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Clinical Anatomy Lectures 1-6

Puliyur 5. MohanKumar
Josiah Meigs Distinguished Professor
College of Veterinary Medicine
University of Georgia, Athens, GA 30602, USA

Importance of anatomy in
clinical practice — Lecture 1

Puliyur 5. MohanKumar, BVSc, PhD
Josiah Meigs Distinguished Professor

College of Veterinary Medicine
University of Georgia, Athens, GA 30602, USA
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Canine Abdominal Anatomy:

Implications for surgical procedures

— Abdominal wall, peritoneum and

omenta
(Lecture 2)

Puliyur 5. MohanKumar, BVSc, PhD
Josiah Meigs Distinguished Professor
College of Veterinary Medicine

University of Georgia, Athens, GA 30602, USA
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Abdominal wall

= Rduscles

= Ventrolateral group = 4 muscles

= 3 broadsheets superimposed on each other with different
fiber orientation

= An aponeuratic tendon inserting upon the midline — LINEA

* Externol cholomingl obligue [EAQ) — ariies fram lateral ribs end

mm—ﬁﬂnﬂﬁfﬁfm Ia iEs inderiion on Moed
aftsg o petfuic

kntermai abdomingd ablgue (TA0) = arises frar [uber corme

foad swreurding fascia and lumber [PIesverse procesis) =

pirEes franioyenlng to fest it and linee aiba,

Tronivarse abdomingl = arises from inmer surfoces of e nbs
and frovsverse processes af mbar werlehroe - NEETs wpon

Ninew albg - does pot extend bevead the coudal povt of tuber

coae — the coudal povl reagin: ircovered darially

Rectus abdominus - arises from vendral shs ond stermom end
faseeTs o the peiwie brim and prepubic feadan

Darsolateral group [Sublumbar]:
Peaad Minar, liopsoas (peoas
major and iliacus), Quadratus
lusnborum
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Froem Biller and Evans” aAnatomy of the
Dog
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Interactive exercises

Blood supply to abdominal wall

* Segmental lumbar arteries from aorta

* Cranial abdominal a. from Phrenicoabdominal
* Deep circumflex a. — paralumbar fossa area

* Cranial superficial epigastric a.

* Caudal superficial epigastric a.

The superficial epigastric arteries are well developed in lactating
animals

NVF Hands-On Workshop



From Textbook of Veterinary
Anatormy, Dyoe, Sack and
Wensing

Interactive exercises

= Virtual skills/dissection

Innervation to abdominal wall

* More relevant in large animals
 Epaxial muscles — dorsal branches of spinal nerves
* Skin on the dorsal ¥ of the abdomen - lateral thoracic nerve
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Peritoneum

* Serous membranes lining the abdominal and pelvic cavities and the
abdominal organs
= Parietal = lining of the abdominal and pelvic cavities
* Visceral = covering of the abdominal organs

" El-gans covered on only one surface by peritoneum are called
‘retroperitoneal’ and organs that receive nearly complete covering are
called ‘intraperitoneal’.

* Parietal and visceral layers are continuous with one another at a number of
sites — consists of two layers — Ex. Ligaments, mesenteries, omenta

* Between the parietal and visceral layers are various amounts of connective
tissue, fat and lymph nodes. Vessels and nerves supplying organs also run
through these layers.

= Mome of these structures lie in the peritoneal cavity

From Miller and Evans”’ Anatomy of the
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Peritoneum

Ligaments: - .

Peritoneal ligaments connect organs, or P \
to the lateral and ventral body wall. ' "
Mesentery:

Suspends organs from dorsal body wall =
Prefix ‘'meso’
Root of mesentery:

Mesentery ‘bunching up® like a curtain —
intestine in suspended in from a small area =
vessels and nerves to the intestines arise at this

= e
= g

area — Constant between species — Ventral to L2 '::-'-1'::-“ r.m.-;-::.'::u_.' .:..:
— important surgical radiographic landmark, 4. it td M Ve, ol §, e &

prpanar, et vaieny -t
From Miller and Evans” Anatomy of the

Dog
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! * Greabor omentum

b5 the dorsal mesegastrium

Attachis the grester curvature of the stomach te the bady wall
Superficial leal

Deep beaft

Omental bursa - hernia

Epiploic foramen = right of the median plane = Boundaries: crandodorsal = caudate process of the
liver and the caudal 'U‘Ir‘ll'l:-‘l-,i Caudoventral — portal vein

Fhrenicosplenkc ligament; Gastrosplenic Hgament

* Lesser omentum

Ii the ventral fl'lt!-l!ll-lﬂl"il:ﬂ'i
Attaches the lesser curvature of the stomach to the liver

srlpﬂqduﬂhnll ligamant - portion of the leser omentuem that goes from the lver to the
l.ml:hiﬂ.ll‘l‘l
Hapatogastric Hgament = the lesser omentum that goes from the liver to the stomach
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From Miller and Evans' Anatomy of the
R T fir i R PR p—— Dog

Canine Abdominal Topographical Anatomy: *
Implications for surgical procedures
(Topography, Peritoneum, Diaphragm)
(Lecture 3)

Pulivur 5, MohanKumar, BVSc, PhD
Jesiah Meigs Distinguished Professor
College of Veterinary Medicine
University of Georgia, Athens, GA 30602, LISA

Topographical Abdominal Anatomy -
interactive

* Structures on the left of midline
= Parts of the stomach, spleen, ascending ducdenum (7), left lobe of pancreas, lobes of
Iiver, left kidney, descending calon
* Structures on the right of midline
* Parts of the stomach, descending duodenum, caecum, ascending colon, right kidney,
right lobe of the pancreas,
# Structures along the midline
* Abdominal aorta
s Caudal wenscaa
* Root of mesentery
= Yessels providing the abdominal viscera = orgination
* Autonomic structures
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Tstal — ey Froam Muller and Evans’ Anatomy of the
Dog

Importance of knowing the topography

= Palpation
* Ultrasound
= Surgeries

Interactive exercises

= Virtual skills
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Diaphragm

* Musculotendinous separation between thoracic and abdominal cavities
.23:\- * Projects into the thoracic cavity like a dome
. * Attaches to the ventral surfaces of the vertebrae, the ribs and sternum
* The central tendon

* Thoracic side
* Pleura??
= Separated from the pleura by the endothoracic fascia

* Abdominal side
= Separated from the peritoneum by transversalis fascia

Diaphragm (continued)

* Crus of the diaphragm
= Openings for structures to pass through

= Aorta
* Venecava
= Esophagus
ey ragprrabe
Fyrrpeh ke
To Pavikiel i Esophagus
of spbean o oces
Inornstand inas o
o retroper el
FyTph v
et Tir AV i

PG 1111 The pleural susface of the daphragm n a dog after e

mRrapeiioieal mpection of a graphile prepadalion (Fmm Hipgres Gl
rmegen A5 L pmph draenage e e (i CreTy e 00 S g
s THCHE LS - — ' From Milker and Evans” Anatomy of the

Dog

NVF Hands-On Workshop



Blood supply and innervation

= Blood supply: Caudal phrenic and other branches from aorta
* Merve: Phrenic nerve

Interactive exercises

Canine Abdominal Anatomy: Stomach,
Liver, Gall bladder, Spleen and Kidney
(Lecture 4)

Puliyur 5, MohankKumar, BV5c, PhD
Josiah Meigs Distinguished Professor
College of Veterinary Medicine
University of Georgia, Athens, GA 306002, USA
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Liver

= Lies almost entirely on the intrathoracic part of the abdomen

= Immediately caudal to the diaphragm

+ Diaphragmatic surface (cranial) is convex (adapts to the concavity of
the diaphragm)

* Visceral surface (caudal) is concave and is related to stomach.

= Dorsal border is related to esophagus, right crus of the diaphragm
and caudal venecava

Blood supply and ligaments

* Receives arterial and venous supply
* Hepatic artery

= Portal vein

* Falciform ligament

* Round ligament of the liver

* Coronary ligament

* Triangular ligaments

* Hepatorenal ligament 120 L, e g . T T
* Lesser omentum

Freom Killer and Evans’ Anatormy of the
Dog

Lobes of the liver

* Left medial
* Left lateral

* Right medial
* Right lateral
* Quadrate

* Caudate — Caudate and papillary
processes

FEL IRE Ly svmsial srgee’] [ Gl Seelionl aller o= ol euilliie-

* Renal fossa/impression S i g

From Miller and Evans’ Anatormy of the
Dog
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Gall bladder

* Embedded in the fossa between
lobe and lobe

* Cystic duct
* Hepatic duct

= Bile duct (Major duodenal papilla -
where is it located?)

Spleen

st

Drow

* Located on the left side of the abdominal wall

* Vessels enter and leave the hilus
* Blood supply: splenic artery

Stomach

* Greater and lesser curvatures
* Cardiac, Fundus and Body

* Pyloric part (consists of all three
below)

= Pyloric antrum = funnel shaped
proximal part

* Pyloric canal — the narrower, tubular
distal part

* Pylorus = opening between stomach
and duodenum — pyloric sphincter

From killer and Evars” Anatorrmy of the
Dog
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Interactive exercises

Blood supply and innervation

= Branches of abdominal aorta
* Autonomic nervous system
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Kidneys

* Paired — which is more cranial?

* Blood supply
= Renal artery

* [nnervation
 Autonomic

Fromm Maler ard Evars” Anatormry of the
Dor

Kidneys .

o,

e
aader way

* Enclosed by a tough fibrous tissue g

L _F L ]

capsule L
* Cortex — contains most of the glomeruli L
* Medulla = primary tubules sy

* Dog: Cortex, Medulla, Renal crest, Pelvis,
ureter

* Renal pyramid, Renal papilla e
* Hilus = receives renal vessels and has the e

ureter
* Renal sinus e e s g
gl o v st ek ange

From Miler and Evars” Anatormy of the
Dor

Ureter

« Penetrates the dorsal wall of the bladder at an oblique angle near its
neck

= Ectopic ureters = may end blindly = causes hydronephrosis or may
terminate in uterus, vagina or urethra causing urinary incontinence

NVF Hands-On Workshop



. s

Bladder

= Apex, body, neck, trigone
* Detrusor muscle
* Sphincter — Primarily a physiological {(not an anatomical) structure

= Ligaments:
* Lateral ligaments, Median ligament

* Blood supply:
# Cranial and caudal vesicular arteries

* [nnervation
« Autanomic and somatic

Urethra

= Intrapelvic and extrapelvic
* Female urethra is short and is completely intrapelvic

Canine Thoracic Anatomy - 1
(Lecture 5)

Pulivur 5. MohankKumar, BVSc, PhD
losiah Meigs Distinguished Professor
College of Veterinary Medicine
University of Georgia, Athens, GA 30602, USA

NVF Hands-On Workshop
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Bony thorax

* Thoracic vertebrae dorsally, ribs laterally and sternum ventrally

* Tharacic inlet
= Ti vertebra, first pair of ribs, manubrium of sternum

* Caudal thoracic opening ({thoracic outlet)

= Last thoracle vertebrae, last pair of ribs, costal arch and xiphoid process of stermum - sealed
by the diaphragm

* The first 4-5 pairs of ribs are straight and relatively fixed and provide support

= Caudal pairs are curved and swing in a ‘bucket handie' fashion; .wrlnlg.llng cranially widens and
shortens the thorach: cavity and coupled with caudal movement of the contracting
diaphragm increases the volume of the thorackc cavity and draws air into the lungs

« Epaxial muscles
* Hypaxial muscles

Blood supply and innervation

* Arterial
* Intercostal arteries
* Dorsal from aorta
* Ventral from internal thoracic artery

= Venous

* Intercostal veins
= Dorsal intercostal veins drain into azygos
= Ventral Intercostal veins drain into the internal thoracic vein (unpaired) and then inte the
cranial venecada

* Innervation

]
L[ "S.1E.7 a-d'i--r;-‘h.

From Milller and Evare’ Anatomy of the
Dog
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From Bdler and Evans’ Anatomy of the
Dog

Interactive exercise

= Bifid sternum

Mediastinum

= Space between left and right pleural sacs
= More or less median in the thorax

= Heart and other organs are located

« It is unclear whether the two pleural sacs communicate

* Unilateral Pneumaothorax or pyothorax tends to remain unilateral, but to be

safe one should consider any traumatic pneumothorax including surgical
thoracotomy to be bilateral and provide mechanical assistance to breathe.
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Lymphatic system in the thorax

* Lymph vessels return fluids from the
tissue interstitium to the blood stream

via the great veins

. L-.;mph nodes - situated EIIﬂJ'IF the length
of the lymphatic vessels are like filters —
remove and destroy any particulate
matter, microorganisms within the
lyrmiph.

