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The current study aimed to evaluate the normal diameter size of cystic and 

common bile ducts by ultrasound method in adult German Shepherd dogs with 
95% confidence to be used in the interpretation of results and clinical decisions. In 

this cross-sectional descriptive study used 12 adult German Shepherd dogs (6 

males and 6 females) with an average weight of 24.37±3.65 kg and a mean age of 
2.40 ± 0.495 years. Ultrasonography of these dogs were obtained from 

dorsoventral, left and right lateral recumbency in the inspiration phase of the 

animal's breathing. Anatomical studies were performed following anesthesia and 
during surgery of each dog. According to the results of this study, the mean 

diameter of the cystic duct in gallbladder level was 4.17 ± 0.58 mm, and the mean 

diameter of the common bile duct in the hepatis porta and major duodenal papilla 
levels were 3.23 ± 0.48 and 3.14 ± 0.63 mm, respectively. The diameter of the 

cystic duct in the gallbladder level is greater in males than in females, and the 

mean diameter of the common bile duct in the hepatis porta and major duodenal 
papilla levels is larger in females than in males but the differences are not 

significant (p>0.05). The findings obtained in this study can be utilized to interpret 

the findings and clinical decisions about the normal and abnormal size of the 

diameter of the cystic and the common bile duct in adult German Shepherd dogs. 
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 های ژرمن شیپرد با روش اولتراسونوگرافیاندازه استاندارد قطر مجرای سیستیک و مجرای مشترک صفراوی در سگتعیین 

 3 رضا حسینچی، محمد  *2 سیامک علیزاده، 1 ثمین زیادلو 
   ، ایران  ارومیه دانشگاه آزاد اسلامی،  دانشکده دامپزشکی، واحد ارومیه،  ، گروه علوم درمانگاهی   1

 ، ایراننقده دانشگاه آزاد اسلامی،  ، نقده  دامپزشکی، واحد گروه  2
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 چکیده 
شود.  استفاده های بالینیگیرینتایج و تصمیم درصد بود تا در تفسیر  ۹۵ژرمن شیپرد بالغ با اطمینان  های  هدف از این مطالعه تعیین اندازه قطر مجرای سیستیک و مجرای مشترک صفراوی با روش اولتراسونوگرافی در سگ

از    -در این مطالعه توصیفی   )  12مقطعی  بالغ  نر و    6قلاده سگ ژرمن شیپرد  با میانگین وزنی    6قلاده  مطالعه   های تحت سگ در  سال استفاده شد.    2/ 40±  0/ 4۹کیلوگرم و میانگین سنی    37/24±  3/ 6۵قلاده ماده( 
هوشی و در حین جراحی هر حیوان انجام گرفت. بر اساس نتایج این مطالعه در نیز متعاقب بی آناتومیگرفت. مطالعات  انجامچپ و در مرحله دم حیوان  و راست  پهلوی به خوابیده و به پشت  خوابیده حالت  اولتراسونوگرافی در

و  23/3 ± 48/0متر بوده و میانگین قطر مجرای مشترک صفراوی در سطوح پورتا هپاتیس و پاپیلای بزرگ دوازده به ترتیب میلی 17/4 ± ۵8/0روش اولتراسونوگرافی، میانگین قطر مجرای سیستیک در سطح کیسه صفرا  
تر از جنس نر  تر از جنس ماده و قطر مجرای مشترک صفراوی در سطح پورتا هپاتیس و پاپیلای بزرگ دوازده در جنس ماده بزرگ متر بود. قطر مجرای سیستیک در سطح کیسه صفرا در جنس نر بزرگ میلی   14/3  ±  63/0

غیرطبیعی قطر مجرای سیستیک و مجرای   و اندازه طبیعی برای تعیین بالینی هایو ارزیابی  نتایج تواند در تفسیر(. استانداردهای دقیق به دست آمده در این مطالعه می p˃0.05دار نبودند )ها معنیبود ولی این اختلاف 
 قرار گیرد. استفاده های ژرمن شیپرد بالغ موردمشترک صفراوی در سگ

اولتراسونوگرافیژرمن شیپرد،  مجرای مشترک صفراوی، مجرای سیستیک، سگ :کلیدی  های  واژه
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INTRODUCTION 

The gallbladder of dogs is located on the 

visceral surface of the liver between the square 

and middle right lobes and in the 8th to 10th 

intercostal space. In the liver, bile drains 

through channels into the interlobular ducts. 

