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Abstract

BACKGROUND: Background: Y-U pyloroplasty is a surgical approach that is used to relieve pyloric stenosis.
The study of different aspects of laparoscopic Y-U pyloroplasty instead of conventional approaches seems to be an
appropriate alternative for the development of such surgeries in animals, as pyloric stenosis is an uncommon but
important disease.

OBJECTIVES: The present study aimed to describe the laparoscopic Y-U pyloroplasty in small animals as a new
surgical technique, and to compare the duration of surgery, level of surgical stress, and postoperative pain of this
method with the conventional Y-U pyloroplasty. It is important to note that this is the first time that laparoscopic
Y-U pyloroplasty was performed in dogs.

METHODS: A total of eight intact male and female mixed breed dogs were randomly divided into two groups of
conventional (n=4) and laparoscopic (n=4) pyloroplasty. Operation time, blood glucose concentration, plasma cor-
tisol levels, gastric emptying time, pyloric lumen, and diameter and width of pyloric ring, as well as the University
of Melbourne Pain Scale (UMPS) were measured in both groups during pre and postoperative intervals.
RESULTS: As a result, the mean operation time for conventional group was significantly lower than that for lapa-
roscopic group (38.75+3.15 min vs. 116.25+14.34 min, P<0.05). Blood glucose concentrations in both groups
elevated rapidly until 3 hours after surgery and then decreased until 24 hours. Plasma cortisol level in laparoscopic
group, however, elevated rapidly until 5 hours after surgery. On the other hand, pyloric diameter and width of pyloric
ring significantly increased in both groups. The UMPS in dogs undergoing conventional Y-U pyloroplasty was
significantly higher than that in those undergoing laparoscopic Y-U pyloroplasty (P<0.001). Furthermore, pain and
gastric emptying time decreased in all dogs.

CONCLUSIONS: This study suggests that laparoscopic Y-U pyloroplasty is an applicable minimal invasive sur-
gery that is performed through small incisions for the treatment of pyloric stenosis in dogs.
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Introduction

There are several gastric diseases that may cause
partial or complete obstruction. Although most of the
diseases are uncommon, treatment of patients with
such problems is necessary (Amorim et al.,2015).
Gastric diseases such as pyloric stenosis and hyper-
trophic gastropathy in dogs have been recognized for
at least 50 years (Bellenger et al., 1990). Despite the
absence of laboratory and clinical abnormalities in
patients with chronic hypertrophic pyloric gastropa-
thy, abdominal distention and weight loss might be
observed on physical examination of the patients
(Biller et al., 1994). Chronic intermittent vomiting is
the most common clinical sign of pyloric obstruction
in dogs, and it is often observed within minutes to
hours after feeding (Holak et al., 2016).

Veterinarians commonly perform pyloroplasty
to treat dogs with functional gastric outlet obstruc-
tion (Monnet, 2020). Different surgical approaches
have been described for the treatment of gastric dis-
eases. In the past decades, the Finney (FP) and
Heineke-Mikulicz (HM) pyloroplasty methods
were two highly popular approaches, and it has
been postulated that there is no significant differ-
ence between the outcomes of these two procedures
(Khan et al., 2015). Y-U pyloroplasty is another
procedure performed in recurrent hypertrophic py-
loric stenosis, and it has been reported that the use
of Y-U pyloroplasty in dogs significantly increases
pyloric diameter (da Cruz et al., 2016). The Y-U
pyloroplasty technique has considerable ad-
vantages, including excellent visualization of ulcers
in the duodenum, facilitated resection of the ulcers,
and preservation of pyloric function and local mo-
tility (Szeuer et al., 1977).

Laparoscopic pyloroplasty is an effective, safe,
and viable alternative to standard open approaches
and is applied for the treatment of patients with gas-
tric outflow diseases (Sanchez/-Margallo et al.,
2007). Faster recovery, reduced hospitalization, qui-
cker return to normal activities besides excellent
magnification and visualization during operation are
the advantages of laparoscopic surgery. This tech-
nique triggers less postoperative complications and
pain. However, the laparoscopic procedure requires
expensive and specialized surgical instrumentation,

302

Iman Asheghian et al.

video equipment, and hours of training to acquire the
skills (Shariati et al., 2014).

Assuming that a laparoscopic Y-U pyloroplasty
would have the advantages of minimally invasive
surgeries rather than conventional open surgery, our
objective in the present study was to evaluate the lap-
aroscopic Y-U pyloroplasty in dogs compare it with
conventional open surgery.

