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Key Clinical Message

Schistosomus reflexus (SR), an unusual congenital defect in calves, can be diag-
nosed grossly by exposed viscera and curved spine with hindquarters twisted up
toward the head. SR is typically associated with dystocia and fetal deaths in cows.
Hence, cattle breeding programs must be aware of these anomalies to avoid losses
from abnormal, non-viable calves.

Abstract

Schistosomus reflexus (SR) is a rare and fatal congenital malformation in bovines
from autosomal recessive disorders. We report a typical case of SR in a non-viable
calf after the cesarean section of a crossbred Friesian cow. It was characterized
by the inversion of the spinal column and a pronounced ventral curvature caus-
ing the cranium to be positioned near the sacrum and tail, along with exposed
thoracic and abdominal viscera, limb ankylosis, and tongue protrusion. The post-
operative management of the cow, along with the outcome, is also described here.
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1 | INTRODUCTION

Schistosomus reflexus (SR) is an abnormal and excep-
tional type of fetal monstrosity in ruminants due to the
fatal hereditary and developmental defects that cause
fetal death.! Fetal monstrosities are the consequences of
developmental anomalies of the ovum, embryo, or fetus
leading to great structural distortion.? This often leads to
dystocia in the dam.*® SR is frequently reported in cattle,
although goats, sheep, and other species may have this de-
fect.”® Livestock industries and cattle farms occasionally
face economic losses due to the occurrences of SR that
cause a reduction of viable offspring and thereby milk pro-
duction loss, infertility, prolonged inter-calving interval,
and management costs for dystocia correction.’ The ac-
tual reason for this malformation is not clearly identified

cesarean delivery, congenital defects, dead fetus, Schistosomus reflexus

yet; however, genetic factors (i.e., recessive genes either
from the dam or sire, or both) affecting embryonic devel-
opment, mutation, chromosomal abnormalities, exoge-
nous elements (i.e., environmental and infectious agents),
and teratogenic effects are thought to be the predisposing
factors.>'>!!

The affected fetuses usually are not viable or do not
survive after birth. SR is grossly diagnosed by evidence
of visceral exposure and spinal inversion.® The word
“schistosomus” implies exposed abdominal (usually) and
thoracic (occasionally) viscera, and “reflexus” signifies
a marked angulation of the vertebral column that leads
the tail to lie close to the head.'*'* In most cases, assisted
delivery is required. Per-vaginal traction (following lubri-
cation and caudal epidural anesthesia) is helpful for the
expulsion of fetuses in small-sized SR monsters, whereas
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surgical approaches, that is, fetotomy or cesarean section
(CS) are usually recommended to deal with cases of fully
grown SR monsters. ¢

In this study, we report a field case of dystocia in a
crossbred Friesian cow and characterize SR in a dead calf
after the CS of the cow.

2 | CASE PRESENTATION
2.1 | Case history and physical
examination

A crossbred Friesian cow of 7years old and 351.47 kg body
weight (BW) with a body condition score of around 3.5
was presented to a local veterinary hospital with the com-
plaint of marked dystocia. Previously, the cow was served
with artificial insemination (AI) from a local bull station.
The earlier breeding history included stillbirth at first
calving (parity). Prior to the presentation, the cow was
assisted by non-professional personnel, but they failed to
manage the dystocia and referred the case to the hospital
for professional vet service. There was no history of other
treatment or medical therapies at any stage of pregnancy
and dystocia of the cow. At the presentation, the animal
was in the second parity with prolonged gestation and
had non-productive straining for parturition. There was
no external protrusion of fetal parts through the vagina.
Clinical examination and per-vaginal palpation revealed
an open cervix and anterior presentation of the fetus with
forelimbs and deviated head near the pelvic canal. More-
over, there was severe obstruction from abnormal fetal
orientation, and manual traction for the expulsion of the
fetus through the birth canal was unsuccessful. Based on
the overall condition of the cow, a CS was eventually con-
sidered with the consent of the owner to manage the case.
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2.2 | CS for fetal expulsion