* The left lymphatic duct — Thoracic duct

= Major = drains the left side of the thoracic
viscera and from the entire body caudal to

the diaphragm
* The right lymphatic duct
= [Drains frorm the right side of the thorax

Lymphatics

.
g

18 P10 Dt e o W Wi, ! el B T
Bor ol veva Lave Al e omaa | Cwr o e
e s | LEsER TEE

From Miller ard Evarns” Anatomy of the

Chylothorax
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% Canine Thoracic Anatomy - 2
" (Lecture 6)

Pulivur 5. MohanKumar, BVSe, PhD
losiah Meigs Distinguished Professor
College of Veterinary Medicine
University of Georgia, Athens, GA 30602, USA

Swallowing vs normal respiration

Chos EPRRES  Laryngopharyrs
U ; | Escpnagus
P Ol cavty {?Drm ()

FiG. 810 Disgram showing relaion ol portions of pharyn bo
esophagus and rachea. A, Dunng normal respiraton. B, During

Frowm Biller and Evans’ Anatomy af the
Cag

Trachea and airways

* Trachea bifurcates above base of heart

« Left and right principal/primary bronchi
= Lobar/secondary bronchi which enter each lung lobe

* Lung lobes are determined by the presence of lobar bronchi and NOT by
external fissures
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Pleural membranes

* Pleurae

* Visceral and parietal pleurae are held
together by negative pressure
[vaccum) existing within the pleural sac

* Surgical or traumatic opening in the chest
wall may allow an intake of alr into the
plevral cavity = recolls the lungs -
preumothora

* Fluid [pus, blood, ymph, etc.] may
accum ulate between the pheural layers =
difficulyy in breathing — named afver the
type of Hukd e g e CpsiE et T gelan e e

* Inflammation of the pleural membranes SR
{pleuritis or pleurisy] — can cause them to
adhere to one other = difficult and painful
respirabory movements

Fromm Miller and Evane” Anatomy of the
Dag

Pleurae and recess

* Lungs don’t occupy the thoracic cavity fully
= Costodiaphragmatic recess

* Pleural cupula
* By extend past the ferst rib
» Vulnerable for poncture wounds of the neck

NVF Hands-On Workshop



* Left
* Cranial lobe

* Cranial part

o Cawstial part
« Caudal lobe

* Right
* Cranial lobe
= Middle lobe o
* Caudal lobe O ==t

= Accessory lobe -

From Miller and Evare’ funatomy of the
Dag

Cardiac notch

Fromm Miller and Evane’ Anatomy of the
Dag
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From Miller and Evane’ Anatomy of the
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Interactive exercises

Heart

* Chambers

* Flow of blood in the fetus

* Flow of blood in the adult

* Vascular ring abnormalities

* Developmental abnormalities
* Membranes of the heart

Interactive exercises

Nerves in the thoracic cavity

* Somatic structures
* Autonomic structures

NVF Hands-On Workshop



rl 'z Dr. Chad Schmiedt
- ] Small Animal Medicine & Surgery,

. " Soft Tissue Surgery Service,
E _,{ Veterinary Teaching Hospital

Professor Alison Bradbury Chair in Feline Health
¥

Dr. Chad Schmiedt received his DVM from the University of Georgia,
College of Veterinary Medicine in 2000. Following five years of post-
graduate surgical training at the University of Tennessee, the Dallas
Veterinary Surgical Center, and the University of Wisconsin-
Madisonand a two year clinical instructorship at the University of
Wisconsin-Madison, in the summer of 2007 Dr. Schmiedt returned to
UGA to join the faculty at the College of Veterinary Medicine as a soft
tissue surgeon. Dr. Schmiedt is board-certified by the American College
of Veterinary Surgeons and holds the Alison Bradbury endowed chair
within the Department of Small Animal Medicine and Surgery. He is the
section head of the small animal medicine and surgery section and also
runs the feline renal transplantation program at UGA. Dr. Schmiedt
commonly sees referral and emergency clinical cases on the soft tissue
surgery service at the Veterinary Teaching Hospital and runs an active
research program focusing on kidney disease in cats.
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Diaphragmatic Hernia Repair in
Dogs and Cats

Chad Schmiedt DVM, DACYS-54
Professor, Small Animal Surgery
Alison Bradbury Chair of Feline Health
University of Georgia

Agenda

* Types of hernias

* Diaphragmatic anatomy

* Stabilization

* Anesthetic considerations
* Repair technique

* Post operative care

Diaphragmatic Hernia
* Traumatic

* Congenital -
* Pleuroperitoneal -
* Periteoneal pericardial diaphragmatic hernias (PPDH)

* Hiatal

NVF Hands-On Workshop



Diaphragm Anatomy

* Central tendon

= Pars costalis, sternalis, lumbalis
* 3 holes:

* Caval foramen

= Esophageal hiatus

* Aortic hiatus
« Local helpful muscles:

* Transversus abdominus
* Rectus abdominus

Diaphragm Anatomy

Traumatic Diaphragmatic Hernia

NVF Hands-On Workshop



Physical Exam and Diagnosis

* Dyspnea of varying degrees (38% of patients)

* Tucked up abdomen - wasp waist

* Muffled heart or lung sounds

= Unilaterally increased heart sounds (opposite hernia)
* Borborygmi in the thorax

* Orthopnea

= Sitting up

* Gastrointestinal signs (vomiting, dysphagia, diarrhea,
constipation)

= Asympltomatic

Radiographic
Diagnosis

Thoracic radiographs are most useful
Loss of diaphragmatic line on lateral projection in 66 = 97%

Viscera in thorax, obscured cardiac shadow, pleural effusion

Oral contrast
may aid in
diagnosis

NVF Hands-On Workshop



Positive contrast
peritoneography
Potential for false negatives
(low sensitivity)
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CT scan helpful for difficult cases  ovencon

Histary of corn cob Ingestian

335941

Timing of Surgery: Acute vs. Chronic Hernias

= Acute hernias —
* Traumatic injury may have other systemic consequences
* Bullae, shock, pneumaothorax, traumatic myocarditis, hemothorax

* Chronic hernias -
* Pleural effusion
* Adhesions
* Loss of abdominal domain

Survival of Acute vs. Chronic Hernias

Pathophysiology of Traumatic
Diaphragmatic Hernia in Dogs

W
1w
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Survival of Acute vs. Chronic

Prognostic indicators for perioperative Parioparative survival rates aftar surgary
survival after diaphragmatic hemiorrhaphy ~ Tor diaphragmatic "?1'3'9'.:1’:'-“ : and cats:
in cats and dogs: 96 cases (2001-2013) o

WA [ = L a s k.
T oogs and 17 cats with DH * Bd dogs and 29 cats with DH
Time between trauma and surgery, trauma and o 0 of cates with acute DH receiwed intervention
admission, admiiiaan aid irgery — nat withen 24 Pediirs ol admissien = 8% dischamged

piiocisted with suryival
r A3% of cases with acute DH receiasd inberventson
*  Duiration of anesthetia, surgical pracedusne, withan 24 Peduirs of fraama = 0% survival
concurment soft tssue or ohopedic njury
related ko martality

AT vt il 100 GLRAN, POETT

Timing of Surgery: Hernia Contents

¢ Liver may increase risk of
pleural effusion

* Stomach may risk bloat and
respiratory compromise

* More likely to take an animal
to surgery more rapidly if
stomach is herniated
(tension gastrothorax)

5 weel ald Golden Retriswves,
Bcude respiratory distress

Pleurpporitoneal diaphragmatic hermia with tension gastrothoras
Thirsa Tindings ang comdishen) with conpenital ploogertonsal diaphragmatic

Fetrnla with gastiic hernlitian, entrapment, and distenticn
340831
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Tromach & nat in cormect
kpcatign in the ahagmen.

Timing: The Bottom Line

+ Surgical intervention should take
place when the patient has been o,
adeguately stabilized.

] Y
'l
= Delay increases the risk of *A& .

respiratory compromise ——

Acute stabilization

= Supplement oxygen

= Analgesia

* Address traumatic injuries

* |V access

* Drain pleural effusion if present

= Emergent surgery maybe indicated
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Congenital Diaphragmatic
Hernia

* Heritability is not clear

* Most commonly peritoneopericardial
diaphragmatic hernia (PPOH)

* Occurs in cats and dogs

= May be incidental or present with
vomiting, inappetance, lethargy,
difficulty breathing, pleural or
pericardial effusion

3y old, MM, DMH
Vomiting, 3 weaks duration

30972
Surgical vs. Conservative Therapy of PPDH
Surgical and nonsurgical treatment Long-term outcome of cots treated I:-n-l'ul_ru'lthulf
of ?Iritzﬂl'llﬂ-plﬂﬂlrdhl d regmatic hemila or surgically for peritoneopericardial
n dogs and cats: 58 cases (1999-2008) diaphragmatic a: 66 cases (1987-2002)
= 34 andmabs had surgical rpair, = A7 treated surgically, 29 treated conservatively
= Apamals with clinical signs most cormmaonly had sungery *  Post op mortality 14%
= &% meortality for surgical treatment *  Post op complications in X937 cats
= g difference inlong term Survival with swngically # 7 ponservalvely treated cats had progredsion of
treated vio non-surgically treated chinical signs which caused death or reeed lor
+  Oither congenital abrormalities wede common surgical treatmant
[urnbilics hernias, sternal deferts, abdaminal wall *  BES pwner Latishaction with surgeny and 68%
hemrmdias) owner satisfaction with conservative,
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Anesthetic Considerations

* Preoxygenate
* Elevate the head if possible

* Rapid induction, intubation, and ventilation
- induction is a dangerous time

* Reexpansion Pulmonary Edema —Chronic
Hernias

= Axvoid high ventilatory pressures,
= Max araound 10 mmHg

Operative Management: Diaphragmatic Hernia

* Approach via the ventral midline

* Drape in extra space for chest tube and extending cranially

* Adhesions and necrosis may be evident

= Debride and close the diaphragm with a simple continuous suture line
* May require muscle flap or mesh is defect is large (rare)

* Drain chest — place a chest tube

Radial or Circumferential Tear

-;.r—=-_.—-~

- L

Traumatic hernias can have multiphe tears = be sure to inspect the entire
diaphragm, Particularly dorsally,

NVF Hands-On Workshop



Retractors are
important to be
able to visualize
and repair the
defect

Gently Milk Hernia Contents back
into Abdomen

IT reduction is difficul.

enlarge the hernia
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Mow organs can be nontraumatically reduced

Hernia sac

* Peritoneal mesothelial cells
will create a pocket or sac
around the hernia

* Can be debrided or left in
place
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Extending ventral midline abdominal incision into
caudal medial sternotomy is helpful if significant
adhesions are present

Hernia is closed from dorsal to ventral, medial to lateral
(hardest to easiest)
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Circumferential Tears are Bolstered with
Circumcostal Sutures, then Oversewn

What if you can’t close it?

* Transect rib and mobilize thoracic wall
* Rectus Abdominus flap

i T LY
* Transversus abdominus flap -'-_-f-"'“‘*
* Mesh WAL

* Porcine submucosa (515) /‘}K

Wart Coongn Do Tr e 2080010

Chest tubes post op

= Can use a red rubber placed through the
diaphragm
* Incorparated into diaphragm claosure or,
* Stab incision and purse string
* Typically exited through abdominal incision
and pulled prior to recovery.

* Or...place a thoracostomy tube prior to
closure of the chest.
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Complications

* Pneumothorax

* Pneumopericardium

= Reexpansion pulmonary edema

* Sudden cardiac death

* Death from other traumatic injury

* Ascites

* Recurrence of hernia

* Hiatal hernia

= Transient megaesophagus/esophagitis

Prognosis

= ~15% mortality prior to presentation

» Guarded peri-operatively because of acute risks before, during, and
just after surgery. Traumatic hernias survival 82 — 89%.

= Post operatively if animal is doing well prognosis becomes much
better

= Risk of recurrence is low

GASTRIC DILATATION
VOLVULUS

Char Schmsede DM, DACWS
Perfeisnr
Small Animal Surgery
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CQUTLINE

Signalment, history, exam, diagnostics

Pathaphyiiology Ly
Treatrment ii
Pre-aperative "_-
Imtra-cperative
PoriLaope rative L
Prognodls, prophylactic gastropexy

CQneeritinni and discussion

SIGNALMENT

- Deep-chested, large breed dogs
(Others: Shar Pei, Bassett, Cocker Spaniel)

* Usually middle aged to older

HISTORY

Restlessmess

Retching

Mon-productive somiting
Hypersalivation
Distended abdomen
Weaknes

Collapywe
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PHYSICAL EXAM

* May be nearly normal

Abdomen may not be that distended, femoral pulses
may feed OK, may aven be wagging cail

May be collapsed, in shock,
or cbtunded or dead

Or anywhere in between

V5. FOOD BLOAT?

Typically a history of food thievery is known
* sastric distenton can be as severe as GOV

« Dogs with food engorgement frequently
presented with acid-base and electrolyte
derangements (including hyperlactatemia)

* Dutcome with only supportive care is
excellent

Smare. Reese, and Hosgood WetRecord. 2017

CLINICOPATHOLOGIC
DIAGNOSTICS FOR GDV

* Right lateral abdominal radiograph
- Should also obtain an orthogonal view (VD)

« CBC, Chemistry, electrolytes
* +Coagulation profile
* BP and EKG

* 3 view thoracic radiographs (older dogs)

For the severely affected animal, stabilization must be
performed in parallel with diagnostics
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+ el bibdly nime

PATHOPHYSIOLOGY

RISK FACTORS

Iercreaned Fisk Reduced Risk

© Purpbred oo gans breed * Playing with cther dag

 Manary of GO or GOV in1 1 dgree = Mo i B i

. Deap chayted el

] * Fish and egg sapplements
Tt e - Enual time indoaors and out

© nestyiagrraveiesd

+ e § hoory 3 day with cesar

+ vkt Fervaken

¢ Metivity s sating

© Bt el

Rriet O lon

P e e T

Stomach Gas Amalyses in Canlne Acuie Gasirie ilstation wiith
Vilvalos

WA Vom Kromsges, © Canpaeii. | i, 8 Frach, L ln, aed § Saib

B byl [ =g i pa = g - ]
[ T e T
g & — -
T = T ma e R R B SSE TS TR
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i
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* Authors postulate gas s ot from aerophagia but a result of bacterial fermenotion
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Association between previous splenectonmy
and gastric dilatation-vealvulus in dogs:
453 cases (2004-2009)

Argnba | it vw hdivior B ledis oo Thardbii 7 Brmn sfvm wrwi

Previcas studies showed no evidence chat splenectomy was assocaced with an
increazed incidence of subsequent GOY

Oiddy of GOY 5 Tx with previous splencoomy vi. dogs withown splenectomy

Resulis—a (4% dogs m the GOV group and 3 {1%) cogs in the conirol group had a histary
o prevhoUs Splanaciomy. [ha odas of IN in d{-l.:lb- wilh & Fustony Of Deaeniust BDleracTomy
i 1S population of dogs wana 5.3 mes 1hase of dogs without & hstony of pievious Spie
nactomy {98% confidence inlahal. 1.1 o 2881