One of the multiparametric scales used to assess
accurate pain based on physiological and behavioral
parameters asserted in dog studies is the University
of Melbourne Pain Scale (UMPS). This scale is di-
vided into mental status, physiologic response,
reaction to palpation, activity, posture, and vocaliza-
tion (Firth and Haldane, 1999).

Ultrasonography is one of the methods for finding
gastric outlet obstructions, especially pyloric steno-
sis (Couto and Nelson, 2009). Muscular hypertrophy
could be detected by ultrasonography as a thick hy-
poechoic layer, which in moderate hypertrophy
could reach 3 mm, and in severe condition to 8 mm
(Biller et al., 1994.).

In all cases, normal preoperative sonographic fea-
tures of pyloric sphincter morphology and also its
changes after conventional abdominal and laparo-
scopic surgery were assessed.

Materials and Methods

Animals

The Institutional Animal Care and Use Commit-
tee of the Veterinary University of Tehran approved
this protocol (75050, the Third of March, 2016). A
total of eight intact (5 males and 3 females) mixed
breed dogs (body weight, 20-25 kg) were randomly
divided into two groups: group 1, the conventional
Y-U pyloroplasty group (n=4); group 2, the laparo-
scopic  Y-U pyloroplasty group (n=4). The
adaptation period for both groups was 14 days, and
all dogs were boarded in separate cages. At the end
of the study, which lasted about three months, all the
dogs were transferred to a suburban shelter after

spaying.
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Pre-surgical Measures

Physical examination, blood glucose level,
plasma cortisol concentration, and packed cell vol-
ume, as well as heart and respiratory rates were
measured prior to operation. Furthermore, UMPS
was measured by an examiner who was blind to the
surgical groups. Animals had free access to water,
but food was withheld for 8 hours prior to surgery.
All dogs received intravenous Cefazolin (22 mg/kg)
as a prophylactic antibiotic through the cephalic vein
and were followed every 12 hours after surgery for 5
days. Tramadol was administered intramuscularly (2
mg/kg) every 12 hours after surgery for 3 days.

Surgical Procedure

Dogs were premeditated by intramuscular injec-
tion of Midazolam (0.2 mg/kg, Exir, Iran) and
Morphine (0.2 mg/kg, Daroupakhsh, Iran). In the
subsequent stage, anesthesia was induced by the in-
travascular injection of Ketamine (5 mg/kg, Alfasan,
Netherlands) and xylazine (10 mg/kg, Alfasan,
Netherlands). An endotracheal tube was placed to se-
cure the airway and anesthesia was continued using
Isoflurane (vaporizer setting at a concentration of
1.4%, flow rate of oxygen; 5 L/min) as maintenance.
Ringer solution (11 mL/kg/h) was infused intrave-
nously during the operation. End-tidal COZ2,
breathing rate, heart rate, ECG (derivation II), and
pulse oximetry were monitored regularly. In addi-
tion, surgical time was recorded from the initiation
of skin-incision to the last suture in both groups.

Conventional Y-U Pyloroplasty:
Supra-umbilical midline laparotomy incision was
applied. Moistened laparotomy sponges were used to
isolate pylorus from the surrounding viscera. Stom-
ach was held in place by placing stay sutures at
caudal and cranial aspect of the incision site. The su-
tures also prevented the leakage of gastric content
into the abdominal cavity. A Y-shaped full-thickness
incision was made over the pylorus. The longitudinal
incision was made over the anti-mesenteric border of
the duodenum, followed by two divergent incisions
extended into pyloric antrum. Vascular supply to the
enclosed tissues was maximized by making a curved
form of the Y arms. Therefore, a full-thickness flap
was created and elevated from the gastric wall, and
then it was sutured to the farthest extent of the origi-
nal incision by 2-0 absorbable monofilament suture
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material (polyglycolate coated violet). An omental
pat-ch was placed on the pyloroplasty region, and the
abdominal wall was closed routinely.