Then these ducts unite and form the hepatic duct 

that leaves the lobes of the liver. There are 

usually three to five hepatic ducts that drain into 

the cystic duct, which this duct in turn drains 

into the gallbladder. After entering the last 

hepatic duct, the cystic duct becomes the bile 

duct (sometimes called the common bile duct) 

which also drains into the duodenum at the 

major duodenal papilla [1]. Complications of 

hepatic bile ducts are common disorders that are 

affected by various factors, such as the presence 

of tumors in these ducts, tumors of the head of 

the pancreas, enlarged lymph nodes, and 

gallstones that cause inflammation and 

dilatation of the gallbladder. These structural 

changes in the bile ducts can interfere with the 

flow of bile and cause disturbances in the 

emptying of the gallbladder and lead to 

complications such as cholestasis [2, 3]. In fact, 

one of the main signs of these complications 

will be change in the diameter of these ducts, 

and therefore, to identify abnormal cases, it is 

necessary to know the normal range. The 

natural size and range of body organs is 

influenced by sex, breed, size, age and type of 

nutrition and differs in various breeds of 

animals [4, 5]. These parameters are changeable 

and may have a relationship with other 

variables, and the scope of these changes and 

differences between healthy animals does not 

exceed a certain range [6]. Various studies have 

been conducted in relation to evaluating the 

diameter of the bile ducts in dogs. In one study, 

the authors reported that the average diameter of 

the common bile duct is 3 mm in normal state, 

5-6 mm diameter is suspicious, and dilatation is 

6.5 mm [7]. Prak et al. (2018) announced that 

the diameter of the common bile duct in normal 

dogs weighing less than 15 kg at the levels of 

the hepatis porta and duodenal papilla is less 

than 3 mm and 3.5 mm, respectively [8]. In 

another study, it has been reported that the 

diameter of the cystic duct in dogs with the age 

group of 2 to 3 years was 2.6 ± 1.2 mm, in the 

age group of 4 to 5 years of 4.6 ± 1.4 mm, in the 

age group of 5 to 6 of 4.4±1.2 mm, in the age 

group of 6 to 7 years of 4.8±1.8 mm and in the 

age group over 7 years of 4.6±1.8 mm, which in 

the adult group, for each year of age increase, 

0.05 mm is added to the duct diameter [9].  

Rahmani et al. (2022) reported that if the 

diameter of the extrahepatic bile ducts is more 

than 6 mm and the diameter of the intrahepatic 

bile ducts is more than 4 mm, it indicates their 

dilatation. Of course, they did not mention the 

normal values of these ducts in this study [10]. 

In veterinary examinations, ultrasonography is 

an easy, accurate and inexpensive method to 

evaluate the gallbladder and dilatation of the 

hepatic bile ducts and usually the first 

evaluation is done with it [11]. Examining the 

gallbladder and common bile duct by ultrasound 

depends on factors such as the skill of the 

operator and the different shapes of the 

gallbladder [12]. In addition, the evaluation of 

these ducts can be difficult due to the artifacts 

caused by the presence of gas in the intestines 

and the change in their diameter when the 

animal breathes [13]. Since there has been no 

study on the determination of the normal 

diameter of the extrahepatic bile ducts in 

German Shepherd dogs, this research was 

conducted. The main aim of this study was to 

determine the standard values of cystic and 

common bile duct diameter by ultrasound 

method in adult German Shepherd dogs with 

95% confidence and the secondary purpose was 

to investigate the statistical analysis of the 

presence or absence of a significant difference 

between the mean diameter of these ducts 

among male and female dogs of this breed. 



83    Journal of Basic and Clinical Veterinary Medicine 

 

 

 

MATERIALS AND METHODS 

Study Design and Animals 

In this cross-sectional descriptive study used 12 

adult German shepherd dogs (6 males and 6 

females) with an average weight of 24.37 ± 3.65 

kg and a mean age of 2.40 ± 0.495 years with a 

standard deviation of 1, error of 0.2, and wrong 

level of 5%. For this purpose, used German 

shepherd dogs, which were referred to Islamic 

Azad Urmia University Veterinary Clinic for 

non-emergency abdominal surgery. Dogs that 

had symptoms related to complications of the 

liver, biliary system, pancreas or ascites were 

excluded from this study. First, each of these 

dogs underwent ultrasonography  and was 

performed anatomical examination following 

anesthesia and abdominal surgery.  

