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Abstract :A three-month-old female African buffalo born at Seoul Zoo showed signs of abdominal distension, bulging
of the perineal skin, and small stool volume compared to feed intake. Upon physical examination, atresia ani with
rectovaginal fistula was diagnosed. This case was subjected to surgery under inhalation anesthesia after injecting a
sedative. Surgery was performed in two steps: anal reconstruction and closing the rectovaginal fistula. First, a circular
skin incision was made at the end of the rectal pouch to create an anus, and then the skin of the anus and the mucous
membrane of the rectum were brought into apposition by simple interrupted sutures. Second, the rectovaginal fistula
was ligated on both vulval and anal side. Antibiotics were administered on every alternate day and the sutures were
removed at ten days surgery under sedation. The rectovaginal communication was closed and the calf was able to
urinate and defecate normally. The animal grew to become a normal adult without any complications. This is the
first case report of atresia ani with rectovaginal fistula in an African buffalo, that was successfully treated by surgical
intervention.
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Introduction

Atresia ani is a congenital malformation of the anorectum

caused either by the failure of the urorectal fold to divide the

cloaca completely or the failure of the fetal anal membrane

that divides the rectum and anus during fetal development to

break down. Consequently the anal opening is closed

(1,3,22). The rectum may communicate with the urethra or

the urinary bladder in males, and with the vagina in females.

Affected calves show signs shortly after birth because they

are unable to pass feces. One exception to this is affected

females with rectovaginal fistula that can pass some feces

through the fistula. They exhibit abdominal distension, colic,

straining, tenesmus, signs of abdominal pain, depression, and

progressive weakness (1,3,10,12). Without surgical correction

atresia ani is a fatal condition due to the disruption of nor-

mal alimentary physiology (12,14).

This present report documents the surgical correction of a

case of atresia ani with rectovaginal fistula in an African buf-

falo.

Case

A-three-month-old African buffalo (Syncerus caffer) calf

presented with a history of voiding of feces through the

vulva. The calf was born at Seoul Zoo and had been raised

by its mother since birth. Other symptoms were abdominal

distension, small stool volume compared to feed intake and

subcutaneous bulging in the normal region of the anus (Fig

1A) (9). Clinical examination was performed under sedation

with xylazine (Xyzine 100; SF Co., LTD) 40 mg (23). This

revealed the absence of an anal opening and the fistula

between the rectum and vagina 3 cm anterior to the vulva.

Blood was taken from the jugular vein and the body weight

of the animal was measured to access its current health state.

It weighed 61 kg and the results of CBC (Hemavet 950;

Drew Scientific Group, USA) and serum biochemistry (Dri-

Chem 3500i; Fujifilm, Japan) are shown in Table 1 (11).

ALP (alkaline phosphatase) exceeded the reference range and

CBC revealed a hypochromic microcytic anemia (19). Based

on the history and clinical examination, the calf was diag-

nosed as atresia ani with rectovaginal fistula and surgical

treatment was planned.

The calf was separated from its mother and kept in unfed

condition for 24 hours before surgery. Xylazine was adminis-

tered at 0.7 mg/kg body weight (40 mg) intramuscularly by

means of a blowpipe (23). Once the animal was recumbent, a

blindfold was placed over the eyes and a pulse oximeter

(Veterinary Pulse Oximeter; Henry Schein INC., USA) probe

was placed on an ear pinna to assess the oxygen saturation of

hemoglobin (SaO2) and pulse rate. During surgery, the heart

rate was 98-133 beats/min and SaO2 was maintained at 95-

100%. General anesthesia was induced and maintained with

Isoflurane (Ifran; Hana Pharm Co., Ltd) 2.0-2.5% in oxygen

(1.5 L/min) via a mask (18,23). The calf was positioned in

left lateral recumbency with the tail held out the way. After

surgical preparation of the area, a 4 cm diameter circular

incision was made at 3 cm ventral to the tail, where bulging

of the perineum was observed upon abdominal palpation (Fig
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2A) (8,16). A circular piece of skin was removed and subcu-

taneous tissues were dissected bluntly until the blind end of

the rectum was exposed. While the distal end of the rectum

was held with two Allis tissue forceps, a 3 cm diameter cir-

cular incision was made on rectal blind end. The rectal

mucosa was apposed to the perineal skin by a simple inter-

rupted suture pattern that covered the whole circumference

using nylon # 1-0 (Blue Nylon; Ailee Co., LTD, Korea) (Fig

2B) (6,10,15).

