissection and incised. The gland—duct complex
(mandibular—sublingual) is then bluntly dissected.

[ Figure 11.2 Pharyngeal sialocele marsupialization. (a) Airway obstruction due to the pharyngeal sialocele is present on oral examina-
tion. (b) Grasping the sialocele with tissue forceps and incising/excising it with Metzenbaum scissors. (c) Multiple simple interrupted
sutures are placed between the remnant wall of the sialocele and the oral mucosa.
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[l Figure 11.3 Sublingual and mandibular sialoadenectomy with tunneling technique. (a) Ventral approach. (b,c) Blunt dissection of the
gland complex. (d) A hemostat is placed under the digastricus muscle, from rostral to caudal, and the duct is clamped just rostral to
the large glandular complex. (e) The mandibular and main sublingual glands are excised, and the remaining duct (with hemostat) is
passed under the digastricus muscle from caudal to rostral. (f) Dissection of the remaining sublingual gland is continued rostral to the
level of the lingual nerve (white arrow), where the duct is ligated and resected. Cranial is to the left of the images.

f. Dissection with tunneling of the digastricus mus-
cle is preferable (Fig. 11.3). After blunt dissection
of the gland—duct complex, a mosquito forceps is
placed under the digastricus muscle, from rostral
to caudal, and the duct is clamped with mosqui-
to forceps just rostral to the large glandular com-
plex. The mandibular and main sublingual glands
are excised and the remaining duct pulled under
the digastricus muscle (tunneling) with the previ-
ously placed mosquito forceps. Dissection of the
remaining sublingual gland is continued rostrally
to the level of the lingual nerve, where the duct
is ligated and resected.

g. Alternatively, dissection without tunneling of the
digastricus muscle can be performed (Fig. 11.4).
Caudal traction is applied to the gland—duct
complex, and the duct and gland are dissected
under the digastricus muscle. Rostral traction is
applied to the digastricus muscle with a handle
retractor (Army-Navy or Senn—Miller retractor),
and the salivary duct is ligated (with 2-0 or 3-0
absorbable monofilament suture) as close to
the lingual nerve as possible.

h. The mylohyoideus muscle can be incised for
better exposure of the rostral glandular tissue.

i.  The surgical incision is routinely closed.

j. The decision to use a drain (as well as the type of
drain) and postoperative bandage management
are at the discretion of the individual surgeon.

k. Following removal of the mandibular and sub-
lingual salivary glands, the patient is positioned
in sternal recumbency for final oral examination.
If not performed earlier or if still present, re-
dundant pharyngeal tissue can be excised with
Metzenbaum scissors. Based on the surgeon's
preference, marsupialization may be performed.

Postoperative management

An oral examination should be performed after surgery
to evaluate the patency of the airway/larynx. The re-
spiratory rate and pattern should be monitored during
hospitalization. Standard wound care includes suture
removal after 10-12 days and management of drains/
bandages if present!’

Outcome

Surgical treatment is successful in most dogs. Marsu-
pialization has good results, but recurrence is possible.
To minimize this risk, removal of the mandibular and
sublingual gland—duct complex is recommended.">¢ Two
different approaches for sialoadenectomy have been
described (ventral paramedian and lateral), with a re-
cent article suggesting that the ventral paramedian ap-
proach for mandibular and sublingual sialoadenectomy
is associated with a lower risk of recurrence but a high-
er risk of wound-related complications compared to the
lateral approach.®
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[ Figure 11.4 Sublingual and mandibular sialoadenectomy without tunneling technique. (a) Ventral approach. (b) Blunt dissection of
the gland—duct complex. (c) Using handle retractors, rostral traction is applied to the digastricus muscle for identification of the lingual
nerve (white arrow). (d) The salivary duct is ligated as rostral as possible, close to lingual nerve. (e) Sublingual and mandibular gland—
duct complex after excision. () Skin closure and passive drain placement. Cranial is to the left of the images.

Penetrating injuries to the pharynx

Penetrating oropharyngeal injuries associated with car-
rying, chewing, or retrieving sticks occur frequently in
dogs.””? Although wooden sticks are the main cause,
fishhooks, needles, bones, and grass awns have also
been reported. Medium- to large-breed dogs appear
to be affected most often.’® Affected animals present
with either acute (<7 days) or chronic (>7 days) dis-
ease, which can result in potentially serious events.” In
one case series, only 12% of dogs were brought to a
veterinarian with acute injury, while 82% of dogs pre-
sented with chronic disease (clinical signs for 8 days to
11 months).®

Clinical presentation and diagnosis

It is useful to divide the patients into acute (<7 days)
and chronic (>7 days) as proposed by White and Lane in
1988,” because the clinical approach is different. In case
of acute penetrating injury, dogs typically exhibit signs
of dysphagia, depression, pain on neck flexion, subcu-
taneous emphysema, oral pain, and drooling of saliva
and blood.”” Chronically affected dogs often present
with cervical or facial swelling, abscess formation, and
discharging sinus tracts in the head and neck. Com-
mon sites of penetration include the lateral and dor-
sal pharyngeal walls, sublingual region, and esophagus.

