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Abstract
Atresia coli is sporadically seen in calves and lethal unless intestinal patency is restored through surgery. While there are some reports of 
surgically corrected animals with atresia coli giving birth to healthy offspring, there is still controversy about treating such cases, since survival 
is not guaranteed and there is a chance of tainting the herd’s gene pool. This study aims to investigate the efficacy of colonoscopy in cases 
of atresia coli in determining the atresia type and evaluating the lumen. Nineteen calves of different breeds and sex between the ages of 1 to 
15 days were included in the study. Colonoscopy duration, maximum distance of the endoscope from the anus and any discernible changes 
inside the lumen were recorded for each case. The technique was easy to use, required no anaesthesia or sedation and very informative about 
the condition of the mucosa. Definitive diagnosis of the atresia type using colonoscopy is not possible unless a complete blind end is seen 
and iatrogenic damage may be caused during the procedure. We believe its diagnostic use can provide the surgeon with data to select which 
procedure to use and help with prognosis.
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Buzağılarda Atresia Coli’de Kolonoskopik Tanı: 19 Olgu (2016-2018)

Öz
Atresia coli, buzağılarda sporadik olarak gözlenir ve cerrahi olarak bağırsaktaki içeriğin geçişi sağlanmadığı sürece ölümcüldür. Atresia coli 
olan ve tedavi edilen hayvanlardan sağlıklı yavru elde edildiğine dair yayınlar olsa da, tedavi sonrası sağ kalım garantisi olmadığından ve 
sürünün gen havuzunu kirletme riski bulunduğundan böyle hastaların tedavisi halen tartışmalıdır. Bu çalışmada, atresia coli olan buzağılarda 
kolonoskopi kullanımıyla atresia coli tipinin belirlenmesi ve lümenin değerlendirilmesini amaçlanmıştır. Çalışmada 1 ila 15 günlük yaş 
arasında, farklı ırk ve cinsiyette 19 buzağı değerlendirilmiştir. Her olgu için kolonoskopi süresi, endoskop ile anüs arasındaki uzaklık ve 
lümen içerisindeki gözlenebilir değişiklikler kaydedilmiştir. Tekniğin kolay olduğu, anestezi veya sedasyonsuz uygulanabildiği ve mukozanın 
durumunu değerlendirmede yararlı olduğu belirlenmiştir. Bunun yanında, doğrudan kör uç görülmediği sürece atresia tipinin kesin olarak 
belirlenmesi mümkün değildir ve uygulama sırasında iatrojenik hasar oluşabilmektedir. Tanıda kolonoskopi kullanmanın, uygulanacak 
cerrahi girişim şekline karar verilmesi ve prognozun belirlenmesinde katkı sağlayacağına inanıyoruz.

Anahtar sözcükler: Atresia coli, Buzağı, Kolonoskopi

INTRODUCTION
Atresia coli is one of the most commonly seen mal-
formations in calves. The disorder is traditionally classified 
in 4 types [1] but only the first three types of atresia are 
commonly seen [2]. First type is stenosis, with or without an 

intact or perforated diaphragm, second is cord atresia  
and the third is blind end atresia [2]. Etiology of this 
condition has been theorized to involve disruption of 
the blood supply to the bowels through local or genetic 
factors, thus causing stenosis or atresia [3]. Early rectal 
palpation have been said to cause the malformation [4]  
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although there is also evidence to the contrary, suggesting 
that early palpation is safe [5,6]. Genetic inheritance of this 
disease is proposed, and there is proof of this for some 
breeds, like Holstein-Friesian [7], but it remains suspect in 
many others [2,3]. The clinical and epidemiological prevalence 
suggests that this condition may not be inherited in non-
predisposed breeds [4]. 

The prognosis of this condition is poor and worsens 
with the passage of time [8], as the calves born with this 
malformation are incompatible with life unless intestinal 
patency is restored with surgery [1,4]. Affected calves have 
been known to produce healthy offspring after being 
surgically corrected [9].