Prior to the surgery, the animal was stabilized with in-
travenous (IV) 2000 mL of 0.9% NaCl (normal saline) so-
lution. To execute CS, at first, paravertebral anesthesia
along with an inverted L block in the left paralumbar
fossa was performed with 35 (15+20) mL of 2% lido-
caine hydrochloride (Jasocaine®, Jayson Pharmaceuticals
Ltd.). After proper desensitization and aseptic prepara-
tions, the animal was conscientiously restrained and
then approached in the right lateral recumbency, and a
vertical (dorsoventral) incision (about 30cm long) was
made on the left paralumbar fossa. Next, an exploratory
laparotomy was carried out, and the voluminous uterus
was located. A large incision was made along the greater
curvature of the uterus to extract the fetus. During fetal
expulsion by manual traction, the uterus was carefully
grasped to prevent the spillage of uterine contents in the
abdomen. After the removal of the fetus along with its
contents, the uterus was flushed with normal saline, and
the uterine incision was approximated with double lay-
ers of continuous inverting sutures (i.e., lembert) using
polyglactin 910 of size 1 (Vicryl™, Ethicon, J & J Medical
Devices Companies). Then, routine closure of the abdo-
men was done, which involved layer-by-layer closures
of the peritoneum and muscles with simple continuous
sutures using chromic catgut of size 2 (Trugut™, Sutures
India Pvt. Ltd.). Before abdominal closure, a combination
of penicillin and streptomycin (StreptoPen®, Renata Ltd.)
was used as a solution to pour on the incised abdomi-
nal wound to prevent infection. Finally, the skin was ap-
proximated with horizontal mattress sutures using nylon
thread of size 1 (ETHILON*, Ethicon, J & J Medical De-
vices Companies). Medicated gauze was then applied ex-
ternally over the sutured wound, and the cow was able to
stand within 10 min of surgery (Figure 1).

SN W S ]

FIGURE 1
after CS.

The cow immediately
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2.3 | Clinical diagnosis of SR

The removed fetus was a dead, malformed, monster calf
of 29.5kg with undefined sex. It was found with visceral
eventration, characterized by the absence of thoracic and
abdominopelvic walls along with exposed heart and lungs
(hypoplastic), diaphragmatic hypoplasia, costal aplasia
(no ribs and associated cartilages), and underdeveloped
and exposed gastrointestinal organs with an abnormal
presentation; in addition, ankylosis of all the limbs (simi-
lar to arthrogryposis), limbs positioning near the skull,
shortened and inverted (ventrally convex) spine/vertebral
column indicating severe dorsiflexion, dwarf and con-
tracted tail and sacrum close to the head, and protruded
tongue (Figures 2-4) were noted. Based on these gross
findings, it was diagnosed as a case of SR. Postmortem was
not performed, and the carcass was disposed of in accord-
ance with the carcass disposal protocols of the hospital.

2.4 | Postoperative care and follow-up

Postoperatively, the cow was provided with IV 3000 mL of
5% dextrose in normal saline. The other supportive medi-
cations included intramuscular ceftriaxone at the rate of
15mg/kg BW (Renacef®, Renata Ltd.) twice daily for 3 days
followed by once daily for the next 7days, amoxicillin at
the rate of 10mg/kg BW (Moxilin Vet, ACME Laboratories
Ltd.) for 5days, flunixin meglumine at the rate of 2mg/kg
BW (Lega Vet, ACME Laboratories Ltd.) for 3days, phe-
niramine maleate at the rate of 1 mg/kg BW (Asta-Vet,
ACME Laboratories Ltd.) for 3days, and oxytocin at the
rate of 20IU/cow (Oxcin-10, Techno Drugs Ltd.) once at
a time. Additionally, slow IV 250 mL of calcium prepara-
tion (Cofacalcium, Coophavet-Dopharma, Saint-Herblon)