Esophageal penetration has a guarded prognosis for
recovery.””?

Radiography and/or computed tomography of the cervi-
cal area and thorax are recommended for the initial diag-
nostic workup. Ultrasound can also be used, especially
helpful to identify small foreign material. After induction
of anesthesia, inspection of the oropharynx using a la-
ryngoscope and/or endoscope as well as palpation of
the neck can help detect abnormalities. Tracheal and
esophageal endoscopy is suggested in cases of cervical
swelling or radiographic/computed tomographic signs
of gas or tissue reaction within the cervical region.””?

Treatment

The type of treatment depends on the chronicity of the
lesion. For acute injuries, oral exploration and retrieval of
the foreign body through the entry wound are frequently
possible (Fig. 11.5).% A recent study described success-
ful retrieval of stick foreign bodies in the oropharynx of
dogs using rigid endoscopy, with all animals undergoing
endoscopic assessment within 2 days of injury.”® How-
ever, cervical surgical exploration is recommended in
acute cases if there is radiographic evidence of tissue
emphysema.’ In chronic cases, the wound may not be
obvious on transoral pharyngeal examination, and sur-
gical exploration of the retropharyngeal space is war-
ranted through a ventral midline approach (Fig. 11.6).87
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[l Figure 11.5 Acute stick injury. (a—c) Oral exploration and video-assisted (rigid endoscopy) foreign body removal through the oropha-
ryngeal entry point. (d) Foreign body (wood) after extraction.

Surgical technique

Acute penetrating injury (Figs. 11.7 and 11.8)

1.

2.

3.

4.

Oropharyngeal exploration is performed with a la-
ryngoscope or rigid endoscope.

Ventral median cervical surgical exploration is rec-
ommended in dogs with acute penetrating injuries
of the oropharynx or esophagus if there is radio-
graphic evidence of tissue emphysema.’

The wound is explored, the foreign body removed,
and debridement and lavage performed.

After appropriate debridement, the intraoral wound
can be closed or left to heal by second intention.

The decision to primarily close the wound depends
on lesion chronicity, tissue viability, and anticipated
drainage. If the esophagus is damaged, primary re-
construction is recommended.

In case of esophageal injury, a feeding tube should
be placed (gastrostomy or nasogastric tube).

Chronic penetrating injury (Fig. 11.9)

1.
2.

A ventral median cervical approach is made.
The retropharyngeal space is explored. Attention
should be paid to the recurrent laryngeal nerves,
which run close and parallel to the trachea.
Nonviable tissue is debrided. The area should be
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Figure 11.6 Chronic stick injuries. (a—c) First case, with a large, nonmobile, painful swelling on the ventral cervical neck. Computed
tomography scan showing a large, chronic, fluid-filled cavity close to the larynx. Ventral approach to the neck, surgical exploration,
debridement, and passive drain placement. (d—g) Second case, with a subcutaneous fistula. Computed tomography scan, physical and
surgical exploration, and excised tissue after debridement.

Figure 11.7 (a) Physical and (b) computed tomographic exami-
nation of a patient with an acute stick injury. (c—e) Oral explo-
ration and removal of the large foreign body. (f) Foreign body
after extraction. Image b courtesy of G. Bertolini.
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[l Figure 11.9 (a,b and c,d) Two cases with ventral neck exploration for chronic foreign body removal. (e, f) Ventral approach to the neck
for foreign body removal and esophageal suturing in another case of stick injury with esophageal perforation.
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explored for any foreign body. Tissue and/or fluid
should be sampled for cytology and culture.

4. The surgical site is copiously lavaged and a drain
(active or passive) is placed.

5. Empirical administration of broad-spectrum antibi-
otics is recommended until culture and sensitivity
testing results are available.

6. In case of penetrating esophageal injury, debride-
ment and esophageal wall reconstruction is neces-
sary (see below).

Postoperative management

Minimal postoperative care is required after uncompli-
cated surgery. The drain should be kept in place based
on the daily fluid production. Standard wound care is
delivered, and the sutures are removed after 10-12 days.

Outcome

Acute penetrating injuries of the oropharyngeal region,
when treated appropriately, have a better prognosis
than acute penetrating esophageal injuries.” Aggres-
sive surgical debridement of all sinus tracts and retriev-
al of foreign material does not eliminate the possibility
of recurrence. The recurrence rates in chronic cases are
similar regardless of whether foreign material was en-
countered (45%) or not (43%) during surgery.®

Esophageal foreign body or trauma

Obstruction of the esophagus by a foreign body
should be considered an emergency because the lon-
ger an object remains in the esophagus, the higher the
risk of aspiration and esophageal wall injury through
pressure necrosis." The most common types of foreign

bodies found in the esophagus are bones and plas-
tic items.”? In dogs and cats, fishhooks account for
only 0% to 17% of cases."? Several techniques have
been described to remove esophageal foreign bodies,
such as endoscopy, fluoroscopy, and surgery.”'® When
endoscopic retrieval is unsuccessful, a perforation is
present, or if endoscopic removal carries a high risk of
perforation, surgery via esophagotomy or gastrotomy
is recommended.’>