Conclusions and Clinical Aslevance—For tha patsnts i e prasent study. thars was an
ncransed odids of GIN = dogs with 3 hesfory of splanaciomy, |'-1-c-r.-'-..i.'h'1-.' casopay may
b Considensd i 000 UNOengoing & spienecthomTy, partoulatty i other nsk Tacions for GON are
prasent LAT Lt Adad Assoc 2013 242 13891-136840

Flusid
- tragh
GO AL Inteatinal ’ -
e — Heus, Atony  asbalance
Thoracic and l . B
ﬂlphﬂw +CVE, PV i Goieric Peritaniti
s blood fow tschemia '
Hepatie * i ’
1 il 1 Pl ratbon
| Tidal clesrande et Hecrosls
volume * Yanous y o
; \ Blood
: Flubd Boiss s e
l - Ahasnrption of .
Wi L Co — Bactertal ard Brsarriin
ralsimatch Septic  * andotomin
' wndulomn
L HAP whaek
Hy i A rrbapthamila,
Obstructive, l e '“":""" Myccardial
hypevalemic + Perfusion R
shischk . Reperfusion
Injury

ETIOLOGY OF CARDIOVASCULAR
COMPROMISE IN DOGS WITH
GDV

Verriluthan
Deaphragmaiic prinaire rededm ablity ic ventiliie
Blosod Flaw L o i .."1-,: -., .: -
Reduced cardiac renirn from abdomen v vena cava
Raduzed partal vrin Blood New
Cardise Chywfunction
Reduced resumm maan reduces soroke volume and cardiac cutput
Bstorecirdagraphic abnormalitie in 90 = IR of cies
Myocandal icbemairecromn
Chr?
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Gastric Wall Mecroan
¢ Sepowdary v hegh inragasiric preaane
+ Ryt bypotonalan

Bacterial Transhocation

* Unbemeran sygrificance. Aol scoerresce hasn's
been documented over cononod dogs

Reperfusion lnjury

SECONDARY COMPLICATIONS

Evaluation of plasma lactate concentration
and base excess at the time of hospital admission
as predictors of gastric necrosis and outcomae
and correlation between those variables in dogs
with gastric dilatation-volvulus: 78 cases (2004-2009)

Blan i Thays Taoin rmvia ) Brbeiiin & Symimgy iovna road i o | Bormaeth | Thivduids iscii, e B e Bias | P rimd

Gustrie Mecras in 12 degs (20%)
&5 dogs {B1%) survived to discharge
Digs wwith guseric mecradis
BSS qurwiwie W
SR =
Plairma hetate cutofl 7.4 mmaliliver !
%, pocurace for predoing asDnC eecrosis
B, mercurane Pow predhcting DA

L T i U

LN

= ol TR
= o ra

HE PEETeT, AL ) [He
LT S S S Y I C—
Eorar' s B e B - P s

Association between outcome and changes
in plasma lactate concentration during presurgical

treatment in dogs with dilatation-vohmulus:
B4 cases
Lawmw A Farher, o, peivi fodun Fomg. e, ey el T e e, Bt e K Kialey e mals peiv

© Dhongs weith isivial lacnane conceRtTiton bidaw 9 mmaelil = 90 survival | 35040 doga)

Drags with an iniciad lactace concesration cver T mmalll = S4% werwieal | 134 dicgs)

= Wighin the dagi with nitial lesae over 9 mmsliL

Final bictate comcantrasion (sl Suld remacsanon) over b4 mmebl, = THE parvval
i i PIN for final lackele dencestration el Bdan &4 mmalil

Abichaie changs in lactate condeniration laad than 4 mmall = I el

v BN for ohichsie chongy proaier dham 4 mmalll)

Percantigs changs in bsctain concantration legy than 42.5% = | 5% serwival

jom. 10K for percemiope changs preser than 41 .5%)

S Wil lactate iy important. bue better prognosis dogs withi a high initial lactate that
can ba reduced with pre-jurgical resuicitation

Zacher JAVHA 2010
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TREATMENT

TREATMENT: PRE-OPERATIVE

« Stabilization = IV isotonic crystalloids, hypertonic
saline, colloids
* 16 or |18 Ga IV Cath
* Front limb

* Antibiotics

- Anti-arrhythmics

- Analgesia / Premeds

* Other: oxygen?
free radical scavengers!

GASTRIC DECOMPRESSION 15
CRITICAL!

And/Or
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TREATMENT: INTRA.-
OPERATIVE

|. Gastric repositioning

2. Evaluate abdominal viscera
I. Ifindicated, perform splenectomy

2. If indicated, perform partial gastrectomy

3. Perform right sided gastropexy

TR Shmnpan wiplan] meterial of redpende o rectmmen] dvd odiuat (ed) therapy

occordingly — B and EKG monitoring are essentia! introop

ITIREALTTIEMN . WA NI

REPOSITIONING

In most cases. denotion Lan be accomplahed by vandieng on the dog's ngn

dide Evt L.
Pushing the fundus {which & nearest oo you) dorsally and to
thie dog’s left
#

Pulling the prlorus (which is away from you. near the dog’s
left side) ventrally and cowards you

Lise a gentle but confident application of force =, . o
Crfren helplul if the stemach iz decompressed f 7 !
| ’
v /) s
Werify correct poaiticning afterwands by carefully palpabng esophageal biatun '

Same sy hawe experiendsd b oawnter-clockwise vl
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TREATMENT: ABDOMINAL
EVALUATION

TREATMENT:
+/- SPLENECTOMY

+/- PARTIAL GASTRECTOMY

* Evaluate once completed remainder of abdominal explore

- If spleen is thrombosed or vascularly devitalized =2
splenectomy

If stomach wall palpates thin, is excessively dark/black or
white/grey = partial gastrectomy

* Gastric invagination! — has been associated with chronic
recurrent bleeding gastric ulcers and clinical anemia

PARTIAL GASTRECTOMY

* Invagination
* Stapled — GIA stapler

* Hand sewn
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When do you say,
“I can't fix this."!

SPLEEN

Hemoabdamean
Short gastric swvulsion
Splenic congestion

Dle-rotate stomach and see how it
docs!

Temture, color

Pulse
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SPLENECTOMY?

* Evaluate once completed remainder of
abdominal explore

* If spleen is thrombosed or vascularly
devitalized = splenectomy

TREATMENT: RIGHT SIDED
GASTROPEXY

Incisional
= Fandes; somewhal weaker but wirength ol wers-phaiclogc
Belt-loop
Circumcostal
Ventral incision
iy fead 0o madvertent gasorotomy during fuosre abdominal
e

Tube

= Wvipakear, often sireichey and may lead oo rescunmence

INCISIONAL GASTROPEXY
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INCISIONAL GASTROPEXY

iy Udrappeeluh e e v T U sl el
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Circumenamal Gastropexy

Similar 1o a belr oo but passes

behind a rib inszead of throwgh a soft

CHESisl TLininaed

|
- Albdeminal Weall
Al =5 cmi long
E_ =1 o apart
'\-_-‘_-. -\.__l. = r
¥ Y
ﬂq-
Lerarnuiculsr fap e —_h“'x\
bazed on greater ll,-",: )
CUrvane | | |
=4 cm long 3 1
=¥ cm apart K . l}l i l|I
- ¥ - P
5 T k]
=i . --_,_r"(
& "'l.- = —
— F P~
i
llr' -
i |

Behind the §1™ gr 13™ rib

Rib fracosre, hnorrbage, and
prsEumathoris afe reported
cemplicacicns

&
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Efficacy of Incisional Gastropexy for Prevention
of GDV in Dog

= &l dogs with incisional gastropexy
34 had gastropexy at GOV surgery
27 had prophylactic
= Median follow up was T+ days
*  Recurrence of GD alone in 3734 patients (=%%) in the GOV group

= Oeeurrence of GO in 32T (=1 1%) in the prophylsctic group

TREATMENT: POST-OPERATIVE

- Continuum of care from pre-op to intra-op to
post-op
© Aggressive volume expansion
Crystalloids 90-120 mU/kg/day
* HES 10-30 mbL/kg/day
+/- FFP or other blood products

Monitoring
EK.G, BP emesis
* Bloodwork and lytes

FE el d e o TR

TREATMENT: POST-
OPERATIVE

Analgesics (opiods; aveld MSAIDs)

Consider gastroprotectants [sucralfate +- Bamotidine anddor
omieprazobe)

Antibiotics usually indicated for presumed risk of bacterial
translocation

Consider anti-emetics/prokinetics if vomiting

Encourage small fregquent meals as soon as will iolerate
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FROGNOSIS

» Guarded to fair
* Mortality ~10- 27%

* Prognostic Factors

* Long (=6 hrs) clinical signs
« Concurrent gastrectomy or splenectomy

« Gastric necrosis
* Cardiac arrthymias
Peritonitis

Plasma Lactate (<6 mmol/L has a 99% survival)
Changes in lactate (> 4 mmol/L after resuscitation)

PROPHYLACTIC GASTROPEXY

Previous episode of GD!?
* Likelihood of GDV after
episode of GD is ~ 85%
Familial history of GDV?
At risk breed!
Werking/valuable dog!?

GRID GASTROPEXY

Clinical Evaluation of a Right-Sided
Prophylactic Gastropexy Via a Grid
Approach

| TR

J A Andrm Hosp Assos JO0E 0T 400,
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Spontaneous gastric dilatation-volvulus
in two cats

Mbireslith L. Leaiy, WM ared Viegisis Semold-Satepaar, DV, DACYECOC S e

i female Persan cats

Only | kad
compartmentalization evident
on precp rads

Both eanfirmied intracp

Mo history of trasma

Others reported in associaton
with diaphragmatic hemia

REENTEN O0F Co AN TR TORSION 1N ETGHT GUINE A PGS
FCAVED FORCELLLN)

Anznat Lomells MowiiAnd | lom Coirr, Slarion Bas o’ sl Jasss §R41

Considerations in
Gastrointestinal

surgery:
Focus on Gl Foreign Body
Obstruction

i oyt PR Y (College of
Brasproyons s Epdd II Veterinary Medicine
S iinii Wi UNIVERSITY OF GEORGIA

A i
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Objectives

* Understand preoperative diagnostics and medical stabilization in
dogs and cats with gastrointestinal foreign bodies

* Review basic anesthetic considerations for emergency foreign body
surgery

* Review basic surgical principles of gastric and intestinal surgery

* Review postoperative considerations and complications in dogs and
cats following gastrointestinal surgery

Preoperative Considerations and
Diagnostics

Is there a functional obstruction?

Functional obstructions can present a
similar way to mechanical obstructions

= Inflammation (IBD, peritonitis,
pancreatitis)

* Infection (parvoviral)

* latrogenic (hypokinetic drugs,
surgical manipulation)

= Electrolyte or metabolic
imbalance

= Idiopathic

fyogranulomatous jefunitis in 2 cat
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Could this be a mechanical obstruction other
than a foreign body?

= Linear or Singular Foreign Body
* Intussusception 4..,\

*  Stricture
* Neoplasia : ll"
*  Torsion

=

* Gastric vs. duodenal vs. jejunal

= Acute vs. chronic

= Partial vs. complete

= Intraluminal vs. intramural vs. extraluminal
= Strangulating vs. simple

Pathophysiology
* Excessive fluid secretion
¢ Increased parasympathetic tone from stretch receptors
* Lack of aboral transport
*  Malabsorption
* Fluid, electrolyte, and acid base disturbance
« Bacterial proliferation +/- translocation
*  Maore problematic in distal obstructions

* Devitalized bowel

« Perforation e R S S ——
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Pathophysiology
Decreased
m‘“l Aosorption Pressure Perttonitis

Swrallowedd air, Fermenied air e
¥ = —_—

Y Increased 1 Bacteria Diarrhea, Flatulence
PrESSuUre s -
] « Peristalsls \
Proximal secretions ———
. Arterial Tiow
= Waomiting, eructation ,
' +".-'-.'m:|l.|.'. autfiow
Bacterial
Translocathon *——— Boveel wall edema,

congestion

Preoperative Stabilization

Based on abnormalities identified on physical and
blood work

@ Correct dehydration
@ Correct electrolyte

@ Reevaluate acid-base status

Other Diagnostics

* aFAST (abdominal-Focused Assessment with / '
Sonography for Trauma)
* Diaphragmaticohepatic
* Splencrenal
* Cystocolic
* Hepatorenal

* Liseful for identification of free abdominal fluid

* Free abdominal fluid will dramatically impact
prognosis

* Moy not be apparent in a dehydrated animal
frecheck after rehydration)

Lisciandro, | et Emaerng Crit Care, 2011
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Radiography

* 3 view abdominal films

* Classic signs:
v 2 populations of bowel
+ Radio-opaque foreign abject
= Abnormal shapes — plication, stacking

* |ts not always classic though...
+ Intestinal dilation alone present in 45-55%

* Active vomiting, poor detail, poor body condition,
peritonitis can all make that evaluation difficult

g
r

How big is too big

= Small intestine
* Height of mid-body of L5 in dogs x
1.6 = 66% sensitive and specific
* Greater than 2.4x = 74-92% sensitive,
74-84% specific

= 1.6 -2.4x% can be from nonabstructive
causes = enteritis, nonobstructive
ileus

* Cats ™ 12 mm

* Large intestine
* Length of body of LS

Radiographic findings need to pair with
clinical signs

* 1yrold, MN, Bernedoodle

* Previous history of eating foreign objects, previous gastrotomy ~ 6
months prior

* 1 week prior to presentation = ate toys, threw up in yard

* 3 days before presentation — threw up some boxer shorts, become
progressively more lethargic and inappetent.