Laparoscopic Y-U Pyloroplasty

The procedure was performed at pneumoperito-
neum pressure of 15 mmHg using a three-port (two
5 mm and one 10 mm) technique: A 10 mm trocar
was inserted in the approximately caudal to the um-
bilicus, and laparoscopic 30-degree lens camera (29
cm, Carl Storz endoscopy) was introduced into the
abdominal cavity through the umbilical port. The
second and third ports were placed under laparo-
scopic view, 10 cm right to the first port and 10 cm
left and 5 cm cranial to the first port, respectively.
Grasping the pylorus at its proximal aspect, a Y
shaped full-thickness incision was made by a mono-
polar forceps of an electrosurgery system along the
gastroduodenal junction and then was closed in a U-
shaped structure with absorbable synthetic suture
material (polyglycolate coated) in a simple inter-
rupted method. An omental patch was placed to
reinforce suture line. There were no complications
and conversions into open surgery.

Postoperative Measurements

All dogs underwent abdominal ultrasound exami-
nation by a mid-range 4D ultrasound system (GE
Volusion 730) before and 7 days after the surgery.
To assess pyloric sphincter, overall transverse exter-
nal diameter (pyloric diameter), transverse diameter
of the pyloric lumen (pyloric lumen), and width of
the pyloric ring (pyloric width) were measured. Ul-
trasonographic examination of the pyloric sphincter
was conducted in a consistent order. A longitudinal
view was obtained for the entire pyloric lumen with
the probe positioned on the ventral aspect of the gas-
troduodenal segment. In addition, the overall trans-
verse external diameter, transverse diameter of the
pyloric lumen, and the width of the pyloric ring were
measured. Blood glucose concentration and plasma
cortisol level were also measured in blood samples
collected from dogs at O (prior to surgery), 3-, 5-, and
24-hour intervals after the operations. To measure
plasma cortisol level, sample was collected by ce-
phalic catheterization at each time interval and blood
collected in EDTA was instantly centrifuged for 15
minutes and then was stored at -80°C. All specimens

303



Laparoscopic & Conventional Y-U Pyloroplasty Iman Asheghian et al.

were assayed by Electro chemiluminescent Immu- glucometer at each time interval. Moreover, one in-
noassay after study completion. An AlphaTrcak dividual blinded to the study assessed the UMPS on
glucometer was used to measure blood glucose lev- the basis of increase from baseline of heart rate, res-
els; thus, a drop of blood was placed on the piratory rate, behavior, and response to wound

palpation at 3 and 24 hours after surgery (Table 1).

Table 1. Criteria used for pain scores obtained from percentage increase in heart rate, respiratory rate, and body temperature;
behavior; and response to surgery site palpation.

Criteria Description Pain score

Submissive 0
Sociable

Cautious

Aggressive

Normal pupil

Dilated pupil

Increase in hear rat:

<20%

>20%

>50%

>100%

Increase in respiratory rate:
<20%

>20%

>50%

>100%

Increase in body temperature
salivation

Mental status

N O WwWwN -

w N - O

physiologic response

No changes
reaction to palpation Reaction to palpation
Reaction before being palpate

Resting: asleep, semiconscious
Resting: awake, alert

Eating

Restless and moving around

Activity

N O WO PR O WNONE WwNPE O

Lateral position

Fetal position (protects the affected area)
Sitting or standing

Prone position

Moving

Abnormal position

Posture

None

Crying when palpate
Intermittent crying
Continuous crying

vocalization

W NN ODNPRFP PP

Preoperative complete gastric emptying time was food, rice and chicken, Iran, 8 g/kg body weight),
measured radiographically after feeding the animals thoroughly mixed with a colloidal suspension of bar-
with commercially canned dog food (Pootee canned ium sulfate 60% (7 mL/kg). Initial radiographs were
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obtained 15 minutes after finishing meal and then
every two hours until the stomach was empty. Two
weeks after the surgery, gastric emptying time was
measured as described.

Statistical Analysis

Statistical analysis was performed by SPSS soft-
ware version 16.0 (SPSS, Inc., Chicago, IL. USA).
The changes in the blood glucose concentration and
plasma cortisol levels in particular time intervals
were analyzed by the general linear model (GLM)
procedure. One-way analysis of variance (ANOVA)
was used to compare the gastric emptying time and
the operating time. The results of gastric emptying
time and operation period are reported as mean +
standard error of measurement (SEM). Independent

Conventional Y to U Group

1807 p=g.026

Glucose (mg/dL)

= - -
o o« o »n B
o o (=] o o

1 1 1 L

T T T T
0h 3h 5h 24h
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t-test and Tukey post-Hoc tests were also used to
compare the variable between the study groups
(P<0.05).

