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- STRACT A total of 14,580 cases were presented. Of which, 654 (4.49%) dogs had Intestinal problems. out of which, eight

(1.23%) dogs were presented with the complaint of intestinal obstruction. The different intestinal lesions observed in
8 cases, of which intussusception was seen in 4 (50%) cases, intestinal obstruction in 3 (37.5%) cases and intestinal stricture in one 12.5%)
case. The radiography and ultrasonographic evaluation of the cases in present study suggested that radiography recorded intestinal mechani-
cal obstruction with typical signs of bowel dilatation, abnormal luminal content and pooling of barium suggested intestinal obstruction. The
intestinal lesions like intussusception and foreign bodies were not apparent on radiograph, which were diagnosed by using ultrasonography.
But even then both radiography and ultrasonography were failed in definitive diagnosis of intestinal lesion. Therefore, present study was con-
cluded that ultrasonography was a superior diagnostic imaging modality than radiography in diagnosis of intestinal lesions in dog.

INTRODUCTION

The gastrointestinal disorder is the most common cause of pres-
entation to clinicians. The intestinal pathologies needs more
concentration to detect the cause because it is poorly evalu-
ated by clinical symptoms, physical examination and other tech-
niques viz., Radiography etc, Thus, ultrasonography helps to
detect inner lesions, thus observing the location of the gastroin-
testinal pathological processes.

Investigations were conducted on 36 dogs of different breeds
and ages, of whom 12 cases representing 33.33 per cent showed
only gastric disorders, 9 subjects representing 25 per cent only
intestinal disease and the remaining 15 cases, representing 41.77
per cent showed associated gastric and intestinal disorders. Ul-
trasound-diagnosed diseases were represented by gastritis (24
cases), pyloric hypertrophy (three patients), enteritis (22 cases)
and intussusception (two cases) (Malancus et al, 2010).

Ultrasound and radiological techniques are most often used for
observation of gastric and intestinal segments. Advantages of
ultrasonography over radiological examination regarding the ob-
servation of the gastrointestinal tract are conferred by the fact
that ultrasonography is a non-invasive procedure that does not
use ionizing radiation. The whole thickness of stomach or intes-
tinal wall can be visualized and measured, as well as adjacent
structures such as lymph nodes. Also can be assessed the gastric
and intestinal motility observing the peristaltic movements in
real time.

With this background, the present study was undertaken to eval-
uate the intestinal lesions with the following objectives:

+  To study the incidence of various intestinal lesions in dogs

«  Ultrasonographic evaluation of the intestinal lesions in dogs

+ To assess the correlation and accuracy of ultrasound with
radiographic findings

MATERIALS AND METHODS

The present study of ultrasonographic evaluation was performed
in suspected cases of intestinal lesions in dogs irrespective of
breed, age and sex that were presented to the Madras Veteri-

nary College Teaching Hospital, Chennai and Veterinary Col-
leges of Shimogga / Bangalore (Karnataka) India over a period
of 3 months(April - June 2014). The cases were selected based on
the history and clinical symptoms. Radiographic and ultrasono-
graphic evaluations were performed to assess the correlation.
The selected clinical cases of intestinal obstruction were subject-
ed for the radiography of the lateral abdomen for the assessment
of intestinal obstruction in dogs

Ultrasonography examinations were performed as suggested by
Nyland et al. (2005) using ALOKA SSD 3500 Pro sound system
obtain various imaging modes of intestines. Immediately after
arrival to the hospital, the patient was taken to a calm and iso-
lated area which aids in the recovery from the stress of trans-
port. The ventral abdomen was prepared by clipping hair coat
and liberal amount of acoustic gel was applied over the skin and
the ultrasonographic measurements were carried out with the
animal lying in dorso-ventral recumbency. Different transducers
and frequencies (3.5 MHz, 5MHz and 7.5 MHz) were used de-
pending on animals’ weight.

RESULTS AND DISCUSSION

The results of the present study, a total of 14,580 cases were pre-
sented over a period of 3 months (April - June 2014). Of which,
654 (4.49%) dogs had Intestinal problems. Out of which, eight
(1.23%) dogs were presented with the complaint of intestinal ob-
struction (Table. 1). The present study was showing 0.05 per cent
of intestinal obstruction to the total number of cases but Crha
et al, (2008) recorded small bowel obstruction of 0.48 per cent of
total cases presented to their clinic.