= At presentation dog appeared normal and had a nonpainful
abdomen, NOVA was normal, lactate was 2.0 mmol/L, PCV -47%, TS -
6.6
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Aty s 540

v Stemach, pylorus, desdenam s normal

*  Right mid abdoeminal nonohstructve
fnreian hody

Dy 2
= Foreigm material sgill present, still non obstrscthee
*  [hag nod veeniting., BAR, eating

Dy 3
Faniin malenal i
Dog discharped

1 calon
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Radiographic appearance of linear foreign
bodies

* Look at the stomach,
duodenum, proximal jejunum

* Plication, comma shaped gas
opacities
* Frequently no distention
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Comma shaped gas opatities

Bunched duodenwm in the right cranial guadrant

What if you can't tell?

= Wait, treat symptomatically, and
take another series

* Barium
* 57 miflb PO
* Dog:0,0.25-05,1,2, 3,6 hrs
* Cat= ), 5, 15, 30, 60, 120 min
* Problematic if perforation
* lodinated contrast
= 1 milfib
= Radiographs O 15 minutes
* Typically takes abouwt an hour
= If perforation suspected or likely

Ultrasound vs. Radiology

= 82 dogs, 27 with confirmed foreign body

* Radiology produced a definitive result -
70% of the time

* Ultrasound produced a definitive result -
97% of the time

* 30% of obstructed dogs did not have
radiographic evidence of obstruction, of
which 50% were linear foreign bodies

= Jejunum >1.5 cm was a useful
discriminatory finding

Sharma, VRL, 2011
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Perioperative preparations

Timing of surgery?
Can this wait for tomorrow?

* Surgery <6 hours vs. surgery > 6 hours after presentation in 855 dogs
= Overall outcomes did not differ in immediate (584) vs. delayed (210)
* Intestinal necrosis and perforation more common in delayed cases.

* Enterectomies more commaon and duration of surgery and anesthesia
longer in delayed cases.

= Early surgery had earlier return to feeding and discharge.
* ~5% of dogs had negative explore in both groups.

Maxeell, Vet Swgerg 2021

Anesthetic considerations

* Rehydrate prior to anesthesia

* Rapid induction

= Control and protect airway

« Ventilation maybe impaired if gastric distention

= Maropitant {Cerenia®) in the premeds (1 mg/kg)

* Regurgitation is common

* Consider an oro-gastric tube immediately after induction
* Perioperative antibiotics are indicated
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-

« Gently feed down

-

Measure bo the last rib ! .
Mark the tube ol

esophagus

Twist or insufflate to

get past LES A

Rermave mouth from !

tube 4
E..-i'l
"'l;
2B

Before you cut

* Prep and drape more than you
think you need

* Count your sponges

* Save clean instruments or have
clean instruments for closure

T

Geasypiboma

SUrgical expioration: INCISon 1engrn & retractors

* Do not cheat on
exposure!

* Use Balfour retractors!
* Use Doyens!

* Complete abdominal
explore!
& Satisfaction of search
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Can you milk it?

Into the stomach -
A pastrotomy is better than a
enterotomy

Into the colon =
Mo need for anything

If moving foreign body will couse
additional injury- don't do it

Specific surgical considerations:

| C

Gastrotomy

* Extend incision to
xyphoid

* Pack it off

= Unable to completely
isolate stomach

outside of the
abdomen

* Have a landing pad
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Gastrotomy

* Place stay sutures

* Stab incision into the
body of the stomach

+ Extend with scissors

* Between greater and
lesser curvature
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Make a big enough gastrotomy to do what
you need to do.

Occasionally, gastric ulcers can form with
chronic or caustic foreign bodies

Closure

= 2 layers — appositional or inverting
* Hard to leak check
* Local/abdominal lavage
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& Specific surgical considerations:

Duodenum

Problem Area

* Pylorus
* Common bile duct
* Pancreatic ducts

+ Blood supply shared with
pancreas

* Short mesentery
* Duodenal-colic ligament
* Potent secretions

Strategies:

* Avoid if you can
* Milk into the stomach if possible

* Do not separate the pancreas from the
duodenum

* Cannulate common bile duct

* Release the duodeno-colic ligament to e
improve exposure
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Problem area

* Rarely indicated to resect except for
tumors or idiopathic megacolon

* Foreign material can be ‘milked’ out

* High bacterial load = high collagenase
activity = prolonged healing

= Cannot be any tension on closure
= Poor blood supply

= High intraluminal pressure during
defecation

Preservation of the lleo-
cecal-colic valve

* 166 cats, IC) removed in about 25%
= Median survival not reached — good long term survival
» 77% of cats had good to excellent outcomes

* 14% of cats died as a result of complications or treatment of megacolon,
major complications in 10% of cats

= Canstipation recurrence oocurred in 32% of cats at a median of 344 days
* Mot associated with remaval or retention of the IC)

* Long term diarrhea associated with removal of the IC)

* Fair to poor outcome associated with removal of IC)

Crrossman, JAVMA, 2022
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General Surgical Principles

General Principles: Enterotomy

* Perform complete exploratory and palpate entire length of intestines
* Remove jejunum from abdomen

* Close Balfours to minimize contamination and preserve warmth

* Pack-off intestine with lap sponges

* Gently milk intestinal contents away from enterotomy site

= Handle gently with fingers or Doyen forceps

Closure

« Close with 3-0 or 4-0
monofilament, absorbable
suture on taper needle

« Use 51 or SC appositional
pattern

* Avoid inverting or double
layer closure

* Place sutures 4-5 mm
away from edge and 3-4
mm apart
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Gambee suture

pattern helps to

reduce mucosal
eversion

Modified
Gambee(s)

A Comparison of Ex Vivo Leak Pressures for Four
Enterotomy Closures in a Canine Model

P L W, VL RS, Do, 0T, st I Kreb, (v, DACNS- ST, Pric WL T, £r,

DR A
Leak Prassurt

- a

= il
E L aE |
i

=

] —

s I ¥ oTE Tt

PEHE & e’ kel prvsesy (ovm Hip! o P fosr peeemse
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Time far placement
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Preservation of lumen diameter

Classic anti-mesenteric enterotomy

#  Reduces lumen diameter i small

Transverse Closure of a
longitudinal incision

* Maintains diameter
* Creates dog ears

-

Maintains lumen
diameter
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e Negative Explore? It happens. Biopsy.

b = Always biopsy on a ‘negative’ explore
h * Biopsy multiple sites:
L * Gastric
* Duodenal
= Jejunal [proximal and distal)
L * llleal

* Get full thickness samples
* Avoid crush artifact
= Don’t forget lvmph nodes

43, Intestinal Biopsy Technique

e * Apply Doyen forceps or have
an assistant hold off

intestine -
* Skin punch biopsy L

» Stab incision with a 15 blade
and scissors

+ Suture technigue RY

*  Usually “anchor” under the
tongue or at the pylorus

*= Continued peristalsis causes

sawing of the mesenteric
border of the intestine

* Surgical treatment indicated

NVF Hands-On Workshop




* 176 dogs linear vs. 323 non-linear

* LFB were more likely to have:

= History of vomiting, anorexia, lethargy, pain on
abdominal palpation

* FB anchored in the stomach and extending into
intestine

= Intestinal necrosis, perforation, peritonitis

= Require resection and anastomosis

* Longer hospitalization

* Increased cost of treatment

* Both groups have 96% survive to discharge

Joumal of Small Ankmal’ Bracdos (2014} §8, 560-585
DOk 1001111/ jsap. 12271

Linear Foreign Bodies

Strategy:

* Release anchor point with
gastrotomy

* Remove remaining linear
components through
enterotomy [ies)
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Alternate Strategy:

* Release anchor point with
gastrotomy

= Tie foreign body to red rubber
catheter and milk through
intestines Not good for thicker

« Better for cats than dogs with linear foreign bodies
smaller, fine foreign bodies

et TR | i

R e R ]

. . T ]

Conservative Management of Linear Foreign
Bodies in Cats?

* About 50% will pass in 1= 3 days if the anchor is
released.

= Study of 19 cats with LFB treated conservatively = 9 ware
successfully managed withowt surgeny, 10 reguired surgery
after eonservative surgery failled. Al eats survived,

* Those not passed will progress to septic peritonitis....

* Maybe an option for some owners

» Carefully inspect
mesenteric border
for pathology

If perforation,
culture, copious
lavage, +/- open
abdomen or
abdominal drains
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Management of Luminal
Disparity

= Can be significant
= Chronic partial obstructions

* Partial over sew

T —

Disparity in luménal size can be accommodated by incising the smaller bowel at an
oifigue angle (left) or by placing sutures slightly further apart through the larger boweel

{right]
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Luminal Disparity:

Over sew

Identification of risk factors
for septic peritonitis and failure to survive
following gastrointestinal surgery in dogs

Jarwn A Crrtims o, C Rl W Sachimiech
Karrn B Ciemadl i Slaryhen i @

« 197 dogs with 225 surgeries
* 16% died prior to discharge

Fisk faciors for sepii periionds

* 12% developed septic peritonitis R .
* About 1/3 had continued peritonitis i
* About 1/3 of those dogs died * e g By s prctriTree

= 180 surgeries in dogs without
septic peritonitis
6% developed peritonitis
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Why bother?

Frequency of Dehiscence in Hand-Sutured and Stapled Significantly
SO oA e D reduced

B W (" Lalgy M Thoer Blasien” Wk [ B b Pueey ) Bagen ™ dorsed g,

K, Lathe®, Mol B Waeon™, Jegses J Lssman”, el s B Sdta™ t-
iy K s s B, I 5k Wl et Byt Wy i SUrgery tume
s, " bl m sy |ty s Yam Vs o e e D m—y | g £y 8 g

e g Ay s T Mg | S | Pty 1 e Ny e, Y, L S

Dekiscpnee Sairgery Time

FEESA EFs ﬂﬂ'l[lgl.ﬂ ll];BmI-rnlnu

Significantly lower dehiscence rates
in dogs with stapled anastomosis vs.

e -
perh S s ey hand sutured technique

Techinique Dehiscence

B “
St Thsomemmenn DA w 5%
e e .

e NS ) Bl -0 ey
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Infucmee of prooperabive sepibe peritoniis aml apastomatle
tectinbpee an the dehiscence of enterociomy sltes I dogs:
A retrospective revies of 210 anastonsises

Phgambad F. Do, 0TW 51 Hese YL Demiandel, 11451 DR0VS, dem Slpsar. [ U
v Foatarisi, D6 51 i | Bempienaia. D4 5L (R WA

Significantly less risk of dehiscence in the face of septic peritonitis

-

FEESA Sufiened FEESA Sured

Dehiscence rate 4.2% &.1% 8.7% 18.9%

p=038 P= 0015

*# When all dogs are considered together {n = 198) risk factors for
dehiscence were preoperative septic peritonitis and hand sewn technigue
it Surg 2018

FEESA Technique

Aftermath of a linear
foreign body
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disgaimnie LAk

Antimesenteric surfaces are
apposed
t+ Stay sutures can be useful

White, I5AF, HNE
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Staple and blade
control

Stapler is closed

Blade is advanced

White, I5AF, 2008

Can alwo use anather
G cartridge

Wheite, 1SAP, 2008
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TA stapler line
is oversewn

"Crotch™ suture
reinforces staple line

‘White, ISAF. D008

Mesentery
is closed
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Cost Comparison

0 rrans

=
— Ha Tl . i
s ]

| Stapher (Indfinity] Stagler [Synergy Sutung
Surgical (formerly
suture.comj

Materials 5343 5310 330
(1 new staphar = (1 mew stapler = {2 packs)
5248, 1 relpad = box 5145, 1 reload =

of 5 far $500) (b of 6 for 5989)
Time LS540 SEA0 CEG0
1.8 x $300/hr 1.8 x 5300/ 2.3 x $300/hr
Total 5888 5850 §720
— ="

Endo-GIA staplers
Stapled functional end-to-end intestinal
. anastomosis with endovascular
* Linear staple cutters gastrointestinal anastomosis staplers in
+ Made for laparoscopic cats and small dogs
use :

W 5 ) e B, L s 0, Bsiamns OV, 0 iU anp Bl Casmarmes

* Useful in open surgery 'Small dogs (n = 10) and cats {n = 15)
for smaller dogs or cats ' Median bodyweight = 4.6 kg
| No major complications reported

ﬁ / {i‘; R f?u?

POSTOPERATIVE CARE

Analgesia
Feeding
Antibiotics
Prokinetics
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Analgesia

* Local blacks can help (Nocita)
= NSAIDS contraindicated because of reduced Gl mucosal blood flow
+ Acetaminophen a good option for dogs

* Opiods are great, except... r = -
:. . .-;'- i}

* Can cause nausea, ileus, reduced appetite
* fMethadone, Fentanyl
* Switch to buprenorphine 1 day post aperative

* Gabapentin
* Tramadol

Feeding post operative

gut to heal

* Feeding increases strength of
anastomosis

* Feed when awake, typically that
night or the next day

* Intraoperative NG tubes

* Enterocytes need the food in the l j
o

* Perioperative esophagostomy tubes

Antibiotics

* Perioperative antibiotics are indicated
¢ 30 minutes prior to incision
* 090 minutes after that
* Cefazolin for most surgery (targeting G+ Staph and 5trep)
¢ Cefoxitin if colonic/rectal to increase anaerobic coverage

* Post operative antibiotics only indicated if contamination preop or
intraop
* Encourage resistance
* Mask leakage
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Prokinetics

* lleus can be a problem post op

* Worse in chronic obstructions, proximal (duodenal obstructions?), LFB
= NG Tube to reduce gastric residual volume

* Metoclopramide

= Lidocaine

* Ranitidine

* Erythromycin

COMPLICATIONS
=Vomiting

*Dehiscence- most likely
in the first 2-5 days

sStricture

*5hort bowel syndrome-
greater than 80% of Sl
removed

ih .
1\

Management of Hemoperitoneum
and Principles of Splenic Surgery

Chad Schmiedt DVM, DACYS
Professor, Small Animal Surgery
University of Georgia
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SURGICAL ANATOMY

Parenchymal organ S dwie
- Sfvort pesiric
: 5 : A EE R T =
Thin capsule of clastic et - Y

tibers and smooth muscle arvecy S vain

Bload supply- splenic
w

Ilrl:.‘r_'.\»' and vein

"l.’.]_gus and celiac nervous

innervation

e 0 o 1 F e il e
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SURGICAL ANATOMY

= Splenosis, siderosis
and hyperplastic

nodules normal

FUNCTION

® Blood storage —
* Red pulp and venous sinuses
¢ Blood filter —
* Damaged red cells are removed

* Recticuloendothelial function

L Hematnpnesis
® [ron Metabolism

] Immunﬂglﬂbulin pr{;-ducti-::m — white pulp
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Physical Examination and
Preoperative Work up

Clinical Signs of Splenic Disease

Cranial abdominal mass
Abdominal pain, distention
Lethargy, weakness
Hypotensive shock

Anemia, thrombocytopenia,
icterus

Cardiac arrh}rlhmias
E‘uagulupath}'
Gl - m'umiting

Nothing
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SURVEY RADIOGRAPHS

Can provide valuable
screening information

Frequently omitted in
favor of more sensitive
imaging, particularly with
emergent cases or with
hemoperitoneum

Maybe difficult to identify
origin of large mass

Thoracic Imaging

» Thoracic
radiographs/CT to look
for pulmonary
metastasis

» Cardiac ultrasound to
look for heart base or
right atrial tumors that
might be a source of a
primary tumor
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Should an echocardiogram always be
part of your staging?

