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FULL PAPER

The role of endoscopic ultrasound in the evaluation 
of rectal polypoid lesions in 25 dogs

Abstract
We investigated the role of endoscopic ultrasound in the evaluation of rectal polypoid 
lesions in 25 dogs. Twenty-five cases of rectal polypoid lesions in dogs who underwent 
surgery after endoscopic and EUS assessment were studied. The invasion depth of the 
polypoid lesion was classified as M stage (lesions in the mucosa only), SM stage (lesions in 
the mucosa and submucosa), and MP stage (lesions extending to the muscularis propria). 
Transabdominal ultrasound was performed in nine cases, but not all were evaluated in 
detail. EUS provided detailed images for all cases and showed a significant correlation with 
surgical pathology in the T stage (accuracy, 92%; κ ＝ 0.77). As per classification by invasion 
depth, inflammatory polyps were only M polypoid lesions, whereas SM and MP polypoid 
lesions were only adenocarcinomas (P ＜ 0.05). The average survival time according to 
specific condition was as follows: 1,235 days for inflammatory polyps, and 804 days for M 
adenocarcinoma. The survival time of two SM adenocarcinoma cases was 756 and 2,114 
days, respectively, and the survival time of two MP adenocarcinoma cases was 16 and 42 
days, respectively. EUS were useful for the evaluation of rectal polypoid lesions in dogs, 
whereas transabdominal ultrasound was not. Determination of the invasion depth of 
polypoid lesions using EUS may be useful for the evaluation of malignancy and prognosis.
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Introduction

　　Large intestinal polypoid lesions are a 
common form of intestinal disease in dogs and 

frequently occur in the rectum2,4,5,6,11,12,14). Detailed 
evaluations of rectal polypoid lesions are 
essential for selecting endoscopic treatment  
and minimal access surgery. However, detailed 
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visualization and evaluation using transabdominal 
ultrasound (TAUS) is difficult because the 
polypoid lesions are far from the abdominal 
wall10). In contrast, endoscopy is used to evaluate 
the surface of polypoid lesions. Thus, the 
treatment is performed without an assessment of 
the invasion depth.
　　Evaluation of the invasion depth of rectal 
polypoid lesions has been commonly performed in 
the human medicine1,8,13,16) using endoscopic 
ultrasound (EUS), magnetic resonance imaging 
(MRI), and computed tomography (CT)3). In 
veterinary medicine, CT has not been studied 
whether it can be sufficiently evaluated the layer 
structure of the gastrointestinal tract, MRI of the 
abdomen is required anesthesia for a long period 
of time and not general. However, endoscopic 
evaluation of rectal polypoid lesions is commonly 
performed9,14). Therefore, EUS as an ancillary of 
endoscopy is effective for the evaluation of the 
invasion depth of rectal polypoid lesions in dogs.
　　This study aimed to investigate the role of 
endoscopic ultrasound in the evaluation of rectal 
polypoid lesions in 25 dogs.

Materials and Methods

　　In this retrospective study, the medical 
records with rectal polypoid lesions diagnosed by 
endoscopy and EUS between March 2006 and 
August 2011 at the Nihon University Animal 
Medical Center were analyzed. Of these, only 
rectal polypoid lesions that were surgically 
treated after assessment by EUS were included 
in the study. The data collected included 
signalment (i.e., age, sex, weight, and breed); 
clinical signs; blood tests; TAUS (convex probe, 
6 MHz; linear probe, 12 MHz, NEMIO SSA-550A, 
Toshiba, Tokyo, Japan); EUS; histopathological 
findings; and prognosis.
　　Following the administration of an enema 
under general anesthesia, lower gastrointestinal 
endoscopy was performed with the subjects in 
the left lateral recumbent position. After 