Clinical presentation and diagnosis

The clinical signs of esophageal foreign body can in-
clude gagging, retching, regurgitation, vomiting, dys-
pnea, pain, lethargy, and inappetence. Terrier breeds,
such as the English Bull Terrier and the West Highland
White Terrier, are overrepresented among the affected
population."® Esophageal foreign bodies most com-
monly lodge at the level of the thoracic inlet, the heart
base, and the distal esophagus due to extraluminal
structures preventing esophageal dilation at these lo-
cations.™

Cervical and thoracic radiographs can identify most
esophageal foreign bodies and may reveal radiographic
indicators of esophageal perforation such as pneu-
momediastinum, pneumothorax, periesophageal fluid
collection, and mediastinal widening (Fig. 11.10). Endo-
scopic examination allows direct visualization of the
foreign body and permits assessment of the esopha-
geal mucosa for signs of esophagitis, ulceration, necro-
sis, or perforation. Computed tomography can be also
used to confirm the presence of an esophageal foreign
body but has limitation in identifying periesophageal
fluid and extraluminal air, which are suggestive of
esophageal perforation.”

[ Figure 1110 Lateral thoracic radiographs of two different esophageal foreign bodies, (a) pork bone and (b) needle, lodged in the

caudal thoracic esophagus (black arrow).
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[l Figure 11.11 Endoscopic treatment of an esophageal foreign body.

Treatment

The treatment of choice for removal of an esophageal
foreign body is esophagoscopy (Fig. 11.11), with report-
ed success rates ranging from 68% to 97%."2%® Fluoros-
copy is another minimally invasive technique that can
be used, with a reported success rate of 83%;'7 how-
ever, it is only suitable when the foreign body is radi-
opaque and the necessary equipment is available. The
aim of these techniques is either to retrieve the foreign
body through the mouth or to advance it into the stom-
ach. The latter can be followed by a gastrotomy (see
below) in case the foreign body is not degradable by
the gastric fluids.

Surgical management is indicated when minimally
invasive methods are unsuccessful or unavailable, or
when there is evidence of full-thickness esophageal
perforation. This can be evident before, during, or after
foreign body removal. Esophageal foreign bodies that
remain lodged for more than 72 hours are more likely
to be associated with esophageal perforation.?® Small
perforations of the cervical esophagus can some-
times be managed conservatively with local drainage
and withholding food and water for 72 hours,?" while
larger perforations of the cervical and intrathoracic
esophagus should be surgically managed. The optimal
management of dogs with esophageal perforation is
still debated, but the size of the perforation is a fac-
tor to consider. One study described good survival in
10 dogs with minimal esophageal fishhook perforation
treated conservatively,” and other experimental stud-
ies described that lesions <12 mm could heal spon-
taneously."#?22 However, because little consensus ex-
ists regarding the optimal management of dogs with
esophageal perforation secondary to an esophageal

foreign body, and considering the potentially life-
threatening consequences, large perforations of the
cervical and intrathoracic esophagus should be surgi-
cally managed.

Surgical technique

Cervical approach (Fig. 11.12; Video 11.5)

1. The patient is placed in dorsal recumbency with the
neck resting on a rolled towel, and a ventral midline
approach to the neck is performed. A skin incision is
made extending from the manubrium to the larynx.

2. The incision is deepened by blunt midline separa-
tion of the paired bellies of the mastoid part of the
sternocephalic muscle and the underlying sternohy-
oid muscle.

3. Lateral retraction of these muscles with Gelpi re-
tractors exposes the trachea and esophagus. The
trachea, along with the recurrent laryngeal nerves,
is retracted to the right.

4. A cranial partial sternotomy can be performed to
improve caudal exposure if necessary (see Chap-
ter 4).

5. Soft plastic tubing (e.g., a large orogastric tube) may
be advanced through the mouth to aid in the intra-
operative identification of the esophagus. Laparoto-
my sponges are used to isolate the esophagus.

Video 11.5. Cervical approach for
esophageal foreign body removal.
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[ Figure 11.12 Cervical approach in a case of penetrating esophageal injury due to a foreign body (stick) with laceration of the cervical
portion of the esophagus. (a—c) Ventral midline approach to the neck and identification of the esophageal laceration. An esophageal
probe helps to identify the lesion. (d) Lesion debridement. (e—g) Two-layer closure of the esophageal wall. (h) Exploration, debride-
ment, and closure of the muscular neck wounds. (i) Gastrostomy tube placement.

Transthoracic approach (Video 11.6)

1.

A left-sided intercostal thoracotomy (see Chap-
ter 4) is the preferred method to provide access
to the esophagus overlying the heart base and
caudal thoracic esophagus. The decision of which
intercostal space to use is determined by the loca-
tion of the foreign body on preoperative imaging.
Laparotomy sponges are used to isolate the esopha-
gus and retract the lung lobes.

Esophagotomy (Fig. 11.13)

1.

The intrathoracic esophagus is elevated using stay
sutures or umbilical tape, taking care to avoid dam-
aging the ventral and dorsal vagal trunks.

A longitudinal incision is made in the less inflamed
area of the esophagus.

The foreign body is carefully removed from the
esophageal lumen, and the mucosa is carefully in-
spected for perforations.