Metastatic pattern in dogs with splenic
haemangiosarcoma: Clinical implications
D). WATERS. . D. CAYWOOD, . W. HAYDEN,
and 1. 5 KLAUSKNER
* Necropsy stud}' of 25 dr:g.#. presenting for hn:-nmwpneritl:urn1:-umJIr splc-nif:
ITidss
* 6 dogs (25%) had right atrial HAS

* Most common metastatic sites in dﬂgs liver, omentum, mesentery

J. smail Anim, Pract. (1988) 29, ﬂ'l'l'i—ﬂli_’;

Concurrent Splenic and Right Atrial Mass
at Presentation in Dogs with HSA:
A Retrospective Study

Sarah 1. Blosson, Dk, ([vEc. DACYE, Geraline Figgreon, 5. M, distrinls Monbisth, B2

® Group 1 23 dngs with splenir_‘ HSA
® 2 dogs (8.7%) had concurrent cardiac masses (both

Goldens), neither had pericardial effusion, 7 dogs
(30%%) had distant metastasis

* Group 2: 31 dogs with cardiac HAS
* 9 dogs (29%) had concurrent splenic HAS and 13
(42%) had distant metastasis

® Dogs with splenic HAS staged with abdominal US

had a low incidence of concurrent cardiac mass

b Am Anim Hasp Assoc 2011, 4Ti3356-341. DO1 10,5326/ 0 AHA-MS-5600) |
..=“'
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Concurrent Splenic and Right Atrial Mass
at Presentation in Dogs with HSA:
A Retrospective Study

e Group I: 23 dogs with splenic HSA
. ] 1!”_[:[5 (8.7%) had concurrent cardiac masses (bath
Goldens), neither had pericardial effusion, 7 4.]u;.~:
{ 30%a) had distant metastasis
® Group 2: 31 dogs with cardiac HAS
* 9 dogs (29%) had concurrent splenic HAS and 13

{42% had distant metastasis

* Dogs with splenic HAS staged with abdominal US

had a low incidence of concurrent cardiac mass

ULTRASOUND

*Blood flow?
*Evidence of lesions
in other organs?
*Free abdominal
fluid?

*Other abdominal
concerns’?
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CT scan - greater sensitivity for metastatic
lesions, can be easier in larger dogs

Abdominal US ~S350
Abdominal CT ~$600

Abx and Tx CT 51200
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Abdominocentesis

Frequently US guided
aspirates of abdominal
fluid if present

Measure PCV/TS

Evaluate
microscopically

Can track overtime
(every 1-2 hr) and
compare to blood to
determine bleeding
activity

Splenic Aspirate or Surgical Biopsy

Splenic aspirate or
biopsy are rarely
performed as part of
work up procedures
in dogs.
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Preoperative Prognostication
e T T e T T T T T T e T T P FT T

Dogs with hemoabdomen go from normal to abnormal very quickly,

owners have little tme 1o digest

Your dog has cancer, I'm sorry.
But wait...

* Roughly 1/3 of splenic masses are
benign.
* Anccdotally, the larger masses are
more likely benign. A small
bleeding mass is more like HAS

£

* Most dogs survive surgery and
those that do have an good quality
of life (il its HAS though it is
probably short).
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What is this ?7?

G I Evaluation of the validity of the double two-thirds rule
enera for diagnosing hemangiosarcoma in dogs with
nontraumatic hemoperitoneum due to a ruptured

Stat ISt I-CS splenic mass: a systematic review

v, gl f e, [IVH, M

® “Double 273 rule is reasonably accurate but likely an
underestimation

® About 73% of splenic masses are neoplastic.

® About 87% of the neoplastic masses are hemangiosarcoma

e Ifa tlng has a non-traumatic hemoabdomen with a :¢|:-li.-ni1_'

mass — about risk of neoplasia increases
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Perioperative outcome in dogs
with hemoperitoneum: 83 cases (2005-2010)

Cassle M. Luse, o Willinm T. W Calp, v, sacws; Phalipp D Mayhow, moses, o
K T..hg. v Robsem B Reblisn, rase, maovise F“I|.|h|r H, Kasa, masi, Fali, Bacvsr

Dbdective—To characierize the clnical course of dogs wish harmopsritonaum in the poicpeeative

samrg e 10 deterinrs fmk Baclors hal sy Sfecl shorl-Seirm ouloome.

Dealgn—Fapospacinmg cate senes,

L. Animals—&] client-msmed dogs

T b Procedures—The medical iecoeds ol 5 wilh hemopesitoraem thal undarssmnt sungety
- b bwwesan 2005 and P00 vees el Data weda analyed to Satenming nsk lacies asso-

craled vwith penopatative oulcore. The perioperates pinod was dedined as tha time Troem
arh'.ﬂw:}n 1o 1h11 hospital for treatmant of hemoparioneum urtl 10 tima of deschargs or

[ T N TN R N TS L T LT N e "

f'l'll.’lﬂl-ﬂl'l! Ty

En-rr:iuimulud -ﬂrllr,llﬂ.hﬂrlﬂ- I Ehi prosand study, factors associated with dosth
arel tabdune to be dischanged trem The hoapsal included tachyeandia, & requeraeant o mas-
snat Iransdusian swith blood products, and this denvolopmont of resgiatony dsesss second:
iy o0 suspecied pulmonany Thrombosmboliam o aculs respiralony distness syndioeme Tha
prEsancs ol desasse within the splean was poditively associabed with survival 1o dischange
Surgecal mtarvontion lor treatmand of hemoperitoneum, regardless of atiolegy, resulted in
disciargs lram the boapital for 70 of the B3 (849%) dogs in this seres. LAm Wl ded desoe
| HNA 74T 1385138910 |

Do the more abdominal lesions identified on
ultrasound mean its more likely cancer? Not really

Prevalence of malignancy when solitary versus
multiple lesions are detected during abdominal
ultrasonographic examination of dogs with
spontaneous hemoperitoneum: 31 cases
(2003-2008)

Jesfus e Barvirsan, LFCSL bmrdlor L Bemema, SN DLW Cary L A HSamisr, DA, 8B, PRl
DUACT ol Tovwnas il Risimard, W WD OGN ECT

spontaneous hemoabdomen, US-detected lesions
* | lesion = 0% malignant
* More than 1 lesion = 81% malignant

Jourmal of Vateanary Emevgency and Grncal Care 19(5) 2008, pp 456-500

i g WAL W G- 1 200 @ B0-166. 2 ___;'I
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Owner assessment June 2, 2012 | Veterinary Record
of dogs’ quality

of life following

treatment of neoplastic

haemoperitoneum

A. H. Crawford, M. 5. Tivers,
5 E. Adamantos

The study found thar despite a significant perioperative mortal-
ity, dogs treated surgically for neoplastic haemoabdomen encountered
minimal serious penoperative complications, a short duration of hos-
pitalisation and a rapid recovery postoperatively. Although surgically
treated dogs had a short survival time, this was associated with a sig-
nificant improvement in Q0L and pood owner satistaction. Thus,
surgical management can achieve trﬁipﬂmr}r remission and give the
owner valuable time with their pet, with a good shont-term outcome
and high owner satisfaction, despite a poor long-term prognosis.
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Spontaneous hemoperitoneum in cats:
65 cases (1994-2006)

Willliam T. M. CUIEI van, pacvs: Chick Weisae, v, paacvs; Melisa E. b.r]l.u“ i e B Gordion,

Dana L. Clarke, vai Lauren K. May, vialy, bacvs; Kenncth | Drobatz, s, ssce, maovece,

Cijective— o describss tha clrecal 3igim, pinsecsl samealon Todings, clncal labomory
st ek, e5a0ksly. and CUICOEE BN cals wath SO s, Do OnHaT

Daslgne=Hatrospectsn ash seres.

Anireinls—E5 clant-oums CATS WA SEOr ETHe0iE PO Do
Procsdurss—hladeal rmcords of cals with sponianscys hamopsrtoneum at 7 lwge e
fermal chnics werle reviewed. Cats were inchaded if o dedrstsm dagnoss of sporiancous
Fasrmpuaiitorsaam ool bes obaimed Lom (e of The medcl! econds

Residts—G5 catls me inchusion crtetia, The mosl oemmon hisiorcal ndings vwers loth-
angy, arodaxn, and wamiling. Commen Tindngs on plwaicsl ssarrenaion inchacked rod-
mguaio trydradion siatus and frpofhermia The mosi comenon chnicopuaihoioges abnormalb-
feees wen® high serum AST actvity, anemia, prolonged prothrembsn tims, and g

partisl thiorboplastn e, Foripsn penciey] CIOMEG] of cals had abdomingl faoplasis,
and 5% 5851 hed ponneoplashe Conddions. Hemangiossosma was the most often
deagnosed neoplasmn (1000 00%), and the spleen was The mos! cominon locstion for
reisasia (11300 375, Eighd cats survieed 1o Da dischasged bom (e hasgatsl Cars vwith
respbiais wore signiicantly older and had signdcantly iower PCVs dhan cats with none
rescgraslic dissass

mnﬂ_tﬁ:ﬂ Relevances—Sooriansous hermopetilonsum in cals ofen fesuls
of homopecdonoum i cals & spprocmatoly ovenly deiribuisd betvwoen nooplasbc and

orrsopintte dtsased. Although only 8 ey cats wade roaled m This shudy, tha progncsis

1A, BCVE,
IR 5T

When to do surgery?
Is it elective, urgent, emergent?

® Just a mass?

® Actively bleeding mass?

* Had a bleed, but now stable?

* Actively bleeding, temporarily responsive to fluid
resuscitation?

* Your schedule?

* Comfort level (Could it be a liver met bleeding)?

®* No mass? Traumatic?
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Preoperative Stabilization

—_—————————————————————
Fluid resuscitation

Blood replacement
Fibrinolysis inhibitors

Monitori ng

IV Fluid Resuscitation

* Shock Dose = 90 ml/kg,
give 1/3 1o 1/2 and reassess

® Limited volume resuscitation?
* Hypertonic saline, hyperoncotic fluids (hetastarch)
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A Pilot Comparison of Limited Versus Large
Fluid Volume Resuscitation in Canine
Spontaneous Hemoperitoneum

Taen M. Hommord, DV, DACYEDG, Joerrier L. Hobm, D, DACVECE, Claing AL Sharg, BWWS, DACVEDC

ABETRACT

Teoateneat 1oe hovrcrrhinge: SHOCh Seconaary 10 8 SE0N A0S MMOpeilonsT nchudes restorsson of IV ol snd sungcesl
corirol of Famorhags, This sfudy was desigrad 1o deberming i lmibed Thesd volumes resuscitation [LFVE) with Fypedionic salineg
S e Pryporoncotes Rukds (ydamuyotiylstanch [HED]) reschs in mone mgd cerdionaseilar stablzaton i dogs wilh span-
tarseciss hEmopsd orpum vsus Conseniicns)l resusciabion (CH) wil lege volume resuscitation. Eighdeen clier -owned dogs
prosaniing i hemontgie shock «ith & aponlanissen hirmoperitaneum wain shiolsd Dogs wera fndomited o be Musd m-
musoitabed with up o 80mLkg ol an obonkc orysialod OR group) or up o8 mil g of 7.2% Na chilorcs fue.. B85 oomisnoed with
wp i 1 0 il g ol 5% HES. Madsiurimints of wilal signa, lscisia, pachod col voberss POV 1oial solid TS, and bood prasiuns
werrn o & standax] Bme panks. The primary ond gt was me 1o stabslrafon of bemodynamic paramalens Imesseed in
i Doegra i this LFVF grous Sehiissd hamodyramis starsle ey sgnit ity 1Bt [20 mn imnge, 10-25 min) than thass
tha CA growp (8 mn: mnge, 18- min; P 0271, Fulees shudies aro wamanbed o hafher investigaie polenbial benolits
Edeciited wilh LFVA i dope with soonlinedus hamopiensnsum, L Am A Hoss dadce 2074 50150188 DO 10 530
SAAHA-NES-RORS]

Autotransfusion?