observation of the polypoid lesion form by 
endoscopy, the lumen of the rectum was filled 
with saline. EUS was performed using a 20-MHz 
radial probe (EU-M 30S, Olympus, Tokyo, 
Japan), which was inserted from the biopsy 
channel of the endoscope. The scan was initiated 
when the tip entered the lumen. After the rostral 
end of the lesion was visualized, the invasion 
depth of the lesion was investigated in detail. 
The invasion depth of the polypoid lesion was 
classified by lesion stage on the basis of the five-
layer structure in the gastrointestinal tract: M 
stage, lesions in the mucosa only; SM stage, 
lesions in the mucosa and submucosa; and MP 
stage, lesions extending to the muscularis 
propria 1,7). After evaluated by EUS, the polypoid 
lesions were resected by surgery. The diagnosis 
and lesion stage of the resected polypoid lesion 
was determined by histopathological examination.
　　Surgical pathological lesion staging was 
compared with EUS lesion staging. Results were 
evaluated by means of κ interobserver analysis. 
A likelihood ratio test was used to compare  
the inflammatory polyps and adenocarcinomas 
according to the invasion depth as evaluated by 
surgical pathology. P ＜ 0.05 was considered 
statistically significant. Inflammatory polyps and 
adenocarcinomas subclassified into M, SM, and 
MP stages were evaluated with respect to survival 
duration. All statistical analyses were performed 
using GraphPad Prism 5 software (GraphPad 
Software, San Diego, CA, USA) and SPSS 17.0 
(SPSS Inc, Chicago, USA).

Results

　　Twenty-five cases (13 females and 12 males; 
median age, 8 years; range, 3-12 years; median 
weight, 6.0 kg; range, 2.3-20 kg) were eventually 
included in the study. The breeds and associated 
polypoid lesion types included miniature 
Dachshunds (n ＝ 15) with inflammatory polyp 
and miniature Dachshunds (n ＝ 5), Shih-tzu (n
＝ 3), a Shetland sheepdog (n ＝ 1), and a Border 
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collie (n ＝ 1) with adenocarcinomas. The most 
common clinical signs were hematochezia (n ＝
24), tenesmus (n ＝ 14), and dyschezia (n ＝ 8). 
Blood tests, performed in all cases, revealed the 
following: increased C-reactive protein (more 
than 1 mg/dl; n ＝ 5) and leukocytosis (more than 
19,000/μl; n ＝ 2) in cases with inflammatory 
polyps and increased C-reactive protein (n ＝ 4), 
leukocytosis (n ＝ 3), and decreased packed cell 
volume (less than 35%; n ＝ 2) in cases with 
adenocarcinomas. TAUS was performed in nine 
cases; six of these could not be visualized, 
whereas three could be visualized but could not 
be evaluated in detail.
　　The polypoid lesions in all cases could be 
evaluated in detail by EUS (Fig. 1). Invasion 
depth of the polypoid lesions as determined by 
EUS and surgical pathology are shown in 
Table 1. EUS findings significantly correlated 
with surgical pathology with an accuracy of 92% 
(23/25, κ ＝ 0.77). In addition, none of the M and 
SM polypoid lesions evaluated by EUS were 
found to have invaded beyond the muscularis 
layer by histopathology. In the result of 
classification by invasion depth, inflammatory 
polyps were only M polypoid lesions, whereas SM 
and MP polypoid lesions were diagnosed only as 
adenocarcinomas (P ＜ 0.05).
　　All dogs with M and SM polypoid lesions 
survived. However, two dogs with MP polypoid 

lesions succumbed within 2 months. The  
median survival time could not be precisely 
determined for both the inflammatory polyp and 
adenocarcinomas. The average survival time 
according to specific condition was as follows: 
1,235 days for inflammatory polyps, and 804 
days for M adenocarcinoma. The survival time of 
two SM adenocarcinoma cases was 756 and 2,114 
days, respectively, and the survival time of two 
MP adenocarcinoma cases was 16 and 42 days, 
respectively.

Discussion

　　In this study, the findings of age, sex, and 
clinical symptoms in dogs with rectal polypoid 
lesions were comparable to those from previous 
reports2,5,12,14). The miniature Dachshund was the 
only breed with inflammatory polyp in this  
study. Inflammatory polyp has been previously 
reported in miniature dachshund9); therefore, 
inflammatory polyp of the rectum may be a 
characteristic disease in this breed. Blood test 
findings revealed increased C-reactive protein 
and leukocytosis, which were considered to be 
caused by inflammation of the polypoid lesions, 
and decreased packed cell volume, which was 
considered to be caused by hematochezia and 
chronic inflammation. However, these blood tests 