FIGURE 2 Dead calf presented with SR: (a) ankylosed limbs,
(b) exposed viscera due to lack of body cavity walls, (c) protruded
tongue, (d) eye, (e) head, (f) ear, (g) liver, (h) traction rope, (i) small
intestine, and (j) large intestine.
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was supplied once daily for 2 days. After 3days of surgery,
ivermectin at the rate of 0.2mg/kg BW (Vermic, Techno
Drugs Ltd.) was administered subcutaneously to avoid the
risk of myiasis. Apart from these, periodic dressing of the
surgical site was done with 10% povidone-iodine (Viodin®
10% Solution, Square Pharmaceuticals Ltd.). On the 10th
postoperative day, the skin sutures were removed, and the
cow was apparently healthy without any complications.
However, a decrease in milk production (around 7 liters/
day) was noted. After 3months of surgery, the owner de-
cided not to breed the cow again and thereafter did the
culling.

3 | DISCUSSION

Congenital anomalies are found in almost all breeds of
cattle, which are often inherited and considered to be
economically important."” Various types of fetal mal-
formations are associated with dystocia in cattle.'® Fetal
monstrosity is relatively common in cattle and buffaloes
and can further be categorized into distorted and celoso-
mian monstrosities of which SR and perosomus elumbis
are the most common examples.'**°

SR is occasionally reported in Hostein-Friesian, Jersey,
Hariana, and Sahiwal breeds.*>1%2°22 In this study, a true
SR was documented in a non-viable calf after dystocia cor-
rection in a crossbred Friesian cow. The cases that include
both visceral exposure and spinal inversion are denomi-
nated as true SR.>® The diagnosis of the present case is
in accordance with several previous reports.>****** The
defect mainly includes a complete failure in the closure
of the ventral body wall along with a malformed vertebral
column and skeletal system. Although congenital schisto-
coelia is documented in several species, the reflexus fea-
ture is found in a limited number of species. This study
includes detailed and gross clinical features of SR in a dead
calf, which is rarely reported. Although a reliable pedigree
analysis is not available here, a short reproduction history
of the dam is included. To the best of our knowledge, ped-
igree analysis in cattle regarding SR is very limited and has
yet to be investigated.

The probable cause of this defect might be genetic
aberrations that can affect the post-gastrulation embryo
involving the intermediate mesoderm. An earlier study
showed that mutations of the Murine genes were respon-
sible for severe anomalies in ventral body walls and vis-
ceral organs.” SR was detected not only in crossbreeding
but also in inbreeding programs, where common ances-
tors were repeatedly associated with the occurrence of SR
pedigrees; it was stated that the ancestors shared by the
affected calves were different from those shared by the
unaffected calves.?! It is believed that the genetic defects
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FIGURE 3 Abnormal visceral organs and defective
appendicular skeleton: (a) heart, (b) hypoplasia of right lung, (c)
reticulum, (d) abomasum, (e) premature rumen (yellow circle),
(f) right forelimb, (g) left forelimb, (h) right hindlimb, and (i) left
hindlimb.

FIGURE 4 Short and inverted spine and other visible body
parts: (a) ventral curvature of the vertebral column, (b) spleen (blue
rectangle), (c) nostril, (d) anal orifice, (e) sacrum, and (f) short and
contracted tail.

involved in SR are due to recessive traits that can be eval-
uated by molecular analysis, that is, SNP-based genetic
mapping.24

Usually, the sires with a previous history of SR in the
progeny are not recommended to be used in the breed-
ing of cows.””* In this study, the cow was reported with
two consecutive unsuccessful breeding as both times the
calves had been abnormal and non-viable. Thus, dams
other than sires might also be responsible for the occur-
rence of SR in the offspring. In addition, during Al, cer-
tain recessive factors carried by semen can cause SR in the
offspring.