® Perfectly fine for dogs with traumatic hemoperitoneum,
hemothorax
® Be sure there is no possibility of sepsis
* Cancer?
® |5 there other blood available?
* Will they die without it?
e Mot ruall:,.- any ev idence that it reduces ltmg term survival

* Tumor has likely aln*.a:l:,- spread
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Autologous blood transfusion in dogs with
theracic or abdominal hemorrhage: 25 cases
(2007-2012)

iromaca A Higggs, DR Ellor Rudiod, DYRL DACYECC; Bebeora Barby, DV, DACYIM,
DACVECT amnd Andeew K| Uik, DVM, DACVECC

ol e

CHryrlamy - T sbrm ydrw (o s | LT e D mi wy L ET ) dhgm
= Brtpspectier srudy || sy 307 |uly

Sy Frivpw soierury sl ere

Animes  Terrrs o dogo s AHT iy i i bt | ramerraan

h—_ﬂ-h—- The bumarita ] T e Al o o il oy e brves ml "
transfson” hom by S0 iy 200 (e oered omdund sigralimei, oy weight, relogr
brmearhagy sneoy and rethl o colirinm . lrnhll-l wmmd prwrhend ol ART acbasristrsizw s ol rsosgiae

(5535, R or abed 11-51". I Vo e nched b har AR bl e 1%
:-;q".|:un.ﬁ-d.|uilT—I-l--iH]l-|1l1'|u.-"U d‘-l-l.llyl-.l-ui—hli*-'-ﬂ.ﬂi"m
i bl bt e (30737, TV o i W i bt St 1017 o | Wbl et

i-nhhulumu-l.u- [ Sy0 R & 4R
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-nvmﬂﬂa-‘rw‘-h-rwm - naar il e
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b i

Cprc] sy

AFT = an st b volure nrh—i-hﬂ--ﬁhnuhl—:-
lll'rnhrllrl-'llrulurlu_l.

s I--:-Ei (G IR 2RE TIE-TH et 0 T Lo 1200

Autologous Blood Collection/Administration

i{'.‘ulla:tiﬂn:
1. Into syringe by butterfly catheter
2.
3.
4,

Into catheter tip syringe —
Pool suction tip into sterile
container

+ anticoagulant ]

(] Vet Ermewg Ol Cirer 2006; 2606l Tiofe S50 F dlor: 10T 10 Lec 124078
(] Vel Ereryy Coril Care 3009 TS0 9650000 dhet QILITETAL DT S-S0 K] SN0 NGS5

Transfer into separate sterile syringe
for administration through blood
administration filter
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Fibrinolysis Inhibitors f —
* Aminocaproic acid, Tranexamic acid =~ ———" - -

* Stabilizes clot formation

A £ 20 mgig
&0 bk u waww [HE S0mghkg
B 100 mghg . )
. 1 O 1womgagpe  MA is “maximum
£ g B amplitude ™ and is o
£ ! = E measure of overall clot
3 A : g el strength on a TEG
™ I an HEH | EEL
2 = e
tirmee [ & P2 0017 va ime D

SURGICAL DISEASES

» Neoplasia

* Hematoma

* Traumatic rupture
« Torsion

« Abscess
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NEOPLASIA

* Hemangiosarcoma
. Ilcmangiumn
+ Mast cell tumor

" l-‘@'lﬂi]lli!ﬁar{.‘(ﬂﬂﬂ

« Histiocvtoma

* Sarcoma

HEMATOMA

* May cause very similar
clinical 5igns as a
ncﬂplastic mass

* Gross appearance may
be the same as a
ncup!astic mass

. Histup:ltht}lug}'
necessary to
determine the
difference

* Provide pathology
with lnrge tissue
sample
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TRAUMATIC RUPTURE

* Usually secondary to
severe blunt trauma

* Hcmnrrha%: can be
significant but usually
stops without suroical
intervention

* Evaluate splr:t':n

* Suture lacerations or
remove all or
portions that are
devitalhized

TORSION

» Ma:.- be Spontancous or
secondary to GDV

* Occlusion of vessels
leading to ischemia and
necrosis

® Generally requires
splenectomy unless
diagrmtﬂ:d early and
spleen still viable and can
be de-rotated
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Vascular Pedicle

ABSCESS

* Vague clinical
S1gNs

* Hematogenous or
direct spread of
bacteria

* Diagnose with US
and FNA !

. Sp]enm:tum}f

* Culture and
continue systemic
antibiotics
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Splenic Surgery

SURGICAL PRINCIPLES

® Handle spleen caretully to
avoid rupture

® Have plenty of hemostats
available — use them on
the H[}]L'L'n side or both
sides if active |‘J]L'+:ding

* Perform a gastropexy

* Provide multiple tissue
.l-'.&]'nplc*:-; tor biopsy
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T

SURGICAL PRINCIPLES

s Make '.ult:qual.t: sire
],1|'.|;| rotomy lor tlmmugh
exploratory

* Have suction to remove
hemaorrhage

* Pedicle-ize and remove
omental adhesions

® Stav close to the !-:|'.||(-vn
a

SURGICAL PROCEDURES

* Partial .‘i[}h.‘l'll.‘t'T.Ull'lj'

* Total :zpli-m'[ tomy
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[ ]

[ ]

L ]

PARTIAL SPLENECTOMY

[Double Iig.'m‘ vessels that .iupr.n]}' portion of .tipl:*rn to be removed
Lirn!l}' COMpress H|:||4.'-.'|1 belore :.'|.3:|1|]ri|1g

Transect '-ul:l]d.'i.‘n and and oversew cut L'ilgt' with two continuous rows
se 3-0 or 4-0 absorbable suture on Ltaper needle

Monitor suture line for ]iEL‘L'i.lil'lg

PARTIAL SPLENECTOMY

* Automatic Htapiing
devices can be used for
part ial :-;pl-.*n{*.-:rr-r}mv

i ' ] T ¥ o
Two stagge red row ol
stap[q::i are p]atucl

® Must ensure that the

tissue is not too thick and

ﬁTE‘LFll.{":'-I Ae SeCUre

NVF Hands-On Workshop



. s

AR i
|

SPLENECTOMY

¢ [solate sph:m and idunlif}' vascular |.':1:E|EL'|L'
* Pack-off :-;plﬂ-r:n with moist 1a|:|- sponges

* Diouble ]igalt: vessels with absorbable or nonabsorbable

material

SPLENECTOMY

. Hemuclips may be used
to save time but must
be secure

* LDS stapling device
(Ligate — Divide -
Staple)

* LigaSure or Harmonic

Scalpel ’;’y

NVF Hands-On Workshop



Harmonic
Scalpel

Ligasure
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Or... you can just ligate....

* Hand ties or
instrument ties
» Ligature with the

dog, hemostats

with the splccn

e Suture t}rpe?
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The one exception..

L ."';]“.lh'l'iii_.' torsions should be
removed at the twist.,

®* Suture or :ilaplt'

Association between previous splenectomy
and gastric dilatation-volvulus in dogs:
453 cases (2004-2009)

Angela | Samor, v Adnienne M. Bentley, roa, pacvs;, Doeothy C Brown, ovs, sscr, pacv

* Ondds of GDV 5.3x higher in dogs with previous splenectomy vs.
those wil]mul !ipll'!'ll'l'tﬂ!'l'l}.'

Results—& (4% dogs in the GOV group and 3 (1%} dogs i the control group had a history
of previous splenactormy. Tha odds of GDV in dogs with a history of previous splenactomy
n this populabon of dogs wera 5.3 tmes those of dogs without a hestory of previous sple-
nectomy (35% confidence intarval, 1.1 10 26.8)

Conclusions and Clinical Relevance—For the patsants in the present study, thers was an
noregsed odds of GOV in dogs with a history of splenactormy. Prophhdactic gastropaxy may
be considerad in dogs undergoing a splanactomy, particulary if other nsk factors for GOV are
presant. L Am Ler Mad Assoe 2003 242:1381-1384]
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POSTOPERATIVE CARE

® Analgesia and supportive care

* Monitor closely for signs of hemorrhage

® Repeat PCV/TS as necessary

® Provide blood products if necessary to replace
losses

® Continue ECG if arrhvthmias persistent

* Continue IV fluids until eating and drinking

Complications
e s S 8 L A8 4 Tl L S AR S srE Sm
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Hemorrhage

* Mostly commonly — its
your tault — bad ligatun-,
missed pedicle, etc,

* Coagulopathy

* Another mass — check the

liver!

Arrythmias 3 aaay | i
LS 7o Y N (00N | Y R i N e o i
HHEEE e
operative complication ! "'r"".""'-,_-"'f..“L..,—"J T M I J"h‘['lmf
i
o ""Hl"‘""‘l‘-"'-l!'-."".l--“'1!-““|!-r'¢"-'1| -‘.lw- 1lﬁ| "||1'"|'-""-:.-

* Most common post

® Llsually o I'l:_itl!"]ll:lﬁ_l‘_[lii anl
usually doesn't require
treatment ! I o "

® Treat il: ln'l.l.‘h'l.‘L'.EI.!'thL' R on AR b A AA A A A
- -

T, multiform, reducing !
s e eI Bt

cardiac l:':lll.l]}l'llt

* Lidocaine (2 r1|gfkg bolus A y l-’.-‘-rr!ml" FHT _..'!' 'J..f.-'|l-".-'r.]._.!-1;.e"--,_..'__rr:+g-
then 50 }lg.-" kg.-"min:l or ! _
Sotalol (1 — 2 mg/kg BID) g R A S T

Erm—
fl i e e el e o e e
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Pancreatitis or Gastric Necrosis

. 'Sr.l}' close to the s.pici::n!!

Babesiosis in Pit Bulls

® Pit Bull Terriers and related may develop
Babesiosis when immunﬂsupprcsscd and

putcntiall}' after removal of the splccn
e Vertical or horizontal transmission
® Discuss risk with owners

® Consider a partial HP]EI"IEC'E.D[’I‘L}T
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Qutline

a Owverview of chylothomas
FPathophysiplogy
Diagnosis
Treatmeant

Prognosis

NVF Hands-On Workshop




Signalment

Lirtgnial cats
Dogs
ATETT hound
BlasHifn
Shotiand shammoog
Shiba Inu fvourg
Ay agE PSSk

M S8x prediaposilhon

Prevalence

Characterization of and factors
associated with causes of pleural effusion in cats

Ruiz, of Al MAYMWA 2R

nres |elapaihic Chylot s

What is Chyle?

Modiftled transedate composad of kmph
Al ChyIOMmEETrans

Prodeins betepean 2.5 - 4 gfdl

Lyvmphocytes, chronically mone
NEESRONerale NN Iss

Mormally refurned o systembs circulation
B UNaE: TelelBaSIC DIUICT
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Thomcig Duct  Cistema Cindi

Thor paw GRad [ S
it T e x
e G g
R w— )

| Raliiry Wpor ==

W S ——
. —e

ey

Ao ol vansficom of the Broracic duct m Bhe don

L T —
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How Does
Chylothorax
Occur?

B Aryiing thal impades 10 ow gr obsirucis 55 mphatioosinous
| RGN

m [Chfferaniaks
fdiopathic =+
Cardloc discass - restrictive porcarditis, RCHF, Heartwanm

Mpdipstingl mass - nooplasia (hmohasarcoma, thyrmomal

or ferngal (blastemycosis]

Diaphragmatic hermia

Lung fobe torsion

Thoracic trawma = pear or ruphuee af the TD

Idiopathic Chylothorax

m Theories

Lymphangaciasia leading i

IEakage of mph
Furrctional ohstriaction of the
IR S AEERALE (LARELIGR
Lyrnphatic Fypertension

m  Fibrasss pledns develops

Especially protdemaltic in cals

it bt Tt Sorgery 2034

i, Conwpesdeim X002
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Coughimg
Chrriculty breatinmg
Exnmrcigs frlaaranc

Weight dosg

a Physical Exam
Tatisnnes oF dyspad
Quiet fung sounds

L UMY, arrhytivmia, caval

BT
3y ¥ LN LATIHE

Thoracocentesis

| Both diagnostic s Cherspeul
Sedation a5 needgen
Get as much as vou can

Save gaine for cylology, biochemical

Anaiysis, and ciafune

fyrlat
fefllly GODearance
May be clear In anomsic pa

Mo odor

Fluid Analysis

Lods of rmohocyies
SOme Macrmphnapges
Some non-degencrate neutnonhds

[ ] Lespiecialilv H chmsnic irirapleursl

Lipid dropiets may also b presans
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Fluid Analysis

B Irighoerides

Higher i plowrad fTufd than
LT

Can he pronacnosd
8 Cholostar

Lo i plewral s ihdan s

Table 43-2 Charactenzation of Chyloas Ploural
Fluid in Dogs and Cats

D [ 3
Spacihe glay 16321807 1.319- 1 003
Toda! Pepimin igidll 2%43 1818
Aprage rucleated cela'pl B.i37 11956

Triglyoadides

1050 e

250 gl

Bloodwork

m  Chemistry Panal

[ I 1%
b

m CBC

May S hariidWading

B Haartworm,

| Fely, FIV testing

1y S Iy OVRELRESTE B MyDErREsnmis

Imaging: Radiographs

m Thoracks radiographs

Foenrad @fiusion

Rownding of the hangs?

Linag labé trsion

I horapooentess Ffirst, or repeat hilm
alfarsards
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Fibrosing Pleuritis

m Chmnie axposure of the pleura 1o chyle b
alterad fibrin production and degradation

Filbwvoasls of e viscorsl pisurd Sl nEsult

Resincts pllmana ry e pmnEion

B MOeo comemon in cats
Pooner prognosis

vt Al bt Tebmape Seegery, 1R
B, # M. Coetesdeia. 2

Imaging: Echocardiogram

FE iz

recommeanded n all patonts with
chminthoras
|'-|'J.=||-:.1rr|'.'--'='1 al auscuiation

Rulg out cardine causes of
chytathorax

Impacis rstment!
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Thoracic CT scan

¥ Coen b

Lymphangiogram
1 month after
CCA and TDL

Contrast
shunting directly
into caudal vena
cava
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Etiology Is Important

m  Tressd sy underlying cawse i
idenmtified

®  Will not guarantes compéoio
resalution of chylothorax
Mary consider congurrani
clvvkodharax surgery if
airEady DEformE Lot
ELATFE Y

General Medical Treatment

Perisdic thoraoooenlasis
A% necded 1o prevensd dyspnea
- sk of rodansing bacharis

sterfie fechinigue!

m Low Fat diet
- Mgduce Mpid concentration &
[0 IMMNDAE SEEOrplion or &1 LS O
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Medical Treatment; Rutin

a OTC Benropyrens

a Possible Mechanssm of ACtion:

SHimufation &f maciphsds Rnerion
I rEmseE rodeln S proamode g
reabsoratnan

Lecrgased VvasCular Mok

B (@ neparts i cats show possible efficacy

Minimsl fnfofmation an 4 afiithy |

dogs

| Octneatide
Samaiosiatin analog e
May reduce TD Mow and aid ir
neahng
Littie Information in the veterinary
NErariire

Infectabie only:, £55

| Steroids?

| Furcsamilae’?