Video 11.6. Transthoracic approach
for esophageal foreign body removal.
Cranial and caudal left-sided
intercostal thoracotomy.

4. Any perforation should be debrided before repair.

Right-sided intrathoracic perforations can be ap-
proached through the esophagotomy incision or by
rotating the esophagus with stay sutures.

Before repair is started, the mucosal-submucosal
limit of the perforation should be visible.
Esophageal closure is performed using a simple in-
terrupted suture pattern in two layers. Alternatively,
a double-layer technique can be used: the mucosal-
submucosal layer is closed with the knots positioned
intraluminally, while the muscularis—adventitial layer
is closed with extraluminal knots (3-0 or 4-0 slowly
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[l Figure 1113 (a) Transthoracic esophageal approach via left-sided intercostal thoracotomy. (b) The intrathoracic esophagus is elevat-
ed using stay sutures and the esophagus is longitudinally incised in the less inflamed area. (c) The foreign body is carefully removed
and the esophageal wall is closed in two layers with simple interrupted sutures. Images courtesy of Adrien Aertsens.

absorbable monofilament suture). Suture bites are

placed 2-3 mm apart and 3 mm away from the inci-

sion/defect edges. Continuous suture patterns using

a double-layer technique have also been reported.

7. A saline leak test can be performed after suturing:
a. The esophagus is atraumatically clamped proxi-

mal and distal to the surgical site.

b. Sterile saline is injected into the lumen with a
needle (e.g,, 22 gauge) and syringe (e.g., 10 mL)
to gently distend the esophagus.

c. Additional sutures are placed to close any de-
fect detected.

8. Small defects of approximately one-fourth of cir-
cumference can be primarily repaired, while larger
esophageal defects are best treated via primary
repair buttressed with a patch. Sternothyroid and
longus colli muscle flaps can be used for a cervi-
cal esophagus patch, whereas diaphragm and in-
tercostal muscle flaps can be used for a thoracic
esophagus patch.

9. Omentalization can be performed by advancing
the omentum through a diaphragmatic incision or
through a paracostal approach and a subcutane-
ous tunnel into the thoracotomy site. The omen-
tum is sutured around the esophagotomy site us-
ing simple interrupted absorbable monofilament
sutures.

10. To avoid stricture/necrosis of the omentum and to
reduce the risk of herniation, the diaphragmatic or
paracostal incision is partially closed with simple in-
terrupted sutures.

11. The thoracic cavity is copiously lavaged and a tho-
racostomy tube should be placed before routine
closure. A gastrostomy or nasogastric feeding tube
should be inserted (see Chapter 5).

12. A drain can be placed in the cervical area.

Gastrotomy for extraction of caudal esophageal foreign
bodies (Fig. 11.14)"

1. A standard cranial midline celiotomy is performed to
expose the stomach (see Chapter 3).

2. The stomach is retracted using 2-4 full-thickness
stay sutures.

3. An incision is made on the ventral surface of the
stomach, midway between the lesser and greater
curvatures in the area with the least vascularity. The
length of the incision along the gastric axis should
be wide enough to allow one hand to be introduced.

4. Ribbon retractors are introduced into the stomach
to improve visibility of the cardiac region by care-
fully retracting the walls of the stomach. Forceps are
then introduced into the stomach and passed into
the distal esophagus to grasp the foreign body.

5. Firmly lodged foreign bodies should not be forced,
as attempts to extract sharp bones, for example,
could perforate or lacerate the esophageal wall. In
such cases, bone rongeurs and bone cutters can be
used to fragment the foreign body. The distal part of
the esophagus, which may be partly seen through
the gastrotomy incision, is inspected and digitally
palpated.

6. The stomach and abdomen are closed routinely (see
gastrotomy section).

Postoperative management

Patients usually require multimodal analgesia and moni-
toring. Analgesia may include opioids (e.g., morphine,
methadone). Fentanyl in constant-rate infusion can be
used for severe pain management. Local anesthetic
agents (e.g., bupivacaine or ropivacaine) can be used to
block intercostal nerves. Nonsteroidal anti-inflammato-
ry drugs (e.g., meloxicam) may be indicated in selected
patients. To prevent esophagitis and gastroesophageal
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[ Figure 11.14 Extraction of a caudal esophageal foreign body through a gastrotomy approach. (a) Stomach retraction using stay sutures.
(b) Identification of the foreign body (black arrow) in the distal esophagus after gastrotomy. Images courtesy of Adrien Aertsens and
Journal of Small Animal Practice (2016) 57, 354-359.

reflux, omeprazole and sucralfate are used postopera-
tively. Broad-spectrum antibiotics (e.g., cefuroxime 15—
20 mg/kg every 8-12 h) are indicated due to the high
risk of aspiration pneumonia in these patients.

Vital signs including heart rate, blood pressure, respira-
tory pattern, and temperature should be checked for
the first 24-48 hours. Pulse oximetry measurement,
blood gas analysis, and thoracic imaging can be per-
formed if indicated. Thoracostomy drains are normally
maintained for 12-24 hours. Gastrostomy tubes may
be helpful for administration of postoperative nutrition
and medications but should be monitored and main-
tained for a minimum of 10 days. If a nasogastric tube
has been placed instead, it should be kept in place for
5-8 days (Fig. 11.15).