Following the reconstruction of the anus, the rectovaginal

fistula was closed separately. First, the fistula was isolated by

approaching the dorsal wall of the vagina (Fig 3A). It was

transected and the opening was closed with simple inter-

rupted sutures using polygalactin 910 # 2-0 (Vicryl; Ethicon,

USA) (Fig 3B). The fistula on the ventral wall of rectum was

transected and closed in a similar manner (6,9,21). The rever-

sal agent atipamezole (Sedastop; Yuhan Corp) 10 mg at quarter

the dose of the administered xylazine was given intramuscu-

larly (23). 

Aluminum wound spray (Aluspray; Vetoquinol) was applied

on the surgical wounds immediately after surgery (Fig 1B).

Meloxicam (Metacam 2%; Boehringer Ingelheim) 0.5 mg/kg

and amoxicillin (Bivamox LA; Boehringer Ingelheim) 15 mg/

kg were administered subcutaneously once during surgery

and amoxicillin was administered repeatedly on alternate

days for 10 days postoperatively (22). The calf was found to

urinate and defecate normally the day after surgery. Under

sedation with xylazine 40 mg, the sutures were removed after

10 days of surgery. The surgical wounds healed unevent-

fully, the rectovaginal fistula closed completely, and the ani-

mal grew to become a normal adult without complications. 

Discussion

Atresia ani is classified as one of four types. Type I is

described as the development of a relatively normal rectum

and a patent but stenotic anus. In Type II, the rectum ends in

Table 1. Biochemical and hematological results. Error bars
indicate the mean ± the standard deviation

Test Parameter Result Reference

Biochemistry

Total protein (g/dl) 5.9 007.1 ± 1.0

Albumin (g/dl) 2.4 003.0 ± 1.0

Direct bilirubin (mg/dl) 0.1 000.1 ± 0.1

Total bilirubin (mg/dl) 0.1 000.5 ± 0.3

GGT (U/L) 9 0.013 ± 6

AST (U/L) 140 0.180 ± 121

ALT (U/L) 12 0.032 ± 24

ALP (U/L) 539 0.142 ± 135

LDH (U/L) 353 0.484 ± 186

CPK (U/L) 344 0.348 ± 341

TG (mg/dl) 9 0.041 ± 26

Total cholestrol (mg/dl) 207 0.123 ± 47

Glucose (mg/dl) 119 0.125 ± 41

UA (mg/dl) 0.6 000.9 ± 0.3

Creatinine (mg/dl) 0.7 001.5 ± 0.3

BUN (mg/dl) 11.8 0.019 ± 6

IP (mg/dl) 8.7 007.4 ± 1.6

Ca (mg/dl) 7.9 009.4 ± 1.1

Hematology

WBC (× 103/µl) 4.26 6.310 ± 2.169

NE (× 103/µl) 1.53 2.831 ± 1.869

LY (× 103/µl) 1.98 2.559 ± 1.591

MO (× 103/µl) 0.74 0.246 ± 0.166

EO (× 103/µl) 0.01 0.186 ± 0.334

BA (× 103/µl) 0.00 0.093 ± 0.073

RBC (× 106/µl) 12.7 09.26 ± 2.12

Hb (g/dl) 9.4 013.1 ± 2.5

Hct (%) 33.7 038.3 ± 9.2

MCV (fl) 26.5 041.8 ± 9.4

MCH (pg) 7.4 014.3 ± 2.7

MCHC (g/dl) 27.9 034.6 ± 3.4

PLT (× 103/µl) 303 0.422 ± 170

Fig 1. (A) Appearance before surgery. Note the fecal matter

voided through the vulva and bulging of the perineal skin, (B)

Appearance immediately postoperative after correction of atre-

sia ani with rectovaginal filsuta.