Table 1: Anamnesis of intestinal lesions in dogs

BODY
CASE \pReeDp  |AGE  [sEX  [WEIGHT |INLESTINAL
NO. LESIONS
(KG)

1 Dober- g 1 onths [Male |4 kgs Intussuscep-
man tion
Labrador Intestinal

2 Retriever 8 years Male 32 kgs obstruction
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BODY
CASE \pReED  [AGE  [SEX  |[WEIGHT |INLESTINAL
NO. LESIONS
(XG)
German Intussuscep-
3 Shephard 3 months |Female |5 kgs tion
Labrador |lyear 5 Intussuscep-
4 Retriever |months Female |25 kgs tion
Labrador Intestinal
5 Retriever 3 years Male 38 kgs obstruction
6 Daschund |- Y3 5 |Female |14 kgs Intussuscep-
months tion
Great Intestinal
7 Dane Syears |Male |42kgs obstruction
Intestinal
8 Pug 9 Y years [Male |12 kgs stricture

Breedwise occurrence of intestinal lesions included, three (37%)
of Labrador Retriever and one each of Doberman (13%), Ger-
man Shephard (13%), Daschund (13%), Great Dane (13%) and
pug (13%) breeds of dogs (Fig. 1). Sharma et al. (2011) reported
the occurrence of intestinal lesions in different breeds were Lab-
rador Retriever (5); Boxer (3); Beagle (2); German Shepherd (2);
mixed-breed (2); Weimaraner (2); Yorkshire Terrier (2); and one
each of Alaskan Malamute, Cock-a-Poo, Flat-Coated Retriever,
Golden Retriever, Miniature Schnauzer, Miniature Poodle, Amer-
ican Staffordshire Terrier, Standard Poodle, and Vizsla. In the
present study more incidence of intestinal lesions were recorded
in the Labrador Retriever breed of dog, it may be more popula-
tion of the same breed in around the survey area.

Fig. 1: Breedwise occurence of
intestm‘al lesions in dogs
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Agewise occurrence of the intestinal lesions was also re-
corded. In animals of <1 year of age 2 cases, 1 - < 3 years of
age two cases and 3-5 years of age one case and more than
5 years age three cases were recorded (Fig. 2). Capak et al.
(2001) treated mechanical ilieus caused by ingestion of a
foreign body in different age groups from 7 weeks to 2 years
(n=51) and from 2 to 12 years (n=72) out of 123 dogs. But in
the present study suggestive of intestinal obstruction was
more common in above 5 years of age in dogs, which might
be due to more number of gastrointestinal cases enrolled dur-
ing shorter duration of study period.

Fig. 2: Agewise occurence of intestinal
lesionsindogs
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In the present study, 5 (62 %) were males and 3(38%) were fe-
males (Fig.3). Sharma et al. (2011) reported that 2 (7%) were in-
tact females, 7(26%) were neutered females, 6(44%) were intact
males and 12(44%) were neutered males.

Research Paper

Fig. 3: Sexwise occurence of
intestinal lesions in dogs
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The different intestinal lesions observed in 8 cases, of which in-
tussusception was seen in 4 (50%) cases, intestinal obstruction
in 3 (37.5%) cases and intestinal stricture in 1 (12.5%) case (Fig.
4). But, Koike et al. (1981) recorded in their review 87.23 % were
caused by foreign bodies and 12.77% with intussusceptions and
Zatloukal et al. (2004) also recorded small intestinal obstruction
of 53 patients. Out of these patients, simple intraluminal ob-
struction by foreign bodies, linear foreign bodies, invagination,
adhesions, mesenteric hernia, mesenteric volvulus and stricture
was found in 40, 4, 4, 2, 1, 1 and 1 cases, respectively. But in the
present study incidence of intussusception is more as compared
to the above two studies which might be due to more number
of such gastrointestinal cases enrolled during shorter duration of
study period.

The cases were selected for the present study after thorough
clinical examination and only suspected for specific intestinal
lesions as reported by various authors viz., Fazio (2006), Tyrrell
and Beck (2006), Crha et al. (2008), Atray et al. (2012) and Lang
et al. (2013).