Outcome

The prognosis after foreign body removal is generally
excellent, except in cases of thoracic esophageal per-
foration. Early complications may include esophagitis,
ischemic necrosis, dehiscence, leakage, and infection.
Late complications include esophageal strictures and
tracheo- or bronchoesophageal fistulae. The survival-
to-discharge rate following surgery for the treatment
of esophageal foreign bodies reportedly ranges from
50% to 93%.'2141%23 Recent studies have demonstrated
a high survival-to-discharge rate in dogs undergoing
surgery for the treatment of esophageal foreign bodies,

although esophageal perforation is significantly associ-
ated with a lower survival-to-discharge rate. Only 6.1%
of esophagotomy incisions dehisced, and most of the
dogs that survived had good long-term follow-up with
few long-term complications.”® However, these studies
often combined various methods of esophageal foreign
body removal, making it difficult to differentiate out-
comes following minimally invasive versus surgical re-
moval or to provide detailed information on a significant
number of surgical cases.

Gastrointestinal foreign body

In veterinary medicine, the most common indication for
a laparotomy is the removal of foreign bodies from the
gastrointestinal (Gl) tract. Gl foreign bodies occur more
commonly in dogs compared to cats due to their be-
havior of ingesting objects. Gastric foreign bodies ac-
count for 16% to 50% of all Gl foreign bodies. In dogs,
the larger esophageal size compared to the intestine
or pyloric outflow tract results in the ability to swallow
relatively large objects that then lead to obstruction.

Clinical presentation and diagnosis

Gastric foreign body

The clinical signs of gastric foreign bodies include vomit-
ing, regurgitation (secondary to esophagitis caused by



vomiting), and abdominal pain. Abdominal distension
may be noticed in patients that suffer pyloric outflow
obstruction. Blood work (hematology, serum biochem-
istry, electrolytes) may reveal electrolyte and acid—
base imbalances, with hypochloremia being the most
common abnormality due to vomiting.

The initial diagnostic modality recommended is ab-
dominal radiography. In one study, plain abdominal ra-
diographs (Fig. 11.16) enabled visualization of 95% of
gastric foreign bodies; in only two cases the foreign
bodies were not observed (a piece of wood and or-
ganic material).? Contrast radiography can be benefi-
cial in differentiating a foreign body from an intralumi-
nal mass. The use of water-soluble iodinated contrast
agents is recommended because they can be easily
removed from the abdominal cavity in the presence
of a ruptured Gl tract. The disadvantage is that they
provide poorer contrast compared to barium. The
presence of free abdominal air in the abdominal cavity
should prompt an emergency exploratory laparotomy
due to the presence of a perforated viscus. Ultraso-
nography can aid in the diagnosis of Gl foreign bodies,
particularly when there is uncertainty about the pres-
ence of Gl obstruction on radiography. If free abdomi-
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I Figure 11.15 (a) Gastrostomy and (b,c) nasogastric feeding
tubes.

nal fluid is visualized, an abdominocentesis with bio-
chemical analysis and cytology of the fluid should be
performed to look for signs of septic peritonitis (i.e.,
intracellular bacteria) (see Chapter 16).

[l Figure 11.16 Plain lateral abdominal radiograph of a dog reveal-
ing the presence of a gastric foreign body.
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Intestinal foreign body

The clinical signs of an intestinal obstruction caused
by foreign bodies can vary depending on the location,
duration, and degree of the obstruction. The most com-
mon signs include vomiting, anorexia, lethargy, and ab-
dominal pain. Palpation of the abdomen may reveal the
presence of the foreign body. Abdominal radiography
can help identify the object, particularly if it is radi-
opaque. However, more often, signs of mechanical ob-
struction such as multiple distended, gas- or fluid-filled
small intestinal loops are visualized. In case of partial
obstruction, these signs may be less severe. Compar-
ing the intestinal diameter to the vertebral height can
aid in differentiating between a mechanical/obstruc-
tive and functional intestinal ileus. If the ratio between
the maximum dilated intestine and the narrowest point
of L5 is greater than 2.0, a mechanical obstruction is
highly likely and further diagnostics or exploratory lapa-
rotomy may be indicated.?® Contrast radiography can
be used but can be time-consuming. Ultrasonography
is quicker but operator dependent, and the presence
of gas in the intestines may limit the visualization of
structures. In a study comparing ultrasound and radi-
ography for identifying Gl foreign bodies in 11 dogs and
5 cats, ultrasound identified all 16 foreign bodies, while
radiography only identified 9.2 Comparing the ability of
ultrasound and radiography to identify Gl foreign bod-
ies, ultrasound revealed a bright interference associ-
ated with strong distal acoustic shadowing for all the
foreign bodies.

[ Figure 11.17 Oral examination in a cat showing a linear foreign
body trapped around the base of the tongue (white arrow).