Fig 2. (A) A circular skin incision was made at the end of the

rectal pouch to create an anus, (B) The skin of the anus and the

mucous membrane of the rectum were brought into apposition

by simple interrupted sutures, (C) Note rectovaginal fistula

(arrow) on dorsal wall of the vulva, (D) The fistula was

transected and the opening was closed with simple interrupted

sutures.
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a blind pouch and the developed anus is absent. Type III is

defined by the formation of a blind pouch in the proximal

rectum and without any anus developing. Type IV is character-

ized as the formation of a blind pouch in the proximal rectum

with a normally developed anus (7,14,21). Contrast radiogra-

phy is considered important for differentiating between the

four types of atresia ani and determining the position of the

fistula (1,2). In the present case radiographic studies were not

performed because the clinical signs and physical examination

findings were sufficient to diagnose Type II atresia ani (4,6). 

Patients with atresia ani should be operated on as soon as

possible to avoid deterioration of the physical condition, irre-

versible megacolon, and possible ascending urinary tract

infection (4,17). Since the calf in this case was undomesti-

cated wildlife, observation was limited and as it defecated

partially through the rectovaginal fistula, it was difficult to

find abnormalities until the intake of dried forage was

increased. It has also been reported that some of these signs

are not evident while the animal is on a liquid diet (5,13,17).

Atresia ani with rectovaginal fistula are commonly treated

by two surgical techniques. In the first method, the fistula is

isolated, and transected, and the rectum and vulvar defects

are closed separately. The anal opening is reconstructed later.

In the second method, the rectum is transected cranial to the

fistulous opening, the affected segment is removed, and the

terminal part of the rectum is then sutured onto the anus (6).

In this case, surgery was performed without resection of the

terminal portion of the rectum because the method is simpler

and less traumatic (17). We just modified the first method by

reconstructing the anus followed by closing the fistula. Some

postoperative complications may occur such as fecal inconti-

nence, persistent megacolon, rectum prolapse, anal stricture

and recurrent cystitis (7). We did not see any complications

related to congenital abnormalities or surgical trauma after

surgical correction in this case.

In the present case ALP elevation and hypochromic micro-

cytic anemia were shown prior to the operation. It would

have been better if additional hematological analysis had

been performed to examine any changes several months later.

This was not carried out because it was burdened with anes-

thesia for the venipuncture. After all, the surgical interven-

tion seemed to bring a favorable outcome since the calf grew

up to a normal adult size.

The inheritance of atresia ani as reported in swine and

lambs is possible in calves (10,16). Atresia ani in wildlife has

been recorded in North American bison (Bison bison) and

Asian water buffalo (Bubalus bubalis), but there have been

no published cases for African buffalo (3,20). To our knowl-

edge, this paper documents the first case of atresia ani with

rectovaginal fistula in an African buffalo and its surgical man-

agement. 

References

1. Abdel-Hakiem MAH, Aref NM. Prospective study on ano-

rectal anomalies in neonatal farm animals. J Vet Adv 2012;

12: 595-604.

2. Abouelnasr K, Ishii M, Inokuma H, Kobayashi Y, Lee K,

Yamada K. Atresia coli in a Japanese black calf diagnosed by

a barium sulphate enema contrast radiograph in the standing

position: a case report. Vet Med (Praha) 2012; 57: 376-379.

3. Albarella S, Ciotola F, Peretti V. Congenital malformations

in River buffalo (Bubalus bubalis). Animals (Basel) 2017;

doi: 10.3390/ani7020009.

