
SUMMARY
The study reports the management of congenital cranial meningocele in 4 female cow calves (3 Holstein Friesen crossbred and
one indigenous Gir breed). All the calves were presented with the complaint of a soft tissue swelling {with (2 calves) or without
hairy skin (2 calves)} in the cranium bones. Radiography in one calf revealed a gap in the frontal suture. While, echocardiogra-
phy revealed atrial septal defect in one calf. Out of 4, 3 were surgically operated under local infiltration and injectable general
anaesthesia. The one Holstein Friesen crossbred calf with a small non-cystic soft tissue swelling and no hairy skin covering was
not operated but recovered completely on follow up. Out of the other 3 calves operated, one completely recovered (HF cross-
bred with Atrial septal defect) while one (Sahiwal) showed circling nervous signs in post-operative period but recovered with
medicines, and the third calf showed blindness and circling after 7 days of surgery and did not respond to treatment. It was con-
cluded that cystic cranial meningocele should be surgically resected while small non-cystic cranial meningocele without skin cov-
ering can be left as such for healing. 
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CASE HISTORY AND PRESENTATION

Simple meningocele is a common congenital neural tube de-
fect and involves the cystic expansion of meninges containing
cerebrospinal fluid. The cranial meningocele is commonly
recorded in cow calves and is characterized by the protrusion
of fluid-filled meninges through a skull defect due to defective
ossification in the frontal or occipital bone regions1-3. The ae-
tiology of congenital meningocele is still unclear and a com-
bination of congenital factors during fetal development, en-
vironmental influences4, 5, insufficient nutrition to cow, expo-
sure to teratogenic viruses, or use of teratogenic drugs6, and the
high doses of Vitamin A during pregnancy7 may contribute to
its occurrence. 
The report describes the management of congenital cranial
meningocele in 4 female calves. 
Animals were aged between 1-4 days and weighing an average
of 34.69 ± 3.95 Kgs. All calves were presented a forehead soft
tissue swelling. The calf 1 had a small growth on the frontal em-
inence without skin covering. No surgical intervention was done

in calf 1. The other 3 calves were treated surgically for the re-
section of the meningocele.  
The detail signalment, diagnosis and outcome of the calves in
presented in Table 1.
Anaesthesia was performed by general (injectable) and local
anaesthesia.  The ear vein was cannulated for fluid therapy (Nor-
mal saline) during surgery. Intravenous administration of di-
azepam at a dosage of 0.2 mg/kg and ketamine at a rate of 3
mg/kg was given mixed in a single syringe. The local anaesthesia
(2 ml of 2% lignocaine HCl) was infiltrated along the incision
line, at the base of the meningocele. No topping of general anaes-
thesia was required in any calf.
Regarding surgical treatments, the calves, 2 and 4, with cystic
meningocele were placed in lateral recumbency and were pre-
pared aseptically for surgery. An elliptical incision was made,
slightly above the base of the cyst. The cyst got ruptured once
the subcutaneous tissue was cut. Any part of sac protruding out
of skull bones was resected. Ligatures were applied for any bleed-
ing. Subcutaneous sutures were applied using polygalactin (910,
2-0) followed by skin sutures with silk/Nylon thread.  
The calf 3 was placed in sternal recumbency and was asepti-
cally prepared for surgery.
An elliptical incision was made at the base of the growth and
was resected cautiously. The subcutaneous sutures and the skin
sutures were applied as described above. 
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POST-OPERATIVE CARE,
COMPLICATIONS AND OUTCOME

The calf 1 was prescribed oral administration of tablet con-
taining vitamin B1, B6 and B12 complex for 10 days and an-
tibiotic ointment locally. In the other calves, antibiotic (cefo-
taxime, 20mg/kg of BW, twice daily for five days) and analgesic
(meloxicam, 0.02mg/kg of BW, once daily for three days, IM)
treatments were carried out. Tablet containing vitamin B1, B6
and B12 complex was prescribed daily for 10 days. Skin suture
removal was advised after 12 days.
The calf 3 developed circling after 6-7 days after surgery. A treat-
ment of prednisolone (2mg/kg of BW) was given and was ta-
pered after every 3 days to half the previous dose. Tab raniti-
dine and vitamin B1, B6 and B12 complex were continued. 
The calf 4 also developed circling with left side blindness at 7th

post-operative day.  The prednisolone was started but the calf
does not respond to it and eventually died. The calf was not
able to walk properly and was falling/circling on the side with
sight.
Recovery outcomes demonstrated that the calves 1 and 2 showed
uneventful recoveries, with no complications, normal body
growth, and complete wound healing with hair coverage. Even
though calf 2 had ASD on the day of surgery with mild re-
gurgitation, it showed normal body growth with age. 