Linear foreign body

Linear foreign bodies are more common in cats compared
to dogs and include threads, stockings, strings, and car-
pet. They can cause a specific form of intestinal obstruc-
tion. Typically, the linear foreign body becomes anchored
in a particular part of the Gl tract, most commonly the
base of the tongue (cats) or the pylorus (dogs). The
peristaltic movements of the intestine cause the linear
material to move aborally, resulting in the small intes-
tine bunching up like an accordion. Continued peristaltic
movements can lead to the linear material perforating
the mesenteric side of the intestine, leading to septic
peritonitis. The most common clinical signs are vomit-
ing, anorexia, and lethargy. Linear foreign bodies usually
cause partial obstruction; therefore, the clinical signs
may not be as severe as with complete obstruction. In
approximately 50% of cats, the linear foreign body can
be identified attached to the tongue during clinical ex-
amination (Fig. 11.17). Abdominal palpation may reveal
clumping of the intestines and abdominal pain.
Diagnosis can be aided by plain abdominal radiography,
which shows a plicated small intestine in the cranial
midabdomen. Gas pockets may be seen instead of the
normal curvilinear columns. The use of contrast radiog-
raphy can reveal more clearly the pleating of the in-
testines and, in some cases, the foreign material may
appear radiolucent. On ultrasound, linear foreign bod-
ies present as bright linear interfaces associated with
shadowing, and the affected bowel segment appears
plicated. Intestinal distension is normally less pro-
nounced than with larger foreign bodies.

Treatment

Gastric foreign body

When dealing with gastric foreign bodies, it is impor-
tant to consider their size and duration. This can help
in decision-making, such as attempting endoscopy for
retrieval. If the foreign body is too large for endoscopic
removal or if it has been present for an extended period,
surgical intervention should be considered. Prompt re-
moval of the foreign body is crucial to prevent migration
into the small intestine, which can lead to obstruction
and devitalization of the intestine. The preferred surgi-
cal treatment for gastric foreign bodies is gastrotomy.

Surgical technique: Gastrotomy (Figs. 11.18-11.23)

1. A midline celiotomy approach is made (see Chapter 3).
2. Moistened laparotomy swabs are used to isolate
the stomach from the rest of the abdomen, reduc-
ing the risk of peritoneal contamination.
Thorough palpation of the stomach is important to
locate and assess the foreign body.
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4. To provide retraction and decrease the risk of
contamination, two stay sutures are placed in the
stomach at either side of the gastrotomy incision,
passing the needle through the submucosa to pre-
vent tearing of the tissues (Fig. 11.18).

[l Figure 11.20 Retrieval of a plastic ball from the stomach.

5. An incision is performed with a number 11 scalpel
blade in the ventral aspect of the gastric body, par-
allel to the long axis of the stomach and midway be-

I Figure 1118 Isolation of the stomach from the abdominal .
. . . tween the greater and lesser curvatures, in an area
cavity using moistened laparotomy swabs. Placement of two

stay sutures on either side of the incision to minimize gastric without mayor blood supply (Fig. 11.19; Video 11.7). In
fluid spillage. case of a linear foreign body, the incision may be

made over the pyloric region.

6. The length of the incision depends on the size of
the foreign material, but it should be kept as small
as possible.

7. The foreign material is removed using instruments
such as DeBakey forceps or Allis tissue forceps
(Fig. 11.20).

8. The suture pattern for stomach closure varies de-
pending on the surgeon's preference. Typically, a
two-layer closure is performed, with a simple contin-
uous pattern involving all layers (Fig. 11.21) followed
by a simple continuous pattern or inverting pattern
(Connell or Cushing) incorporating the serosa and
muscularis layers (4-0 or 3-O slowly absorbable
monofilament suture) (Fig. 11.22; Video 11.8).

9. Once the stomach is closed, a segment of omentum
is placed over the suture site (Video 11.9).

10. In case of contamination of the abdomen, copious
abdominal lavage is indicated.

11. The abdominal wall is closed routinely.

[l Figure 11.19 Ventral incision of the gastric bodly.

Intestinal foreign body

Intestinal foreign bodies require careful evaluation and
surgical intervention. An exploratory laparotomy should
i s ermedharel pleig e sy be performed, with special attention to examining the
sutures, the ventral aspect of the entire Gl tract, as there may be multiple foreign bodies
gastric body is incised to extract the or a perforated segment of intestine oral to the foreign
foreign bodies. material. Once identified, the segment is assessed for
viability. Enterotomy is performed on a viable intestinal

Video 11.7. Gastrotomy for gastric
foreign body removal. After isolating
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Figure 11.21 Simple continuous suture pattern incorporating Figure 11.22 Inverting continuous suture pattern incorporating
all stomach layers. the gastric serosa and muscularis layers.
Video 11.8. Stomach closure via simple Video 11.9. Use of omentum to cover
continuous suture in two layers: the the gastric incision.

first layer incorporates the mucosa
and submucosa, while the second
incorporates the muscularis and serosa.