Description of the Method 

Ultrasonography of these dogs were obtained 

from dorsoventral, and left and right lateral 

recumbency and in the inspiration phase of the 

animal's breathing to obtain the best view of the 

cystic duct in the gallbladder level and the 

common bile duct in the porta hepatis and major 

duodenal papilla levels in the sagittal axes 

(Figure 1). The measurement of the diameter of 

each of these ducts was repeated three times and 

the obtained values were entered in the 

respective tables. All ultrasounds were 

performed under the direct supervision of a 

veterinary radiologist. The ultrasound machine 

used for color Doppler ultrasonography was 

EUB-525, Hitachi, Japan and multi- frequency 

probes convex 8-12 MHz. Anatomical studies 

were performed following anesthesia and during 

surgery. For this purpose, pre-anesthesia was 

performed by injecting Acepromazine 2% (0.2 

mg/kg) intramuscularly, and 20 minutes later, 

sequence anesthesia was induced by intravenous 

sodium thiopental 2.5% (10 mg/kg). Anesthesia 

was maintained with a mixture of 1–1.5% 

halothane-oxygen in the closed system of the 

inhalation anesthesia machine. After preparing 

the surgical region and incision in the midline of 

the abdomen, the gallbladder, cystic duct, 

hepatic ducts and common bile duct were 

examined and measured based on their 

topographical position (Figure 2). Following 

surgery and anatomical studies, the laparotomy 

incision was closed in the conventional method 

and post-surgery care was performed. 

Statistical Analysis 

Data were analyzed with t-test and SPSS 11.5 

software. All values were expressed as the mean 

and standard deviation (mean ± SD), and the 

value of p≤ 0.05 was used as statistical 

significance. All data presented are three 

replicates. 

 

Figure 1: Sagittal sonogram of the bile ducts of a 3-year-old male German shepherd dog. Liver (L), common bile duct (CBD), hepatic 

vein (HV), cystic duct (CD), diaphragm (D). 
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RESULTS 

According to the results of this study, the 

average diameter of the cystic duct in 

gallbladder level was 4.17 ± 0.58 mm, and the 

mean diameter of the common bile duct in the 

hepatis porta and major duodenal papilla levels 

was 3.23 ± 0.48 and 3.14 ± 0.63 mm, 

respectively (Table 1). Also, the average of 

these statistical indices in the anatomy 

examination was 4.36 ± 0.72, 3.27 ± 0.55, and 

3.27 ± 0.58 mm, respectively (Table 2). 

In Table 3, the statistical Parameters of 

ultrasonography and anatomy are listed 

according to gender. The results show that the 

diameter of the cystic duct in the gallbladder 

level is greater in males than in females, and the 

mean diameter of the common bile duct in the 

hepatis porta and major duodenal papilla levels 

is larger in females than in males, but these 

differences are not significant (p˃0.05). 

 

Figure 2: Anatomy of the liver bile ducts of the same German shepherd dog. Duodenum (D), major duodenal papilla (MDP), common 

bile duct (CBD), hepatic duct (HD), cystic duct (CD), gallbladder (GB). 

 

Table 1. The mean diameter of the cystic duct in gallbladder level and the mean diameter of the common bile duct in the hepatis porta 

and major duodenal papilla levels in German Shepherd dogs by ultrasonography (mm) . 

 