Results

The results of this study showed that the mean
operation time of group 1 was lower than that of
group 2 (38.75+3.15 min vs. 116.25+14.34 min)
and the difference was statistically significant
(P<0.05; Figure 1).

Moreover, similar to group 2 (P<0.001), the mean
blood glucose concentration in group 1 had a signif-
icant change at 24 hours after surgery (P<0.05).
However, these changes were not significantly dif-
ferent in both groups (Figure 2).

Laparascopic Y to U Group

P<0.001
5 140
b
£ 120
2
8 100
o
2
O 80
-
d T 1 T 1
oh 3h 5h 24h

Figure 1. Blood glucose concentration at 0, 3, 5, and 24 hours after operation in dogs undergoing conventional and laparo-

scopic Y-U pyloroplasty.
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Figure 2. Plasma cortisol concentration at 0, 3, 5, and 24 hours after operation in dogs undergoing conventional and laparo-

scopic Y-U pyloroplasty.

Plasma cortisol concentrations obtained for group
2 were higher than that for group 1 at 0, 3, and 5
hours after surgery. However, this amount for group

Iran J Vet Med., Vol 15, No 3 (Summer 2021)

2 was lower than that for group 1 at 24 hours after

surgery with no significant difference (P>0.05).
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Pyloric width significantly increased after surgery
(P<0.05) in both groups. Likewise, pyloric lumen
raised after surgery in both groups of study though
with no remarkable change (P>0.05). Pyloric diam-
eter in groups 1 and 2 elevated significantly after
surgery (P<0.05).

Furthermore, gastric emptying time was de-
creased significantly in both groups after surgery
(P<0.001).

Width of pyloric ring, pyloric lumen, pyloric di-
ameter, and emptying time before and after operation
in groups 1 and 2 are represented in Table 2.

Iman Asheghian et al.

The mean UMPS in group 1 was remarkably
higher than in group 2 (22.0+£1.15 vs. 8.75+0.63;
P<0.001).

The UMPS showed a remarkable decrease at 24
hours after surgery in both study groups. Neverthe-
less, dogs of group 1 had higher UMPS compared to
those of group 2 (11.50+0.50 vs. 3.0+0.41; P<0.001)
(Table 3).

Although laparoscopic surgery may have some
potential risks, such as gastric or splenic perforation,
subcutaneous emphysema, and splenic hemorrhage,
none of these complications occurred in our study.

Table 2. Width of a pyloric ring, pyloric lumen, pyloric diameter, and emptying time before and after operation in dogs

underwent conventional and laparoscopic Y-U pyloroplasty.

Group Before After P-value
Conventional Y to U Group 1.4240.04 1640.04 0010
Width of pyloric (mean+SEM)
ring (mm .
g (mm) Laparoscopic Y to U Group 1.73+0.29 9 5240.06 0.048
(mean+SEM)
Conventional Y to U Group 0.5940.09 0.8040.15 0181
Pyloric lumen (mean+SEM)
mm .
(mm) Laparoscopic Y to U Group 0.27+0.04 0.6040.17 0.097
(mean+SEM)
Conventional Y to U Group 1.4340.14 178+0.09 0.044
Pyloric diameter (mean+SEM) S 1620 :
(mm) Laparoscopic Y to U Group
(mean+SEM) 1.34+0.25 1.99+0.15 0.037
Conventional Y to U Group 8.9550 48 4.0040.25 0.001
Emptying time (mean+SEM) REOEV U020, .
(hr.) Laparoscopic Y to U Group
(mean+SEM) 8.0£0.0 4.0£0.0 0.008
Table 3. UMPS values 3h and 24h after operation.
Group UMPSO UMPS24 P-value
Group 1
UniVerSity of Melbourne (meani'SEM) 22.00+£1.15 11.50+0.50 0.002
Pain Score Group 2
(mean+SEM) 8.75+0.63 3.0+0.41 0.003
Discussion

In veterinary practice, the Y-U pyloroplasty is a
common surgical approach for the treatment of gas-
tric outlet obstruction (Sarosiek et al., 2015) and is
usually carried out in the conventional form. In the
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present study, laparoscopic Y-U pyloroplasty was
performed for the first time. There are several ad-
vantages in laparoscopic surgery, including excellent
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exposure of the abdominal cavity, less adhesion for-
mation, and shorter recovery time (Sanchez-
Margallo et al., 2003). However, there could be
some potential risks in animal surgery in this regard,
including subcutaneous emphysema, gastric (or
splenic perforation), splenic hemorrhage, and suture
reaction or anastomotic leak. Expensive equipment
and long-term training period also are the limitations
of laparoscopic surgeries (Wilson et al., 1996; Da-
vidson et al., 2004; PRICE et al., 1996).