The diagnosis of atresia coli was traditionally based on 
clinical examination and findings alone. Radiography have 
been used for diagnosis [10] and there is a report of using 
contrast radiography and ultrasonography [11] to diagnose 
the condition. Definitive diagnosis is made by exploratory 
laparotomy [12].  

Colonoscopy is a minimally invasive method that could 
potentially help to the diagnosis of the condition and 
provides data in preoperative planning. This study aims 
to evaluate the viability of this technique in calves with 
atresia coli.

MATERIAL and METHODS

The study material consisted of calves that were brought  
to the Teaching Hospital of Animal Hospital of Ondokuz 
Mayıs University, Faculty of Veterinary Medicine, and 
Department of Surgery between the years of 2016 and 
2018. Animals that were unable to defecate since birth 
were included in the study regardless of breed and 
gender. 

After learning patient history from the owners, physical 
examination of each patient was made in accordance to 
our routine patient exam protocol (which included heart 
rate, respiratory rate, capillary refill time, dehydration level, 
body temperature). The hemogram of each patient 
was evaluated from a blood sample taken from the 
jugular vein. The patient was then placed on lateral 
recumbence, rectum was lubricated with polyacrylamide 
gel and colonoscopy was performed without sedation 
or anaesthesia. A 1.4 m long flexible endoscope with 
a diameter of 8.5 mm (Aohua, LG-200) was used for 
colonoscopy. The endoscopies were recorded using an 
external TV card’s (AverTV) own media capture software.

The atresia types were only estimations based on endo-
scopic findings since diagnosis requires visualizing the 
intestines from the outside. If there was no mucosal wall 
or blind end to be seen and the endoscope could not 
be moved further due to narrowing of the lumen, the 
condition was classified as “suspected type I atresia”. 

Although the lumen was stenotic, the condition was 
presumed to be atresia since no feces were present. If the 
canal tapered to a very narrow point where the endoscope 
could not fit through it was recorded as “suspected type 3” 
atresia, and if a blind end could be clearly visualized it was 
recorded as a “type 3” atresia.

Breed, gender, atresia type, colonoscopy duration, reach 
of the endoscope (length from the anus to the maximum 
possible colonoscopic exam site) and mucosal damage 
due to previous procedures (done by the owner or private 
veterinarians) or during the colonoscopy performed in our 
hospital were recorded for each patient. The presence of 
iatrogenic damage during colonoscopy was determined 
when the endoscope was being retracted, if the mucosa 
was intact upon entry but damaged and/or bleeding while 
retracting, it was considered to be iatrogenic damage. 

RESULTS

The most common breed was Simmental (n=12) followed 
by Jersey (n=1), Holstein mix (n=4), Limousin (n=1) and 
Holstein (n=1). Ten calves were male and 9 were female. 
Ages of the calves at the time of presentation were 
between 2 and 15 (mean 5.31) days. The colonoscopy is 
considered to be completed when the endoscope could 
not be moved any further due to narrowing or upon 
encountering a blind end. The duration varied between 
1’49’’ and 7’57’’ (4’53’’ on average). 

There was some amount of mucus content in each colon 
that was evaluated; in the early cases, that were brought 
between 1-3 days had clear, bright mucus over their 
mucosa, the mucus was thicker and yellow in older (4-6 
days old) cases and the last three calves (7, 13 and 15 
days old) had very thick, almost solid chords or lumps of 
dried mucus in their lumen. Types of colon content are 
shown in Fig. 1.