Dog 

Cystic duct in 

GB level 

Common bile duct in 

HP level 

Common bile duct in 

MPD level 

1 4.14 ± 0.49 3.34 ± 0.29 3.12 ± 0.22 

2 4.22 ± 0.47 3.12 ± 0.30 3.04 ± 0.24 

3 4.15 ± 0.31 3.41 ± 0.32 3.34 ± 0.25 

4 4.04 ± 0.44 3.15 ± 0.23 3.11 ± 0.27 

5 4.12 ± 0.38 3.22 ± 0.15 3.19 ± 0.25 

6 4.29 ± 0.45 3.19 ± 0.29 3.12 ± 0.36 

Mean female 4.16 ± 0.51 3.24 ± 0.39 3.15 ± 0.45 

7 4.25 ± 0.40 2.95 ± 0.15 2.90 ± 0.29 

8 4.19 ± 0.39 3.18 ± 0.28 3.14 ± 0.15 

9 4.15 ± 0.45 3.45 ± 0.19 3.29 ± 0.45 

10 4.14 ± 0.33 3.34 ± 0.36 3.15 ± 0.25 

11 4.14 ± 0.29 3.28 ± 0.25 3.20 ± 0.33 

12 4.25 ± 0.35 3.19 ± 0.29 3.11 ± 0.39 

Mean male 4.18 ± 0.53 3.21 ± 0.42 3.13 ± 0.56 

Total 4.17 ± 0.58 3.23 ± 0.48 3.14 ± 0.63 

p≤ 0.05 is considered significant and the confidence limit is 95%. 
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DISCUSSION 

In veterinary medicine, ultrasound is a useful 

diagnostic method to evaluate the biliary system 

[13]. Since quick and definitive diagnosis of 

liver-biliary diseases in animals is particularly 

important, ultrasound method can be prioritized 

as an accessible, inexpensive and non-invasive 

diagnostic method. Also, in most cases, there is 

no need to prescribe sedatives when using this 

method. In the present study, the diameter of the 

extrabiliary ducts of healthy adult German 

Shepherd dogs was measured by 

ultrasonography method, that the mean diameter 

of the cystic duct in gallbladder level was 4.17 ± 

0.58 mm, and the mean diameter of the common 

bile duct in the hepatis porta and major 

duodenal papilla levels were 3.23 ± 0.48 and 

3.14 ± 0.63 mm, respectively. The diameter of 

the cystic duct in the gallbladder level is greater 

in males than in females, and the mean diameter 

of the common bile duct in the hepatis porta and 

major duodenal papilla levels is larger in 

females than in males, but these differences are 

not significant (p˃ 0.05). In previous studies, 

the normal range of common bile duct diameter 

in dogs was reported to be 3 mm, which cannot 

be a specific and reliable measure for different 

dog breeds [15]. Also, in most studies related to 

measuring the diameter of the common bile 

duct, there is no report about measuring the 

diameter of these ducts in their different parts, 

while in terms of anatomy, the diameter of these 

ducts in their proximal and distal parts can be 

different [16]. Kanai et al. (2022) investigated 

47 dogs of different breeds who had 

hepatobiliary diseases and announced that these 

types of diseases increase the diameter of the 

bile ducts, which ultrasound can be a useful 

Table 2. The mean diameter of the cystic duct in gallbladder level and the mean diameter of the common bile duct in the hepatis porta 

and major duodenal papilla levels in German Shepherd dogs in anatomical examination (mm). 

 

Dog 

Cystic duct in 

GB level 

Common bile duct in 

HP level 

Common bile duct in 

MPD level 

1 4.03 ± 0.24 3.27 ± 0.25 3.25 ± 0.19 

2 4.31 ± 0.53 3.22 ± 0.27 3.24 ± 0.21 

3 4.44 ± 0.42 3.42 ± 0.30 3.25 ± 0.35 

4 4.34 ± 0.19 3.26 ± 0.17 3.33 ± 0.17 

5 4.27 ± 0.25 3.19 ± 0.27 3.37 ± 0.20 

6 4.39 ± 0.39 3.34 ± 0.28 3.29 ± 0.28 

Mean female 4.29 ± 0.65 3.28 ± 0.52 3.28 ± 0.46 

7 4.55 ± 0.27 3.10 ± 0.18 3.05 ± 0.20 

8 4.40 ± 0.19 3.30 ± 0.19 3.27 ± 0.24 

9 4.44 ± 0.33 3.25 ± 0.29 3.22 ± 0.36 

10 4.29 ± 0.24 3.23 ± 0.25 3.28 ± 0.29 

11 4.49 ± 0.18 3.38 ± 0.22 3.36 ± 0.29 

12 4.41 ± 0.32 3.29 ± 0.30 3.39 ± 0.31 

Mean male 4.43 ± 0.45 3.25 ± 0.39 3.26 ± 0.54 

Total 4.36 ± 0.72 3.27 ± 0.55 3.27 ± 0.58 

p≤ 0.05 is considered significant and the confidence limit is 95%. 