Figure 11.23 (a,b) Computed tomography scans showing a kebab skewer in the stomach. (c) Gastrotomy surgery for foreign body
removal. (d) Closure of the stomach in two layers. (e) Foreign body after extraction.



portion aboral to the foreign body, while enterectomy
should be performed on nonviable segments. In case of
doubt, it may be worthwhile to remove the foreign ma-
terial and assess the intestinal segment for a few min-
utes. In some cases, the intestine can appear nonviable
due to the pressure from the foreign body; however,
once the foreign body is removed and blood flow is re-
stored, the appearance of the intestinal segment starts
improving. If this is not the case, then an enterectomy
should be performed.

Surgical technique: Enterotomy

1. A midline celiotomy approach is made (see Chap-
ter 3).

2. The digestive tract is thoroughly examined, from the
abdominal portion of the esophagus to the colon.

3. The foreign body or bodies are identified, and the
presence of necrosis or perforation of the affected
intestinal segment is assessed (Fig. 11.24).

4. The segment of intestine is isolated by placing
moistened laparotomy swabs around it (Fig. 11.25).

5. Alongitudinal incision is made on the antimesenter-
ic border of the intestine, slightly aboral to the for-

[l Figure 11.24 Identification of an intestinal foreign bodly.
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[l Figure 11.25 Isolation of the affected intestinal loop from the
abdominal cavity using moistened laparotomy swabs.
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eign bodly, as this area of the intestine has not been
damaged by the passage of the object (Fig. 11.26;
Video 11.10). The length of the incision should be
sufficient to extract the foreign body without dam-
aging the intestinal wall (Fig. 11.27; Video 11.11).

6. After foreign body removal, the incision is closed
using a single-layer simple interrupted or continu-
ous appositional suture pattern (3-0 or 4-0 absorb-
able monofilament; e.g.,, polydioxanone). Suture
bites should be about 3-4 mm wide and are placed
3-4 mm apart, depending on intestinal thickness
and diameter. It is very important to include the sub-
mucosal layer, as it provides the greatest strength
to the closure (Fig. 11.28; Videos 11.12 and 11.13).

7. Omentum is wrapped around the enterotomy site
(Fig. 11.29; Video 11.14).

Surgical technique: Enterectomy

1. A midline celiotomy approach is made (see Chap-
ter 3).

2. The segment of intestine to be resected is identi-
fied and evaluated to determine its viability. Sub-
jective criteria for evaluating intestinal viability in-
clude intestinal wall thickness, intestinal color, and
the presence of peristalsis (pinch test) and vascular
pulsation (see "Intussusception” section below).

[ Figure 11.26 Antimesenteric incision made aboral to the for-
eign body.

Video 11.10. Enterotomy. An incision
is made on the antimesenteric border,
aboral to the foreign material.
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Video 11.13. Examination of the
enterotomy closure with DeBakey
forceps to assess if more sutures are
required.

[ Figure 11.27 Retrieval of the foreign body. [l Figure 11.29 Omentalization of the enterotomy.
Video 11.11. Intestinal foreign body Video 11.14. Placement of omentum
removal. covering the enterotomy site.

3. Moistened laparotomy swabs are used to isolate
the segment.

4. If the segment has sufficient mobility, it should be
brought out from the abdominal cavity to reduce
possible contamination.

5. The length of intestine to be resected is determined:
- Necrotic tissue: A minimum margin of 1-2 cm of

healthy tissue (Video 11.15).

Intestinal tumors: Margin of 5-7 cm oral and ab-
oral (Fig. 11.30).

Once decided on the margins to remove, the
incision of the intestine to be sutured should be
close to the main vessel irrigating the section
of intestine; this will improve perfusion to the
anastomosis.

6. The vessels supplying the bowel segment to be re-

[ Figure 11.28 Closure of the enterotomy using simple inter- moved are double ligated with a 2-O to 3-O mono-
rupted appositional sutures. filament suture and resected, including the con-
Video 11.12. Enterotomy closure Video 11.15. Assessment of multiple
using simple interrupted appositional intestinal perforations in a dog shot
sutures. with a pellet gun.
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Il Figure 11.30 Resection of a segment of intestine with a 5cm || Figure 11.32 Ligation of the arcuate vessels.
margin oral and aboral due to an intestinal carcinoma.

|

[l Figure 11.31 Double ligation and resection of the vessels sup- | Figure 11.33 Placement of an atraumatic and a traumatic clamp

plying the bowel segment. on the edges of the intestine to be sutured and resected, re-
spectively.

necting arcades in the mesenteric border of the
intestine (Fig. 11.31). It is important to ligate the
arcuate vessels located at the mesenteric border
(Fig. 11.32).

7. Atraumatic clamps (e.g., Doyen forceps) or the as-
sistant's fingers are placed on the edge of the in-
testine to be sutured and traumatic or atraumatic
clamps on the edges to be resected (Fig. 11.33).

8. The bowel segment is cut at the level of the atrau-
matic forceps with a number 11 scalpel blade, leaving
at least a 1 cm margin to facilitate suturing (Fig. 11.34;
Video 11.16).

Video 11.16. Intestinal resection,
ensuring no contamination and

leaving enough bowel edge for

suturing.

[l Figure 11.34 Transection of the intestinal segment at the level
of the atraumatic forceps, leaving a minimum of 1 cm margin for
suture placement.
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Suture end-to-end anastomosis:

1.