Dystocia from SR is often reported in cattle due to ab-
normal fetal conformation/posture and fetopelvic dispro-
portion that lead to birth canal obstruction at parturition.
Historically, SR was found to be associated with about
1.3% of bovine dystocia cases.® The inheritance of certain
autosomal recessive genes with incomplete penetrance in
the generation results in embryonic defects.>"* The ances-
tral latent or recessive genes responsible for SR occasion-
ally get prominent or dominant in the offspring and cause
severe structural malformation and fatality, although the
dams or sires (i.e., the ancestors) carrying those reces-
sive genes are physically normal. An earlier investigation
suggests that the SR fetuses may have two presentations;
in one case, the exposed viscera protrude through the
vulva, and the ankylosed limbs and head lie in the vagina,
whereas, in another presentation, the ankylosed limbs are
often enclosed in an inverted pouch of skin attached to
a misshapen trunk that can be palpated through the va-
gina.20 However, the aforementioned case was found with
a different presentation during per-vaginal palpation,
which involved the fetal forelimbs, lying near the pelvic
canal in an anterior presentation, along with a deviation
of the fetal head.

This case was clinically managed with CS, which is con-
sistent with the findings of others.®'"'®'® Previous litera-
ture showed that, among SR dystocia cases, about 57% of
cases were treated by fetotomy, 26% by CS, and 3% by man-
ual traction, and normal delivery was absent.? In fact, CS
is recommended in those cases where per-vaginal traction
and fetotomy or embryotomy are not possible, similar to
this case. Prompt surgical management is crucial in severe
cases; otherwise, any delay can cause fetal emphysema fol-
lowed by decomposition; and thereby, general toxemia can
lead the animal to death. The anesthetic protocols applied
in this case are correlated to those in other research.®!!'®
Paravertebral anesthesia and inverted L block combinedly
showed better desensitization over the surgical period
without any anesthetic toxicity. During surgery, large
laparotomic and uterine incisions were made for easy ex-
pulsion of the fetus without rupturing or tearing internal
muscles and structures. The used suture materials and su-
ture patterns are in arrangement with those in different
studies.?””*® Preoperative fluid therapy was considered to
check dehydration and hypovolemia. Following surgery,
parenteral dextrose saline was used to support the animal
with energy and prevent hypoglycemia.

Postoperatively, the cow did not show any complica-
tions, which might be attributed to the effective surgical
approaches and routine postoperative medications and
management. The antibiotics (ceftriaxone, amoxicillin)
were provided to prevent secondary infections, anti-
inflammatory (flunixin) and antihistamine (pheniramine)
to check pain and tissue reactions, calcium for promoting
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muscle tonicity and strength, oxytocin for strengthening
uterine muscle contractility and thereby uterine involu-
tion. Besides these, regular dressing with antiseptic solu-
tions was done to prevent surgical site contamination.

The cow gradually recovered after the surgical inter-
vention, but the daily milk yield was lower than normal,
which might be due to the absence of physiological and
hormonal stimuli for milk production and milk let-down
initiated usually by a calf. Apart from these, the surgery
itself is a definite stress that temporarily reduces the milk
yield. The cow further did not regain the full milk pro-
duction capacity and was not used for breeding anymore
and was subsequently culled by the owner after 90days
of surgery. Culling was done considering the economic
point of view that involved the costs of rearing, feeding,
and management versus poor production and reproduc-
tion performances.

4 | CONCLUSIONS

Crossbred bovine calves are occasionally found with SR
due to genetic abnormalities that are most probably be-
cause of autosomal recessive genes. Dystocia of the dam
is commonly seen due to fetal monstrosity with abnor-
mal skeleton, spine, and voluminous exposed viscera.
The loss of offspring and overall management cause huge
economic losses. Therefore, healthy cows, bulls, and bull-
semen (used in AI) with a good pedigree (i.e., genetic his-
tory) should be considered for breeding purposes to avoid
this hereditary defect. This study describes the diagno-
sis and management of bovine SR, but further research
should be prioritized in the pedigree and genetic analysis
to detect the exact factors responsible for this defect in the

progeny.
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