Peuroport as part of medical

A ragement

Rediots rigk and discamian af
fERlaair 1TROrRCoaninsis

NVF Hands-On Workshop




Prognosis with Medical Treatment

Spontaneous mesolution of chylothorax is
posshle

Relely’ LAkl Witk o marihns

Expasyra 1o ciyla likely InCreascs nsk of

fibrosing plovritis

Oiher seqiieia
Elpctrolvie imbalanoos
Hypoprodainarmila
Dehyaralion

g [ el el Tl o

Surgical Treatment

m ‘When?
Porsislon offusion despile
tresatment of & predispos ing
candition
Iehinpathic enboslog
Pirsislonce for >4 weehs (1)
Cansider patient

[

B SEvaral teciiguies desorbed
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Open surgical strategy

m Approach the thoracic duct by a paracostal
incision at the 12" intercostal space

Inject abdominal LN with methylene blue
Identify and ligate thoracic duct
Ablate the cisterna chyll

Hemove the pericardium through a separate
incision

Single Paracostal Approach

TOL + CCA +/- subtotal
pericardiectomy

Mean Surgical Time= 136 minutes
T/8 survived: 877 resolved (median
follow up time ¥ months)
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Small Variation:

Lisa of 12"
intercostal space
allows for easier
access to cawdal
thorax

Intracperative |ldentification of
Lymphatics

m Methylene biue
Diluted with 10 - 20k saline
infected into mesenterc LN
typically the lleocecocalic
e shot-at g@ood njecton,
25 gauge needie, siow
injection
Visible within 10 fnin, fasts

=5 = G0min

Tripan Blue can also e used - less
WiEalnhy

Haavy cream sdministesed PO before

SLIFREry
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Thoracic Duct Ligation

n  TD occluded al its enlry point By U

thorax jusi past the cisterna chyl
m  Typically double ligated with non
absarBiable suture or clips
THOFECOSCOnic OF Gan
Hraheties Soiremanl
D — i sidhed

B[ - Jeft gited

The thoracic duct can be difficult
to see under the thickened
pleura

Prior to injection
of the LN, the
pleura should be
gently removed
from the aorta
and dorsal
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May need to
ligate
multiple
branches.

Check the
other side of
the aorta!
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Cisterna Chyli Ablation

m  Cisterng chyll identified and Droken open
Werst e aifter TDL
1 e smrr Hha b o T
Lrnrsal o aorts at the avel . & FIng
FriEnes

Walts are grasped and dotinided

B Feiees increasad vmihalsl peessure
caisdal to TD ligation sie
Encowuradas (nira-abdominal
ymphaticovanods anastomosis

Igrmgiign

Feline cisterna chyli before
and after ablation.

Cisterna can be accessed
by open approach or by
transdiaphragmatic
laparoscopy
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Cd

Ly Mg P D E P 1 B Gl Lyfmphangeagram ina caf
mmedinsely prioe to TOL and Immediatety afier to TEL and
CCA; poplitenl injectan CC: popliteal ingsstion

Hchersoan, AJVH, D018

Lymphangio@aem n o cat 30 doys aftor TOL and COA;
peapliteg] injaciEan: * = sy Iyrmphand: Bnars] (eThinsas

wkarson, ANVE, 204D

Subtotal Pericardectomy

Poricardium momowved, proasandng tho
phrenic nerve

Thichaned pencandium secondary 1o chyle
irritation v& primary condition

I thicsEnad, may be resinctve

tmcraased ighd-sniad wWers
algasrt Py el

May impede chyde drainage

Could evaluale miracandiB: pressuras 10
letarming need Mol paricandaciomy
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Need to fully release the pericardium -
this is not a “window”

Omentalization

®  Omentum pldled through o sit in tha

L B2 Y R R ]

m  Proposad banedive
ay fivebion 85 8 phySAnogne
Iyermmhadic aradn
May provnobe healing of the TD
throwgh neovascilarizabion gmd

fibroplasia

Pleural Port

m Moy be placed ot time of oeighnal
SUrgany. of in the event of porsistent
effusian

e e e e
W Pad o e e el il el

® Long term choest tube with sillconn
subcutaneous port

m  Polential resks
FPaort abstrpetion
frfECction

Sutoptirmal pasiromning

NVF Hands-On Workshop




Mormal immadiaiely post placemae Palnfil, swodlehn, pusulan = infectsd Puaralpan

Indications of Pleural Port

 —
m Prior to surgery wﬁ ik slaf it

m At the time of surgery

m After surgery If the chylothorax
does not resolve

Pleuroperitoneal Shunt

I'-r| strated cathetiers Shunt Auid fram
|.l|||:||'.-|I'\.|.l'\.r IMEE CHLY

Cha-wiy vahe ---':-.|'r.'.' the gkin &

purnned ity

Potential ngks

Ot renslion

Dvslpdgemant

frehacrion

Fadn at pumo sife
Compiscation in ower S0H of dogs
Modian dispasa fraa inlerea

mianths

Srnank 000 JAMA
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‘;_

General expectations

Give at least 30 days for responss 1o allow Tor
ymphaticovenous anastomoses formation

In dogs - 70 - BO% response rate for surgery

In cats - 50% response rate to surgery
More likely to get restrietive pleuritis

Dogs or cats may hie persistent non-chylous |

e us

Lyvmihatic dravnage from the head s cravnal thoras?

Secandary o chroie fammation?

Outcome After Surgery in Cats

T alono
Fossim 19491 - 18 cals - 20% resolution
Herpaack 10094 - 10 cils ~ BEE resalulion, @ died &an
i e
Mol reporiad b cals
I.\':. ¥ 5?‘
shockdaie 208 - 15 ¢ 3% resclution, 1 dved eavly post-op
TEHL + LA+ 5P
Siockdale 2018 - 7 cals - 14% resofwiion, J died eany posl-on
LA pestords riisw - B cats - 38% m=olution

NVF Hands-On Workshop
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Reported outcomes In dogs

® TOLand PC

MeAnuy 2011 - 11 aogs - B
m CCA and TDL

Hayashi 2005 - B dogs - 85%

Modinudy 2011 L& OOgs - H'%

Staiger 2001 - B oogs F with pericanled oy
| Vedoo assisted TOL and parcandiepciommy

Maytieiw 2018 - 39 dogs - BO

Mayhew 2012 - & cases - 55

Outcome After Surgery

m Options if not successful
Iy sterodols
L|..'r|,|_'|.||¢_1l'..|=-.f|:|_gr¢1j;||;- /= repeat
SUrEary
Fieural port
Continueg medical
management
Euthanasia

Lymphatic embolization

Usad @5 @ first-line trantment o 05 & Sahvags
(A= ok I
Upen Approach refomméndad, perculametus
approach 5 techrically O icult
ANt
A LCeD Sy Doy N0 [ Chene]
QOCIATSS Branchis Wil o mavhe missmd o
apnmany oF "siant o sleaping ™ branches
gy red s the inelihood of cobaberaizahion
Stefnal positnan
401 miabene of Lipiod ol mnd N-buthyd ovanoacnylatae
Bue
Starding wrume of (L1 mi e

Coppt sty Lriagd o fargid & bolovmhral Svrmifimhie

Singh, AIVE, 20117 Clendmnied IVIM, 2004, Pamio et Sung, 14905
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Salvage Cisterna Chyli amd Thoracic Dect Glee Embalization
i 2 Dags with Recurrenl ldiopathic Chylathorax

3 Clanlamid. ©C Wasss W T N Celp A Bereml, amd 1 & Sshunes

& DRG] recumbonsy
= Caimn i = mild 10% InMefoostal space

L} RS -
= Dorsal B or 10 intanoosai
SOfcE
« Dorsal 117 o 1240

Laparoscopic cisterna chyli ablation

®  Transdisphragmatic
Lovig Dheadingiel pout
L@ camiera oerlal from [horacasoomic TDL
Estabiiieh naw sbulaming Instrement porlals
m  Tranasbaominal

Extabifich 3 new povtals dn abdorminal wad
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il Moo pom b papleagrpph s fog

e kel e v |

Direct near-infrared
fluorescent lyphography
using indocyanine green
(ICG)

m 0G5 the fluorophore

m Given intranodal in the popliteal
ar intrahepatic

m Requires special light and filker

m Used for intraoperative
ilentification of the thoracic
duct and cisterna chyli

Leo - UGA MR 247381

& yaar old, casiratad make, demeasiic shonhair cat
Preserted for respiratory distress

Bligadwark - mild thromboacyiopania, 8 Benem chemishny wiis
within marmal Bmits

Heartworm, FIY, FelV negative

Up 1o date on vaccines, ndoor only, 1 other cat in the howse

Bloodwork and Initial Diagnostics

Blood prassure - 150- mmHg

PCY = 36%, Total solids - 6.8 g/dL

Mild peractatemia, mild arotemss
Flubdl cytologhy
Mo infechious orgenisims
MNon-gdagenera i, neutrophil rch evuome
LAy SoSmophind irotiunacadis 08 cxdround
Candinlogy consultation:
Vierdricutar rinethen rate of 160 - 1B during exam, consider afechnohie
changes

MO COnUARC Causs oF chylobngrax

NVF Hands-On Workshop




Abdominal Ultrasound
|

Mormal abdoman
Ledt cauvdal lung lobe mass

Mon-diagnostic aspirate
s inflamenation

Thaoraocic CT scar
= Ladycaodal lufg lebe mats
#  Plauml affuision

+  Sternnl Lymghaibon gty

Surgical procedure

m 5" intercostal thoracotomy
- Left caudal lung lobectomy with a TA-30 vascular stapler
Pericardectomy
m 12" intercostal thoracotomy

- Irypan Biue used to identify thoracic duct, infection in
fleccecocolic hmph nodes, 0.5 ml

- Thoracic duct ligated
- Listerna chyli ablated
Chest tube placed
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Recovery

m Uneventful except developed ventricular tachycardia post
op

m Oral Sotalol (20 mg Q12 hours) resolved ventricular
rhythm

m Discharged 4 days post op

m No neoplasia noted - lung ‘mass’ was fibrosing
restrictive pleuritis.

m Chylothorax resolved

Jengo - UGA MR 312092

o 41 i maky nissrlared Pit Bull Tarrsas

Thorscis alfushon iced Incidentally on radisgraphs
B0 mL of milky pink (hd was aspirated from the tharas
Bioodwork prior 10 refenial was unremarkable

Erarted Futin 500 mg Q-8 hours

At presentation

Mormal physical examination
|  BPF - 200 mmHg
® Pleural effusion on thorecic ulirasound {TFAST)
Padned trighoerides - Blood 44 mgfdl, Thorscic Fluid - 15548 mg dl

Thiorachs fuid cyiodogy - pinkish white, opague, necleaied calls 3.3 21046l

Iymphocyte rich
Echocardiograph - Mo candiat abnormalilies
m CHC - mild mphopsn

m  Serum Chemistry = no romarkabde abnormalties
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Tharacic CT scan: pleural effusion,
no ather significant abnormalities

Surgical treatment

Right sided. 12 intercostal thoracotomy

Trwiean Blse usead for dirgct visuslization ol the thoracss duct and SiEterns ol
Thorachc duct ligation
Cisterna chnll ablation

Perncardeciomy
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Post-operative

Hydmmgrphone for 24 hours, thon a NSAID and gabapentin
N fluids

Managemeant of chest tube - Nuid amount significantty reduced after 48 hotrs,
removed altar T2 hours

Descharged about 5 devs afler Surgeny

Mo recurrance of chviothosix

Approaches to
the Thorax

Chad Schmiedt DVM, DACYS
Professor, Small Animal Surgery
Liniversity of Georgia

Summary

Thaoracic anesthetic considerations
Intercostal tharacatomy
Median Sternotomy

Recovery and post operative care
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Anesthetic
Considerations

Tharace Su Fgery

Anesthetic Considerations

Ventilation

I,'_.gprl-ug rap h':,-'

Painful procedures
~ Systemic opoids
- Lacal blocks

Preoperative
thoracocentesis

Preoxygenate prior to
induction

Additional anesthetic considerations

Pressure for ventilation will be less once
thorax is open

Lung lobes may be packed off - gently re-
expanded prior to closure

Be wary of tension pneumothorax, especially
during closure — keep chest tube open until
thorax is closed

Consider small bore chest tubes whenever
possible

Be sure any post operative wraps ane not too
tight
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Local Blocks - Intercostal Blocks

Can be done
precperative or
intraoperative

Just off caudal
border of the rib

Bupivicaine has best
duration of action

Up to 2 mafkg

Preoperative considerations

= Surgery guided by preoperative imaging and goals

» Lateral intercostal thoracotomy exposure of about 1/3 of
ipsilateral thorax

= Median Sternotomy — Explore the most of the thorax,
poor exposure to the dorsal vessels, pulmonary hilus,
thoracic duct

Intercostal Thoracotomy

Considerations and Technigue
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Intercostal Thoracotomy

Rib space can by
guided by imagining

Additional exposure
can be gained by rib
resecirn

Target is the hilus of
the ||:_'||‘_'||: ot '-,-,-h;_'-ru_'
the tumor is located

Recommended sites

Target
Hesrt)pericardizm
POA, PRAA

Cranial hirsg kabss
Middle lung lobe
Laudal lung lobe
Cranial esophagus
Caudal edigihagus
Tharacic dudt {dagl

Tharacic duct (cat)

Preparation and Positioning

= | ateral recumbency
= Consider towel underneath the patient

= Shave entire thorax
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Skinand 50 are inclised
Hypaxial muscles to sternum

Latissimus dorsi is undermined and
divided or preserved

Scalenus identified and transected

External and Internal intercostals
are divided

Plewra is incised — sharp or blunt

=

&

Y "4: 4 “d

Laparotomy pads and Finocchieto
retractors are placed

NVF Hands-On Workshop
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Flush with warm saline

Place chest tube prior to

closing

Circumoostal sutures
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Transcostal suture technique

Rooney, Vet Surg, 2004

Median Sternotomy

Tech nigque and contiderations

Positioning and Preparation

= Dorsal recumbency
= Shave and prepare entire
thorax and cranial abdomen

- Mid cervical area
= Umbilicus

= Shave and drape laterally for
thoracostomy tube
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Cranial or Caudal approach?