Fig. 4: Ultrasonographicdiagnosis of
differentintestinal lesionsin the study
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Radiographic evaluation

Case 1

A Doberman pup of three months was subjected to plain radi-
ography of lateral abdominal view, the definite diagnosis was
not possible except gas filled intestinal loops but 12 hrs bar-
ium contrast radiograph (Barium sulphate meal) revealed the
pooling of the barium sulphate in the small intestinal loops.
Therefore, it may suggestive of intestinal obstruction. The bowel
dilatation, abdominal luminal content, abnormal position and
appearance of bowel are the indications of intestinal obstruction
in dogs was reported by Cairo ef al., (1999), Fazio (2006) Riedesel
(2007) and Lang et al. (2013), But Han et al., (2008) reported that
plain radiography may not conclude specific diagnosis for intus-
susception (Plate 1).

Case 2

The Labrador Retriever dog aged about 8 years underwent plain
radiographic evaluation of lateral abdomen it failed to show the
abnormality in intestinal tract and even the 12 hr barium con-
trast radiography of intestines did not reveal any abnormality
except pooling of the barium sulphate in the distended intes-
tinal loops cranial to the obstruction. This was in far with the
observations made earlier by Cairo et al, (1999), Fazio (2006)
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Riedesel (2007) and Lang et al. (2013) (Plate 3).

Case 3

The German Shephard dog aged about three months female
weighed about five kgs suspected for intestinal lesions was un-
derwent plain radiography and it revealed all intestinal loops
are abnormally distended, indicating a distal small intestinal ob-
struction, this was in similar observation made earlier by Lang
et al., (2013) (Plate 5).

Case 4

The Labrador Retriever dog aged about one year five month
female weighing about 25 kgs was suspected for intestinal ob-
struction. The 12 hr barium contrast lateral abdomen radiograph
revealed diffused distended, barium pooled small intestinal
loops cranial to the obstruction suspected for intestinal lesion.
This was in far with the observations made earlier by Cairo et al,
(1999), Fazio (2006) Riedesel (2007) and Lang et al., (2013) (Plate
7).

Case 5

The Labrador Retriever Male dog, three years age weighing
about 38 kgs was suspected for intestinal obstruction. The 12 hr
barium contrast lateral abdomen radiograph revealed diffused
distended, barium pooled small intestinal loops cranial to the
obstruction suspected for intestinal lesion. The dense foreign
body was visible in the caudal part of small intestine and barium
was pooled cranial to this. This was in far with the observations
made earlier by Fazio (2006) (Plate 9).

Case 6

The Daschund female dog, one year five months of age weighing
about 14 kgs was suspected for intestinal lesion and subjected for
radiography. The lateral abdomen radiograph revealed no signs of
any foreign body except gas filled intestinal loops suspected for
intestinal obstruction but it was not a definitive diagnosis. This
was in far with the observations made earlier authors viz., Cai-
ro et al., (1999), Fazio (2006) Riedesel (2007) and Lang et al.,
(2013) (Plate 11).

Case 7

The Great Dane Male dog of five years, weighing about 42 kgs
was suspected for intestinal lesion and subjected to radiography.
The lateral abdomen radiograph revealed a radiodense foreign
body at the dorsal gastric area and colon is gas filled appearance.
The dog was showing intestinal related clinical symptoms, there-
fore it was suspected for intestinal obstruction it was in far with
observations of various authors (Fazio, 2006; Riedesel, 2007 and
Lang et al., 2013) (Plate 13).

Case 8

The pug breed male dog of nine year and six months, weighing
about 12 kgs was suspected for intestinal lesion and subjected
to radiography. The 12 hr barium contrast lateral abdomen ra-
diograph revealed abnormal, diffusely distended, barium pooled
intestinal loops cranial to the obstruction suspected for intestinal
lesion. The similar observations were recorded earlier by Fazio
(2006) (Plate 15).

Ultrasonography

Immediately after arrival to the hospital, the patient was taken
to a calm and isolated area which aids in the recovery from the
stress of transport. Fifteen to twenty minutes were given to the
patients to get familiarized to the surroundings. The preparation
and Positioning on dorsal recumbency provided excellent exami-
nation of the abdominal organs without any complication. Matton
(2003) reported that, the patient should be fasted overnight to re-
duce the interference with gastric contents and intraluminal gas.
However, non-fasted dogs may show adequate image quality. The
intra-luminal gas causes imaging artifacts, such as reverberation,
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comet tail and acoustic shadowing.