 
Table 3. The statistical indices of ultrasonography and anatomy according to gender. 

 

Measurement 

criteria 

 

Gender 

Minimum Maximum                                               Mean ± SD 

Sonography Anatomy Sonography Anatomy Sonography Anatomy 

 

Cystic duct in GB 

level 

Female 4.04 4.03 4.29 4.44 4.16 ± 0.51 4.29 ± 0.65 

Male 4.14 4.29 4.25 4.55 4.18 ± 0.53 4.43 ± 0.45 

 

Common bile duct 

in HP level 

Female 3.12 3.19 3.36 3.42 3.24 ± 0.39 3.28 ± 0.52 

Male 2.95 3.10 3.45 3.38 3.21 ± 0.42 3.25 ± 0.39 

 

Common bile duct 

in MPD level 

Female 3.04 3.24 3.34 3.37 3.15 ± 0.45 3.28 ± 0.46 

Male 2.90 3.05 3.29 3.39 3.13 ± 0.56 3.26 ± 0.54 

p≤ 0.05 is considered significant and the confidence limit is 95%. 

 



86    Journal of Basic and Clinical Veterinary Medicine 

 

 

 

method for their diagnosis [17]. Lee et al. 

(2014) by measuring the diameter of the bile 

ducts of 200 dogs of different breeds announced 

that in 121 dogs the diameter of these ducts was 

the same and more than 8 mm. Of course, the 

main purpose of the aforementioned survey was 

not to obtain the diameter of these ducts, and the 

method and place of its measurement were not 

explained [18]. The results of our study show 

that the diameter of the cystic duct in the 

gallbladder level is greater in males than in 

females, and the mean diameter of the common 

bile duct in the hepatis porta and major 

duodenal papilla levels is larger in females than 

in males, but these differences are not 

significant. All these measurements were 

repeated three times. The size of these ducts 

changed during the inspiration and expiration 

phase of the dogs, so that sometimes this size 

difference reached more than 1 mm, so in order 

to obtain a standard value of the diameter of 

these ducts, we tried to perform these 

measurements in the inspiration phase of the 

dogs and note down the maximum diameter 

taken in each examination. In some studies, the 

diameter of the bile ducts has been reported to 

be more than the results of our research, which 

is probably due to the measurement method [16, 

19]. The measurement method is important 

because in the deep inspiration phase of some 

dogs, the duct diameter was increased by about 

1 mm and in most cases the diameter of these 

ducts was larger in their distal part. Hill et al. 

(2022) reported an increase in the diameter of 

the bile ducts by examining dogs with 

cholestasis, but they did not specify the age 

range of the dogs in this research, while the age 

range can be important in evaluating the 

diameter of these ducts [20]. In our study, the 

mean weight of the dogs were 24.37 ± 3.65kg 

and the mean age of 2.40 ± 0.495 years and 

have been reported the results obtained from the 

normal diameter of the bile ducts in this age and 

weight range. Marvel and Monnet (2014) 

conducted a necroscopic study on the liver of 

large breed dogs and reported the diameter of 

the cystic duct in this type of dogs to be more 

than 6 mm [21]. In the present study, we 

investigated the diameter of the cystic duct in 

German shepherd dogs by both ultrasound and 

anatomical methods and based on the results 

obtained, the diameter of this duct was the same 

in both methods.  Therefore, examining the 

diameter of these ducts by ultrasonography 

method in clinical evaluations of dogs suffering 

from hepatobiliary diseases with high 

confidence limits (95%) can be useful and 

practical. Park et al. (2018) reported that the 

diameter of the common bile duct in normal 

beagle dogs weighing less than 15 kg was more 

than 3 mm and 3.5 mm at the hepatis porta and 

duodenal papilla levels, respectively [8]. Also, 

they stated that Ultrasonography is a useful 

modality in the estimation of gallbladder 

volume because ejection fraction and common 

bile duct diameter from ultrasonography were 

not significantly different from those of 

anatomical examination. These results are 

consistent with our study. 

CONCLUSION 

In conclusion, the precise standards acquired in 

this study can be utilized to interpret the 

findings and clinical decisions about the normal 

and abnormal size of the diameter of the cystic 

and the common bile duct in adult German 

shepherd dogs . 
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