Technique

Ckin and 50 incised on midling

Freer elevator is used 1o help
define the sternuem

AN oscillating saw 15 used 1o
"||:I| aplll A FTHLTBE

al or caudal
sternebrae intact

Can be challe r"il ing to stay on

mildline in small patients
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Closure of Median Sternotomy

Flush thorax, place chest tube
Paracostal figure of 8 pattern

Orthopedic wire
recommended 18 - 22 g

Can use suture in smaller
animals
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Closure - Median Sternotomy

= Robust closure of muscle and S0

= Padded bandage

Post operative management

= Hypoventilation — support with oxygen

= Pain control
= Continuee treatrment with NSAIDS and Opioids
- Conszider intrathoracic bupivacaine lavage - 1.5 mgikg O B hours
- Remove thoracic drain when appropriate

= Keepwound coverad

Median Sternotomy Complications

= Seroma

._—;imﬂ""‘

= [nfection

W
= Hypoventilation ¢ o

&

X
A
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Select Procedures: Lung
lobectomy

Lung Lobectomy

» Common indications
= L Giamor
— Absoess
= T a0

* Hand Sutured vs
Stapled

Hand Sutured Lung Lobectomy - Partial

Owverlapping continuous
matiress pattern

Civersew cut end
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Hand Sutured Lung Lobectomy - complete

Individual ligation of

1. Pulmonary artery
2. Pulmonary vein
3. Bronchus

Stapled Lung Lobectomy

= One staple line + oversew
branchus

= Typically with TA (thoraco-
abdominal} linear stapler or GIA
(gastrointestinal anastomosis)

= White or blue staples

Prepare stapler if needed

Isolate smallest pedicle possible
Apply stapler across pedicle

Fire stapler

T Lhr_' LiEsyLi@ r_;;l‘-l' -.-.-.r_h :.r_._l.plq_-r 1] |_:-|.J CE
Remove stapler

& Oversew [bronchi, lung parenchyma,
it estiral l.l'.'.:1:'|._ |iwer |_:-._-|rrj|'|-:_'!1':,.-|r'|.'_| }
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Prior to closure

« Consider lymph node biopsy
= Leak check with saline

= Count sponges

Select procedures:
Pericariectomy
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Indications for pericardiectomy

Pericardectomy technique

Approach through right sided ICT or median sternotomy

Subtotal vs. complete ¥ :

Fillet

3 L s
" b
Window & 'h. i

Subtotal Pericardiectomy
Sharp dissection
F_'!:[_';ur_:-|{|r cautery

Caution with monopolar
cautery!

Pericardium is removed
to the level of the phrenic
MR
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T

GEORGIA

il
L]
St

Lecture Outline

» Surgery of the kidney
= Uretero-nephrectomy
- Renal biopsy
— Mephrotomy
= Surgery of the ureter
= Ureteratomy
- Ureteral reimplantation
= Surgery of the bladder
- Cystotomy

SURGERY OF THE KIDNEY
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5,
o
Raght adrenal Ll Adranal
Left crus of the diapheagm
_jp—Phirenkosabdominal
Fight iy _ g
Surk pEnECry Rl a & v
ligamiang
o Lireher
e aflery gd ey
Lizsriees b of
Prapeer Egaman E—, ST PR
LIgerine hosm

Il

Broad Egament T —Caudal Vena Cava

= Deap pecumiie: Hac s & v
Ureger

Uring a & v

Calam |
External ilisc a

T wd obe (e [L1 o vl e pewrear Gawrs

The renal vein is ventral
The renal artery is dorsal

Wentrad

Dorsal

Exposure: Right Kidney

Exposure of the
kidneys requires

1. Long incision

2. Use of retractors
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Opportunities

for bleeding and
urine leakage
Renal Biopsy
* Indications: ’
— Renal neoplasia Do the benefits
= Mephrotic syndrome outweigh the

— Renal cortical disease — protein p
losing glomerulopathy risks?

= Acute renal failure of unknown

cause apy @
* Contraindications: Wil is change
— Coagulopathy what you
~ Pyelonephritis recommend?
— Ureteral obstruction
= Hydronephrosis
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ol SR ] W
R ~ :
O i

Ultrasound or laparoscopic guided renal biopsy

AR BHER o

'DI'JEI'I Renal 1) ﬂDl:llfl:fE the vasculature
1) Fingers

Wedge Biopsy 2) Vascular clamps

2} small superficial sample

3} Close with a horizontal mattress
4) Sutures pulls through very easily
5} Apply pressure for hemostasis

Types of Renal Biopsy

* Open wedge biopsy - best sample, ability to treat hemorrhage,
most invasive

+ Laparoscopic = good sample (14 g), insufflation reduced
hemorrhage, specialized equipment

* Ultrasound guided — small sample (18g), unable to treat
hemorrhage, least invasive
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Complications of Renal Biopsy

* Bleeding!
— Stay in cortex

* Small sample size — may not
represent focal or multifocal
lesion

* Crush artifact

* Urine leakage
= Stay in cortex

* Results may not influence
therapy

What can go wrong?

Ureteronephrectomy

* Preoperative considerations
= Will the patient survive on 1 kidney?
— Difficult to determine single kidney function
= Muclear sciptigraphy
— Remove ureter and kidney
— Meed excellent exposure
- Need retraction

Ureteronephrectomy

* Indications
— Severe infection (pyelonephritis)
= Traumatic injury
— Hydronephrosis

* Partial Nephrectomy (nephron sparing) an option in patients
with reduced renal function
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End-stage
Hydronephrosis

Hydronephrosis

Pyelonephritis and pyoureter
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Renal pagillary sderacascingma

Ureteronephrectomy: Technique

1) Ventral midline incision

2) Free retroperitoneal
attachments and flip kidney
medially to expose artery

3) Ligate artery

4) Ligate vein

5) Ligate ureter near UV

e Latsar, thye T @ el Arems ey gy

Complications of Ureteronephrectomy

Bleeding!
= Large vessels need
good ligatures
— Exposure!
Leakage of urine
Chronic infection
— Remove all of ureter

Renal failure
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Nephrotomy

Midline incision through the kidney to the renal pelvis
Nephrotomy vs. nephrostomy?

Indication: Removal of nephrolith that one cannot get through
the renal pelvis

i i i "-‘__‘_‘_ Wherr wauld
Nephrolith removal indicated when: that be?

— Obstructive
— Chronic/recurrent infection
— Causing other clinical signs (hematuria)

R g Vi (g, o g g, gy

Consider pretreatment
with Mannitel [0.5 g/kg)
IV over 15 minutes just
prior to placing vascular
clamp. wasoular clampa
Limit clamp time to - 15
— 20 minutes
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Complications of Nephrotomy

= Acute kKidney failure
= lschemic injury
— Parenchiyrnal njuery
= Bilateral?
= Acute kidney injury
= GFR is effected tempararily, roy be
mirirmal
& Technigiis
& [gchiEmia e

¢ Hemsairhage
= Anesihetic protoood

* Bleeding
*  LUrine leakage
*  Ureteral obstruction
— Dabris From the stone flushed into wheter

Ureteral Surgery

Remove stone
Flush pelvis
Close just the capsule

Release the vascular
clamps

What could go wrong?
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i peEnipd, Dloedsd WUpDEY 1) pegmiental wich beanches
trom renal. goradal weaical, vagenal, sad gierine

= ol aned degn il
+ Wanal srheny AT

+ Pranlafe i wingingl T T

+ Cranisl veiloal e S

Clreumcaval/ Retrocaval Ureters

Prosent in 106,301 {35%) cadaver cats evaluated

Righvt wicle miosa comimsan
* Right ssde = 30.6%

' Ledt 1.3%

= Bilateral 3.3%

Doaible caudal wena cava = 7%
Mo sex predilection

I ents weith FighE Sireumsavnl ureter, Fight kidey
was longer (4,39 ys. 416 om), but no evidence of
hydrone phrosi

SUFiE DufeS PGSR COMMA Caids of uretaral
obsbructicn in cats with drcumcaval ureter

Raredy reparted in dogs

1L RN e En

Ureters are Small e
Surpecal ("—m__z-_
milrosope g

Wariakde

snagrlication
up 1o about 10w

i Rt e i o A

Surgacal loupes ~
v\fﬁ 255N Moo .‘t I'EE":E

=)
magnificatson e g X
[ =
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Ureterotomy

Good for-

+  Prasimal afytructsan
*  Bilabersd obitruction
¢ Ddated ureber

* PElEAl unEber

Isolate the ureter

* Palpate the stone

= Careful dissection
and preservation
of the ureteral
blood supply

* [|solate area with
vessel loops

Incise through the fat to the ureter
just proximal to the obstruction

.......
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Closure, Sl or SC over a stent or suture.

L ]

®

Complications of a ureterotomy

Underlying kidney disease almost always present

Urine leakage

Ureteral stricture

Re-obstruction

Much better outcomes in dogs vs. cats.

Ureteral reimplantation

= [ntravessoular

— Smaler urebery

=  Extrawesicular

—  Larger urebers

*  Extravesicular skde-to-

= Pyoimad uneters

*  Tension relieving techniques

= A&l ureters
= Epnsl decoenun
= o hch
= Heghiopesy
5 Mephioiyvl iy

site
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Intravesicular technique

* Ligate and divide
ureter more distal
than you intend
to reimplant

*  Push hemostats
through bladder
apex

= Pull ureter back
through

Spatulate the end of the ureter and ligate the
ureteral vessel
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Suture the mucosa of the ureter to the bladder
mucosa

1 g 4 /
i

I“‘--. 4
. f‘/; :

s supsrrficial external sutures

Extravesicular Ureteroneocystostomy

|
ek
» Better for larger = 4/ ""ﬁ :
ureters (for me, *‘:r.-ﬁf o
anyway)

* Avoids a cystotomy
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Extravesicular, twe-layver, side-to-sbile ureleronsstysiosiomy

H 5 i rombined with tenaion-relioving techniques for feling
SIdE tﬂ Slde provimal ureternd obstructbon: A retrospective study

Ureteroneocystostomy  coeacnr: | s i s

W i Tubisla (6L Tiplamsis ACVVA" | T omees] Slinassss [TV PRS0 |
Rhakmae Frapbl [Py 5L PRl

= 10 cats, all discharged

* Perioperative complications — ureteral catheter
dislodgement (3], pollakiuria [2), dysuria (1)

= UTI post op— 3/10 cats
= hedian follow up 648 days

= 7710 alive without recurrent ureteral obstruction

Use o 0 medlifiend Beoard Anp for the treatment of o prosimeasl
urvieral sleiructon s a cal

L I doresessn VAL [RAGV RS Lmlrvasey Clorsay DNIY, PR
Tl U B, [RREL I

!
* 3 year old Russian Blue cat . i.r"L }{;
'y B

/. @
* Proximal ureteral obstruction & 5
{mild ureteral edema, edema,
periureteritis) O
LS )

« One year follow up, normal
imaging and biochemical profile

Argrdaon D018
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SURGERY OF THE BLADDER

Bladder Anatomy: Ligaments

* Lateral ligaments — innervation, blood supply
= Median ligament — nice landmark

Surgical Approach: Cystostomy

* Standard ventral midline P .

* Parapreputial = branches of j E
Cd. superficial epigastric g
vessels

i |
ial i : N }-4-)—:1’
= Prepucial ligament, vein, and ] Iy

miuscle ' :f I

L
* Think about whether a L .

urethrotomy or urethrostomy ol ”
may be required LY >

A I1AY
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Principles

Pack off the abdomen

Stay sutures to manipulate the bladder
Aspirate urine / use suction
Catheterize the urethra

Monofilament, absorbable suture

One layer or two

Holding layer = SUBmucosa

Leak test

Cystotomy Dorsal vs Ventral?

* Fears: gravity =» leakage, Wentral Incision

adhesions, stones

Do this...

* Pressure spreads out the

force, so equal risk of leakage
* Mo difference in adhesions,

use armentum R
+ Absorbable suture WJ- risk of

stones greatly

o't dia This.,

Dorsal vs Ventral

Dﬂrsillwstntu my puts the hidden course of the intramural ureter
at risk!

Calculi roll down into the urethra — much easier to access with
ventral cystotomy
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Evaluate the Urethra

* Pass a catheter retrograde first!
* Flush retrograde — remember to “pressurize” the urethra
* Flush normograde & evaluate the stream

NVF Hands-On Workshop



Make Sure ALL Stones are Qut

* Palpate

Submit samples
1. Bladder mucosa — best culture
2. Stones — analysls toulture
3. Bladder wall - histopathology

NVF Hands-On Workshop




Single vs Double Layer Closure

= Surgeon's preference
* Holding layer is SUBmucosa

* Options: full thickness simple continuous, continuous cruciate, 2
layers of simple continuous, simple continuous with an inverting
oversew

*« Small bladders = 1 layer

Always take post operative radiographs to confirm stone remowall
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Complications of Cystostomy

Urine leakage
Stranguria/pollakiuria
Hematuria

Ureteral injury

L
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