The animal is typically placed in dorsal recumbency, although the
position may depend on the patient’s restlessness, discomfort, or
on the operator’s preferences was reported by Penninck (2008).

Ultrasonographic evaluation of intestinal lesions

In Case 1, 3, 4 and 6 were shown similar ultrasonographic pat-
terns suggestive of intussusception. In all the cases, the sono-
graphic pattern observed in transverse sections of the bowel was
a target-like mass consisting of multiple hyperechoic and hypo-
echoic concentric rings around a hyperechoic centre that repre-
sents the entrapped mesentery and in longitudinal sections, multi-
ple hyperechoic and hypoechoic parallel lines were usually visible
suggestive of intussusception. Ultrasonographic patterns may vary
with the length of bowel involved, the duration of the process,
and the orientation of the scan plane in relation to the axis of the
intussusception. Similar observations were earlier recoded by vari-
ous authors viz., Patsikas et al. (2003) Malancus et al. (2010) and
Lang et al. (2013). The intussusception often occur in puppies and
kittens secondary to primary intestinal disease such as enteritis
from intestinal parasites, bacterial or viral infections and in older
patients, the intussusceptions can occur close to pseudocysts, en-
larged lymph nodes, foreign bodies or tumor mass was reported
by Penninck, 2008 (Plate 2, 6, 8, 12).

The abdominal ultrasonography of case 2, revealed a hypoechoic
round shaped foreign body along with acoustic shadowing sug-
gestive of round ping ball used for children’s to play. Similar ob-
servation was earlier made by Penninck (2008) (Plate 4).

The abdominal ultrasonography of case 5, revealed a triangular
hyper echoic mass in the intestinal lumen without acoustic shad-
owing clearly suggestive of foreign body obstruction(Plate 10).

The abdominal ultrasonography of case 7, revealed an irregular
shaped hyper echoic foreign body inside the intestinal lumen
along with strong acoustic shadowing suggestive of stone (grav-
el). Cranial to this mass the intestinal loops were distended with
fluid and content. This observation was in far with the observa-
tion of Penninck (2008)(Plate 14).

The abdominal ultrasonography of case 8, revealed severely dis-
tended intestinal loops in both transverse and longitudinal sec-
tion along with intestinal content. Other than this no specific
diagnostic clue was observed from the ultrasonographic exami-
nation but on exploratory laparotomy the case was confirmed as
intestinal obstruction due to intestinal stricture at caudal jeju-
num. Similar description was reported by Penninck (2008) (Plate
16).

Radiography vs ultrasonography in case of intestinal lesions
assessment in dogs

The radiography and ultrasonographic evaluation of the cases
in present study suggested that radiography recorded intestinal
mechanical obstruction with typical signs of bowel dilatation,
abnormal luminal content and pooling of barium. The radi-
odense foreign bodies like Corn cob and stone were diagnosed
from Case 5 and Case 7 respectively but soft tissue lesions and
radiolucent foreign bodies were missed. The intestinal lesions
like intussusception and foreign bodies not apparent on radio-
graph which were diagnosed by using ultrasonography in cases
of Case 1, 2, 3, 6. But the both radiography and ultrasonography
were failed in definitive diagnosis of intestinal lesion in case 8.
Therefore, present study was suggestive of ultrasonography is su-
perior diagnostic imaging modality than radiography in the di-
agnosis of intestinal lesions in dog.
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Plate 1: Contrast Radiograph (12 hrs barium) of lateral ab-
domen showing distended barium filled intestinal loops

moi Teey [
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Plate 2: Ultrasonography of abdomen showing transverse
section of intestine as concentric rings (Target sign) sugges-
tive of intussusception

Case 2

Plate 3: Contrast Radiograph (12 hrs barium) of the lateral
abdomen showing distended barium filled intestinal loops

Plate 4: Ultrasonography of the abdomen showing anecho-
ic round foreign body in the intestinal loop with acoustic
shadowing
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Case 3

Plate 5: Radiography of lateral abdomen showing distended
and gas filled intestinal loops