Suturing begins at the mesenteric edge to ensure
correct placement of the sutures, as this area has
a higher risk of dehiscence due to the presence of
mesenteric fat (Fig. 11.35; Video 11.17).

Once the first sutures have been placed, anasto-
mosis is continued toward the antimesenteric edge,
especially if there is disparity between lumen sizes
(Box 11.1). If there is no disparity, a suture can be
placed at the antimesenteric edge, followed by the
remaining sutures (Figs. 11.36 and 11.37).

A simple interrupted appositional suture pattern,
with 3-0 or 4-0 long-lasting absorbable monofila-
ment, is used. It is important to include the sub-
mucosal layer of the intestine, as it provides the
greatest strength. A single layer of interrupted
sutures decreases the risk of stricture and leakage
of intestinal contents and results in faster wound
healing. The needle is inserted about 3-5 mm from
the edge of the incision, and sutures are placed ev-
ery 3-5 mm, depending on intestinal thickness and
diameter. The chosen suture should have a good
tensile strength for at least 2 weeks, which is when
anastomotic strength is close to normal. Examples
of suture materials include glycomer 631, polygly-
conate, and polydioxanone.

Other techniques, such as anastomosis using a con-
tinuous suture pattern or a modified Gambee tech-
nique, have been described.

N

[ Figure 11.35 Initial sutures placed at the mesenteric side to
reduce the risk of dehiscence.

Video 11.17. Placement of the first
2-3 sutures at the mesenteric side of
the intestine.

5. After suturing, the anastomosis site can be checked:
- Pushing DeBakey forceps between each suture
(Video 11.18).
Saline leak test: Injecting saline into the in-
testine to see if there is any fluid leakage. The
application of leak testing in surgery does not
predict the likelihood of incisional dehiscence
or failure; however, appropriate use of this tech-
nique may benefit novice surgeons in intestinal
suturing techniques, such as suture number and
spacing.?

[ Figure 11.36 Placement of sutures at the antimesenteric bor-
der if no disparity exists between the bowel lumen sizes.

[l Figure 11.37 Suture placement is continued until a technically
correct anastomosis is achieved.

Video 11.18. Assessment of
enterectomy closure with DeBakey
forceps.



a. The bowel is atraumatically clamped 1-2 cm
proximal and distal to the surgical site.

b. Sterile saline is injected into the lumen with a
needle (e.g.,, 22 gauge) and syringe (e.g., 10 mL)
to gently distend the bowel.

c. Additional sutures are placed to close any de-
fect detected.

6. Finally, the mesentery is sutured using 3-O or 4-0
absorbable monofilament (e.g., polydioxanone or
poliglecaprone) in a simple continuous or interrupt-
ed pattern (Fig. 11.38; Video 11.19).

7. Prior to closing the abdominal cavity, omentum is
placed over the anastomosis (Video 11.20).

Box 11.1. Techniques in case of disparity
between bowel lumen sizes
The sutures in the wider lumen may be spaced fur-
ther apart than those in the narrower lumen.
The edge of the bowel segment with the narrower
lumen can be cut at an angle from the mesenteric
border toward the antimesenteric side to increase
its surface area (Fig. 11.39).
The antimesenteric border of the narrower lumen
can be spatulated (Fig. 11.40).
The wider lumen can be partially sutured to re-
duce its diameter.
A stapling technique can be used (Fig. 11.41).

ﬁ"“ T

[l Figure 11.38 Suturing of the mesentery to decrease the risk of
intestinal entrapment.

Video 11.19. Suturing of the mesentery
using a simple continuous pattern.
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Video 11.20. Placement of omentum
over the anastomosis site.

Stapled functional end-to-end anastomosis (Fig. 11.42):
Several types of anastomoses can be performed with
the use of Gl stapling systems. When staples, typically
made of titanium, are fired, they bend into a B confor-
mation, which improves blood flow to the incision. Two
commonly used stapling systems are the GIA (gastro-
intestinal anastomosis) and the TA (thoracoabdominal)
systems (Video 11.21). Five staple heights are available,
indicated by the color of the cartridge (grey, white,
blue, gold, and green) (see Chapter 6). For Gl surgery,
the blue and green cartridges are typically used in the
intestine and the stomach (usually thicker), respec-
tively. In the blue cartridge, the open staple height
is 3.5 mm and 3.8 mm for the TA and GIA systems,
respectively, and the closed staple height is 1.5 mm. In
the green cartridge, the open staple height is 4.8 mm
for both the TA and GIA systems, and the closed sta-
ple height is 2.0 mm. Regarding staple length, the GIA
system comes in three lengths: 60 mm, 80 mm, and
100 mm, while the TA system sizes are 30 mm, 45 mm,
60 mm, and 90 mm. Another stapling system that
could be used for functional end-to-end anastomosis
in small dogs (<10 kg) and cats is the Endo GIA stapler
with purple cartridges (length 60 mm or 45 mm; me-
dium-thick Tri-Staple 3 mm/3.5 mm/4 mm from inside
to outside line).

[l Figure 11.39 Angling the edge of the intestinal segment with
the narrower lumen if a disparity exists between the two lumen
sizes.
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