4. Amith NG, Sandesh KV, Nagaraja BN. Surgical repair of

congenital rectovaginal fistula and atresia ani in a lamb. Int

J Sci Res (Raipur) 2015; 6: 12-14.

5. Aronson L. Rectum and anus. In: Textbook of small surgery,

3rd ed. Philadelphia: WB Saunders. 2003: 682-708.

6. Bademkiran S, çen H, Kurt D. Congenital rectovaginal fistula

with atresia ani in a heifer: a case report. Van Vet J 2009;

20: 61-64.

7. Binanti D, Prati I, Locatelli V, Pravettoni D, Sironi G,

Riccaboni P. Perineal choristoma and atresia ani in 2 female

holstein friesian calves. Vet Pathol 2012; 50: 156-158.

8. Chauhan PM, Parmar VR, Patel TP, Thakor KB, Parikh SS.

Atresia ani: a congenital defect & its successful management

in non-descript calf. Int J Agro Vet Med Sci 2011; 5: 520-522.

9. Devi-Prasad V, Mahesh R, Kamalakar G, Devarathnam J.

Congenital recto-vaginal fistula with atresia ani in a lamb: a

case report. Int J of Sci Environ Technol 2016; 5: 3993-3996.

10. Fubini S, Ducharmme N. Surgery of the calf gastrointestinal

system. In: Farm animal surgery, 2nd ed. 2004: 517-518.

11. International Species Information System (ISIS). Physiological

reference values for Syncerus caffer. 2002. Apple Valley,

MN, USA.

12. Jackson PGG, Cockcroft PD. Examination of the calf. In:

Clinical examination of farm animals, 1st ed. Oxford: Black-

well Science. 2002: 99-100. 

13. Louw GJ, van Schouwenburg SJ. The surgical repair of

atresia ani in a Dobermann bitch. J S Afr Vet Assoc 1982;

53: 119-120.

14. Loyachan AT, Jackson CB, Harrison LR. Complete diphallia,

imperforate ani (type 2 atresia ani), and an accessory scrotum

in a 5-day-old calf. J Vet Diagn Invest 2006; 18: 408-412.

15. Mahesh R, Kamalakar G, Devi-Prasad V. Surgical management

of atresia ani in a calf: a case report. Int J Agr Sci Vet

Med 2014; 2: 51-53.

16. Meylan M. Surgery of the bovine large intestine. Vet Clin

North Am Food Anim Pract 2008; 24: 479-496.

17. Rahal SC, Vicente CS, Mortari AC, Mamprim MJ, Caporalli

E. Rectovaginal fistula with anal atresia in 5 dogs. Can Vet

J 2007; 48: 827-830.

18. Stegmann GF. Midazolam/ketamine induction and isoflurane

maintenance of anaesthesia in a 2-month-old, hand-raised

African buffalo (Syncerus caffer). J S Afr vet Assoc 2004;

75: 43-44.

19. Stockham SL, Scott MA. Erythrocytes. In: Fundamentals of

veterinary clinical pathology, 1st ed. Ames: Blackwell Publish-

ing. 2002: 105-116.

20. Tessaro SV. Review of the diseases, parasites and miscel-

laneous pathological conditions of North American bison.

Can Vet J 1989; 30: 416-422.

21. Veena P, Sivasudharsan L, Devarathnam J, Bharathi S.

Correction of atresia ani and recto-vaginal fistula in a buffalo

calf - a case report. Buffalo Bulletin 2016; 35: 495-497.

22. Wamaitha MN, Kihurani DO, Kimeli P, Mwangi WE, Mande

JD. Surgical management of agenesis of the vulva with

atresia ani-et-distal recti in a heifer calf: a case report. J

Adv Vet Anim Res 2015; 2: 369-372. 

23. West G, Heard D, Caulkett N. Non domestic cattle. In: Zoo

animal & wildlife immobilization and anesthesia, 1st ed.

Ames: Blackwell Publishing. 2007: 635-641.

I
·