Plate 6: Ultrasonography of abdomen showing transverse
section as concentric rings (Target sign) and multi layered
in sagital section of intestines suggestive of intussusception

Case 4

Plate 7: Contrast Radiograph (12 hrs barium) of the lateral
abdomen showing distended barium filled intestinal loops

o=

Plate 8: Ultrasonography of abdomen showing distended in-
testinal loop in transverse section and multi layered appear-
ance in sagital section suggestive of intussusception
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Case 5

Plate 9: Contrast Radiograph (12 hrs barium) of the lateral
abdomen showing distended barium filled intestinal loop
cranial to the foreign body

Plate 10: Ultrasonography of abdomen showing mass in the
intestinal lumen suggestive of intestinal obstruction

Plate 11: Radiograph of lateral abdomen showing gas filled
distended intestinal loops

Plate 12: Ultrasonography of abdomen showing distended
intestinal loop in transverse section and multi layered ap-
pearance in sagital section suggestive of intussusception

Plate 13: Radiograph of lateral abdomen showing radi-
odense foreign body at the cranial abdominal region

Plate 14: Ultrasonography of the abdomen showing hyper-
echoic mass in the intestinal lumen with acoustic shadow
suggestive of intestinal foreign body

Case 8

Plate 15: Contrast Radiograph (12 hrs barium) of the lateral
and ventrodorsal view of abdomen showing distended bari-
um filled intestinal loop

Plate 16: Ultrasonography of the abdomen showing distend-
ed intestinal lumen along with content in both transverse
and sagital sections of intestines

SUMMARY AND CONCLUSION
The present study of ultrasonographic evaluation was performed
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in suspected cases of intestinal lesions in dogs presented to the
Madras Veterinary College Teaching Hospital, Chennai and Vet-
erinary Colleges of Shimogga / Bangalore (Karnataka) over a pe-
riod of 3 months(April- June 2014). A total of 14,580 cases were
presented. Of which, 654 (4.49%) dogs had Intestinal problems.
Out of which, eight (1.23%) dogs were presented with the com-
plaint of intestinal obstruction.

Breedwise occurrence of intestinal lesions included, three (37%)
of Labrador Retriever and one each of Doberman (13%), German
Shephard (13%), Daschund (13%), Great Dane (13%) and pug
(13%) breeds of dogs.

Agewise occurrence of the intestinal lesions were <1 year of age
2 cases, 1 - < 3 years of age two cases and 3-5 years of age one
case and more than 5 years age three cases. Out of which, 5 (62
%) dogs were males and 3(38%) dogs were females.

The different intestinal lesions observed in 8 cases, of which in-
tussusception was seen in 4 (50%) cases, intestinal obstruction
in 3 (37.5%) cases and intestinal stricture in one (12.5%) case.

The ultrasonographic patterns seen in different intestinal lesions
from the present study in transverse sections of the bowel was a
target-like mass consisting of multiple hyperechoic and hypoecho-
ic concentric rings around a hyperechoic center that represents
the entrapped mesentery and in longitudinal sections, multiple
hyperechoic and hypoechoic parallel lines were usually visible
suggestive of intussusception in case of 1, 3, 4 and 6. In case 2, 5
and 7 the foreign bodies like ball, Corn cob and rocks were eas-
ily identified by radiography and in ultrasonography it was easy to
diagnose better because of their characteristic shape and the pres-
ence of acoustic shadowing.

The radiography and ultrasonographic evaluation of the cases in
present study suggested that radiography recorded intestinal me-
chanical obstruction with typical signs of bowel dilatation, abnor-
mal luminal content and pooling of barium suggested intestinal
obstruction. The radiodense foreign bodies like Corn cob and
stone were diagnosed from Case 5 and Case 7 respectively but
soft tissue lesions and radiolucent foreign bodies were missed.
The intestinal lesions like intussusception and foreign bodies in
the cases of Case 1, 2, 3 and 6 were not apparent on radiograph,
which were diagnosed by using ultrasonography. But even then
both radiography and ultrasonography were failed in definitive
diagnosis of intestinal lesion in case 8. Therefore, present study
was concluded that ultrasonography was a superior diagnostic
imaging modality than radiography in diagnosis of intestinal le-
sions in dog.
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