Fig. 1.  Endoscopic ultrasound findings for the rectal polypoid lesions. � (A) M polypoid lesion: the polypoid 
lesion has invaded only the mucosal layer, which is thickened. The hyperechoic submucosal interface is intact. (B) 
SM polypoid lesion: the polypoid lesion invades the mucosal and submucosal layers, and the mucosal-submucosal 
layer is thickened. The hyperechoic submucosal interface is absent, and hypoechoic muscularis interface is intact. 
(C) MP polypoid lesion: the polypoid lesions extending to the muscularis layer, which is thickened. The hyperechoic 
submucosal interface is absent.
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were nonspecific, which suggests that these were 
not characteristic findings for rectal polypoid 
lesions, as was previously reported14).
　　There have been few reports on ultrasound 
examinations of rectal polypoid lesions in dogs. 
In a report of TAUS for gastrointestinal tumors, 
colorectal tumors were observed in six cases; 
however, they were not examined in detail, 
including invasion depth10). In the present study, 
six cases could not be visualized by TAUS at all, 
and remaining three cases that could be 
visualized could not be evaluated in detail. A 
previous report noted that ultrasound may not be 
suitable for many dogs with rectal or distal 
colonic tumors because the lesions are too distal 
to be completely imaged4,10). Therefore, it is 
suggested that TAUS is not useful for detailed 
preoperative evaluations of rectal polypoid 
lesions in dogs.
　　In this study, EUS was used to perform 
detailed preoperative evaluations of rectal polypoid 
lesions in dogs. In human medicine, evaluation of 
rectal polypoid lesions using TAUS is difficult1). 
Accordingly, EUS, MRI, and CT have been 
investigated as alternatives to TAUS3,8,13,16). The 
accuracy of determining invasion depth by these 
methods was approximately 80%, and these 
methods were used depending on specific 
circumstances3). Among these methods, EUS 
proves useful for obtaining images of areas 
having substances that may obstruct and hamper 
quality of the image obtained, such as food 
residues in the gastrointestinal tract and the 

anatomical positions of the bladder and pelvis. 
EUS can easily evaluate invasion depth by 
observing the lesion and its adjacent areas15). In 
the present study, EUS was used to accurately 
determine the invasion depth of polypoid lesions. 
Therefore, it was suggested that EUS was useful 
for the evaluation of invasion depth of rectal 
polypoid lesions in dogs. However, half (2/4) the 
cases of SM polypoid lesion evaluated by EUS 
were M polypoid lesion according to surgical 
pathology staging. Distinguish between M and 
SM polypoid lesion may be difficult when lesions 
are present. Therefore, it was considered  
that submucosal irregularities were incorrectly 
visualized by EUS. In addition, SM and MP 
polypoid lesions were a few. Then, the use of 
EUS for rectal SM and MP polypoid lesions 
requires further investigation.
　　The prognosis of M and SM adenocarcinomas 
was good in this study. In contrast, the prognosis 
of MP adenocarcinomas was poor. In previous 
reports, rectal adenocarcinomas in dogs have had 
a poor prognosis2,5). In contrast, although the 
survival time of dogs with carcinoma in situ has 
not been reported in detail, long-term survival  
is reported for many cases14). Thus, it was 
considered that rectal adenocarcinoma with a 
poor prognosis was the MP type, whereas the 
prognosis of M and SM adenocarcinomas was 
similar to that of carcinomas in situ. In  
addition, as per classification by invasion depth, 
inflammatory polyps were only M polypoid 
lesions, whereas SM and MP polypoid lesions 
were diagnosed only as adenocarcinomas (P ＜
0.05) in this study. Therefore, diagnosis of the 
invasion depth by EUS may be useful for the 
evaluation of malignancy and prognosis in 
patients with adenocarcinoma because the 
prognosis of polypoid lesions classified by EUS is 
different.
　　In conclusion, EUS were shown to be useful 
for the evaluation of rectal polypoid lesions in 
dogs. TAUS was not useful because evaluation of 
invasion depth is difficult with this procedure. 
The accuracy of EUS was high in evaluating the 

Table 1.  Comparison of invasion depth of the 
polypoid lesions as evaluated by EUS with that 
evaluated by surgical pathology.

Surgical pathological stage

M SM MP

EUS stage

M 19 2 0

SM   0 2 0

MP   0 0 2

Figures are the number of cases. EUS, endoscopic 
ultrasound
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invasion depth of rectal polypoid lesions. EUS 
could be therefore useful for surgical procedure 
selection and prognosis assessment in dogs with 
rectal polypoid lesions. In addition, diagnosis of 
the invasion depth of polypoid lesions using EUS 
may be useful to evaluate malignancy.
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