Twelve calves were recorded as having “suspected type 
1 atresia”, 3 with type 3 and 4 with suspected type 3 
atresia (Fig. 2). Mucosal damage was seen in 16 calves 
during colonoscopy; 12 cases had varying degrees of 
damage due to previous catheterization attempts with 
various materials. Six of these were delayed cases and 
had complications (Cases 12, 13, 14, 16, 18, 19), 5 were 
acute (Cases 2, 6, 7, 11, 17) being brought to the hospital 
right after the attempts with only superficial injury to the 
mucosal lining. In one case, the catheterization attempt 
of the owner resulted in perforation of the blind end 
(Case 9). The iatrogenic damage with colonoscopy was 
caused in 4 cases (Cases 3, 8, 10, 15) by either pushing the 
endoscope without sufficient lubrication of the lumen 
or inserting it too forcefully. Iatrogenic damage caused 
either erythematous changes or superficial abrasions and 
bleeding on the colon mucosa. Examples of mucosal damage 
were shown in Fig. 3.
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The breed, gender, time elapsed after birth, atresia type, 
mucosa condition and colonoscopy duration of each case 
was shown on Table 1.

DISCUSSION
The condition mostly occurs in Holstein-Friesians because 
of a homozygous recessive inheritance factor and is 
sporadically seen in other breeds [4]. In our study, most of 
the eff ected calves were Simmental; this is most likely due 
to the large number of Simmental breeders in the region 
of our hospital.

Despite being one of the most common malformations 
seen in calves, there is no consensus on the etiology or 
surgical treatment of atresia coli [4]. Surgical correction by 

means of anastomosis or colostomy has been suggested 
even though the survival rate is rather low and post-
operative care is demanding [4]. There are valid points on 
not correcting the condition as it is not extensively known 
to be non-hereditary in most breeds so there is a chance 
of keeping the calf with defective hereditary traits in the 
herd. Also, considering the low survival rate and operation 
costs, the owner is taking a financial risk if the surgery is 
done. However, there are reports on having healthy calves 
from surgically corrected animals [9] and many owners that 
come to our hospital look favourably on surgical correction 
if every advantage and disadvantage of the operation is 
explained to them.

The diagnosis of atresia coli is usually easy, meconium is
not passed through after birth and there is an anal opening, 

Fig 1. Types of mucus seen in the colon lumen 
(black arrows): (A) One day old clear and 
bright mucus (B) More opaque, gelatinous 
mucus (C) Thick, hardened chord of dried 
mucus (D) and the “lump” like appearance of 
the colon content

Fig 2. Examples from different atresia coli 
cases during colonoscopy: (A) Suspected type 
I atresia, with areas of mucosal erosions (white 
arrows) due to previous catheterization (B) 
colon lumen tapering to a narrow point 
(white arrows) (C) colon lumen coming to 
an abrupt end except a tiny orifice (white 
arrow), the erythematous area around the 
orifice (black arrows) was iatrogenic and 
caused by the endoscope (D) mucosal wall 
of the blind end with a dark, reddish-brown 
necrotic area (white arrows)
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clinicians should suspect intestinal atresia. The condition 
is not immediately fatal so there is often enough time to 
get the animal to a reference hospital for diagnosis 
and treatment [12]. In this study, some of the cases were 

brought in very late, suggesting the owners mistook the 
mucus coming from the anal opening for meconium. 
Furthermore, most of the cases that were brought (n=11) 
had already damaged colon mucosae with one blind 

Table 1. Age, breed, endoscopy duration and endoscopic findings of calves included in the study (Type 1-: Suspected type 1 atresia, Type 3-: Suspected type 3 
atresia, Type 3: type 3 atresia)

Case
Age 

(Days)
Breed Gender

Colonoscopy 
Duration

Colonoscopy 
Reach (cm)

Atresia 
Type

Mucosa Damage

1 2 Holstein-Mix Male 05:31 37 Type 1 - -

2 2 Holstein-Mix Male 06:02 40 Type 1 - Linear abrasions

3 1 Simmental Male 03:24 30 Type 3 - Erythematous areas on the mucosa of blind end due to colonoscopy

4 3 Simmental Male 04:25 30 Type 1 - -

5 2 Simmental Female 05:56 90 Type 1 - -

6 6 Simmental Female 04:32 30 Type 1 - Diff use clot covered areas lined with hyperaemic mucosa