The increase of intra-abdominal pressure due to
pneumoperitoneum in laparoscopic surgery may af-
fect the cardiopulmonary function of anesthetized
patients (DUKE et al., 1996; Gross et al., 1993).
However, during this study, none of these potential
complications occurred.

Different parameters (e.g., gastric emptying time,
duration of surgery, pain, level of stress, and mor-
phologic changes of pylorus) were compared in the
dogs treated with two methods of laparoscopic Y-U
pyloroplasty and conventional Y-U pyloroplasty be-
fore and after surgery. Serum cortisol and glucose
concentrations are functional measures of surgical
stress (Walsh et al., 1999; Fox et al., 1994). It has
been shown that glucose and cortisol levels increase
and remain elevated until 12 to 24 hours after opera-
tion in humans and canines (Rutberg et al., 1984).
The serum cortisol and blood glucose levels signifi-
cantly increased at 3 hours after surgery that agreed
with previous studies. Moreover, the plasma cortisol
level in the laparoscopic Y-U pyloroplasty group el-
evated more than in the conventional Y-U
pyloroplasty group. This increase of the cortisol
level in the laparoscopic group may be due to the
longer operation time in this group and pneumoperi-
toneum that causes a detectable elevation in the
serum cortisol level in laparoscopic surgeries
(Marcovich et al., 2001). The glucose and cortisol
levels were normal at 24 hours after the operation,
which could be the result of pain management. Pre-
vious studies have considered blood glucose and
plasma cortisol concentrations in quantifying the
postoperative pain level (Evangelista et al., 2014).
The present study results revealed that the UMPS of
the dogs undergoing both conventional and laparo-
scopic Y-U pyloroplasty, after the third hour of the
surgery was significantly higher than that at 24 hours
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after surgery. That was similar to blood glucose and
plasma cortisol level alterations in the study groups.
The decreased UMPS at 24 hours after surgery in
both study groups is in accordance with the decrease
in plasma cortisol and blood glucose levels, declar-
ing that the animals experienced a decreased degree
of physiologic stress. Moreover, our results showed
that the UMPS in group 1 was significantly higher
than that in group 2. These results are in line with
those of other research, including one study con-
ducted by Devitt et al. (2005), who compared
postoperative stress and pain in dogs, in both con-
ventional ovariohysterectomy and laparoscopic-
assisted ovariohysterectomy. They claimed that the
dogs undergoing laparoscopic surgery had less stress
and pain compared to the other group. One study re-
ported that laparoscopic ovariectomy had less stress
and faster recovery compared to open ovariectomy
in dogs (Vasiljevi¢ et al., 2015).

As mentioned in the present study, it has been pos-
tulated that the operation time in laparoscopic
approach is longer than that in conventional surgery
(Wei et al., 2015). However, it should be considered
that the time of surgery depends on several factors
besides the type of surgery, such as the skills of a
surgeon and the experience of the healthcare team.
Laparoscopic surgery needs advanced surgical skills,
which affect operation time. The results of the pre-
sent study showed that gastric emptying time was
decreased in both study groups. In accordance with
the present study, several previous studies have
shown that pyloroplasty decreases gastric emptying
time (Sanchez-Margallo et al., 2005).

Conclusion

To our knowledge, no previous study has used
laparoscopic pyloroplasty to treat dogs with pyloric
stenosis. The present study was conducted to de-
crease gastric emptying time in healthy dogs.
However, previous studies have reported good re-
sults in the treatment of ill dogs through
conventional surgeries. There is no study about the
effect of Y-U pyloroplasty on the width of pyloric
ring and lumen. Our results showed that laparoscopic
Y-U pyloroplasty can effectively be performed with-
out any complication for pyloric stenosis and
appears to be a suitable replacement for conventional
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Y-U pyloroplasty. However, more studies are neces-
sary to clarify the advantages and disadvantages of
laparoscopic Y-U pyloroplasty in treating pyloric
stenosis. Finally, the comparison of laparoscopic Y-
U pyloroplasty with other laparoscopic pyloroplasty
techniques in future researches is strongly recom-
mended.
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