7 3 Simmental Female 07:57 22 Type 3 Linear superficial abrasions

8 4 Simmental Male 06:41 45 Type 1 - Linear superficial abrasions and bleeding due to colonoscopy

9 2 Simmental Female 02:02 14 Type 3 Devitalized mucosa, adhesions, the blind end was perforated

10 4 Jersey Male 06:43 25 Type 3 - Abrasions and bleeding on the mucosa of blind end due to 
colonoscopy

11 4 Simmental Male 04:06 60 Type 1 Superficial abrasions

12 7 Holstein-Mix Male 03:20 25 Type 1 Clotted blood present in the lumen, hyperaemic and swollen mucosa

13 15 Holstein Female 05:33 75 Type 1 Superficial, linear abrasions

14 13 Holstein-Mix Male 02:30 45 Type 3 Swollen colon mucosa with diff use erythematous areas, dark brown 
necrotic tissue on blind end

15 5 Simmental Female 07:13 60 Type 3 - Linear superficial abrasions due to colonoscopy 

16 6 Simmental Female 05:54 50 Type 1 Hyperaemic and slightly swollen areas only at the fi rst 5 cm, rest of 
the colon was intact

17 2 Simmental Female 02:53 20 Type 1 Diff use abrasions that were bleeding

18 6 Limousin Female 01:49 25 Type 1 Diff usely hyperaemic lumen

19 4 Simmental Male 06:31 35 Type 3 - Intraluminal adhesions, hyperaemic mucosa, blood clots

Fig 3. Examples of damage seen in the 
lumen during colonoscopy: Linear abrasions 
(black arrows) on the lumen (A), perforation 
(between the black arrows, abdominal cavity 
can be seen) on the wall of the blind end (B),
mucosal adhesions (black arrows) surrounded 
by hyperemic mucosa (C), a large mass 
of clotted blood, mucous discharge and 
adhesions (between the black arrows) inside 
the lumen (D)
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end confirmed to be perforated, meaning the owners or 
practitioners tried to insert a catheter inside the atretic 
colon, which has a very fragile mucosal lining. In three 
cases, the mucosal damage was extensive and the mucosa 
had necrotic areas due to the passage of time after being 
traumatized. While the number of cases presented in this 
study may not reflect a larger group, they still suggest 
the fact that many calves will be brought to the hospital 
with traumatized mucosal linings. It is possible to see 
the blind end of the colon with direct radiography and 
ultrasonography [12,13], and one study shows that retrograde 
contrast radiography can reasonably show the atretic 
segment [11]. Exploratory laparotomy is the definitive way 
to establish diagnosis and determine the atresia type [12]. 
None of these techniques provide a way to noninvasively 
evaluate the colon mucosa, although one study investigated 
potential damage to the intestines through the use of bio-
markers [14]. Atresia coli surgery involves either performing 
a colostomy or an anastomosis of the intestines, and 
even after surgery, functional obstruction may block the 
flow of feces [1]. Performing colonoscopy not only aids in 
diagnosis but during the surgical planning process, as 
seeing a necrotic, infected or obliterated colon segment 
during the surgery may call for euthanasia and prevent 
wasting valuable time and resources. Also it helps the 
surgeon decide in choosing colostomy over anastomosis  
if the colon segment attached to the rectum is too 
short, too stenotic or badly damaged. Colonoscopy was 
previously performed to diagnose the atresia coli in a foal 
with success [15], which shows the technique may be used 
for diagnosis, and the results of this study show that it can 
be used for diagnosis in calves.

Colonoscopy requires minimal experience, is cheap to 
perform, and does not require sedation or anaesthesia. 
Familiarizing with the technique requires only a few 
tries and it can be done in around 5 min. We believe 
colonoscopy should be used for diagnosis in atresia coli 
cases and is quite useful for pre-operative planning, aids 
in determining prognosis and explaining the condition 
to the owners. The only drawbacks are that endoscopy is 
not readily available in every clinic and its use is usually 
limited to reference hospitals and iatrogenic damage to 
the mucosa is possible during its use.
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