Calf 3 also recovered with normal body growth but mild head
tilt (showed occasional) on follow up at 3 months. The over-
all outcome was 75% for cranial meningocele in cow calves.
Histopathology were performed but no cellular component or
neural tissue were found in the resected wall of the cyst.8.

DISCUSSION

Meningoceles are commonly seen in the frontal regions of the
calves; however, some may be present below the occipital crest9. 
The diagnosis of a cranial meningocele is clinically based on
the presence of an abnormal growth with or without hairy skin
or a cystic swelling10 in the frontal skull bones11. The large cys-
tic meningoceles lead to imbalance of the calf in standing and
balancing the head for suckling12. Meningoencephalocele and
meningocele and are two different conditions based on the pres-
ence or absence of brain tissue, respectively3. Radiography and
ultrasonography may not be helpful in differentiating the two
conditions12. Contrast computed tomography has been reported
to differentiate the two conditions and the surgical protocol may
be decided based on it. It has been recommended to place all
the neural tissue back inside the skull and should not be re-
sected12, however, multiple reports suggest the removal of tis-
sue hanging with the skull defect13-15; with success reported both

Age 2 days 1 day 1 day 4 days

Breed Holstein Friesen crossbred Holstein Friesen crossbred Gir Holstein Friesen crossbred

Gender Female Female Female Female

Body weight 29 kgs 34 kgs 26 kgs 34 kgs

HR, RR and SpO2 138, 54, 95 128, 31, 97 131, 30, 96 108, 31, 97

Site of meningocele Frontal eminence suture Frontal eminence suture Frontal eminence suture Frontal bone suture 

Dam reproductive status 6th parity, conceived through 1st parity, conceived through 1st parity, conceived through 1st parity, conceived through
Artificial insemination Artificial insemination Artificial insemination Artificial insemination

Primary complaint Abnormal growth Abnormal growth and difficulty Abnormal growth Abnormal growth and
in balancing head. difficulty in balancing head

Type of meningocele Not covered with hairy skin, Covered with skin and a Not covered with hairy skin, Covered with skin and 
(with or without skin) pink, soft but no cyst large cyst pink, soft but no cyst a large cyst 

(Figure 1a) (Figure 1b) (Figure 1c) (Figure 1d)

Diameter/shape of Round Cystic cavity (15cm length) Round Cystic cavity (20cm length)
the meningocele 2.5cm in diameter with a 3.5cm base. 2.5cm in diameter with 7cm base.

Skull radiography findings The frontal suture was wide Radiograph not done Radiograph not done. The frontal suture not clear. 
open. No soft tissue opacity A soft tissue opacity seen 
appreciable. on frontal bone.
(Figure 2a) (Figure 2b)

Echocardiography findings Normal Atrial septal defect (ASD) seen Normal Normal
with mild regurgitation
(Figure 3)

Anaesthesia Injectable general anaesthesia and local infiltration

Surgical treatment with No surgical treatment done. Resection of the cyst Resection of the mass Resection of the cyst 
anaesthesia 

Post-operative complications None None Circling seen after 6-7 days. Circling and right-side 
Recovered with treatment but blindness on 7th day. No 
slight head tilt seen improvement with treatment.

Outcome Complete recovery Complete recovery Recovery with mild complications Died
(Figure 4a) (Figure 4b) (Figure 4c) (Figure 4d)

Table 1 - Table showing the details of the 4 cow calves managed for cranial meningocele. (HR=heart rate=beats/min, RR=respiration rate)

Calf 1 Calf 2 Calf 3 Calf 4
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ways. In the present report also, the tissue at the skull defect
was resected, but 2 calves showed complications with nervous
signs. 
Most of the surgical repair of meningocele is reported to be done
under xylazine sedation and local infiltration12-14 but in the pres-
ent study a combination of diazepam and ketamine was used
along with local infiltration to avoid any untoward movement
during surgery. The anaesthesia was sufficient and safe. 
Multiple single reports on the successful surgical correction of
meningocele/meningoencephalocele have been reported in lit-
erature 11,12,14. 
The resection of neural tissue along the skull defect12, increased
intracranial pressure or vestibular disturbances may lead to nerv-
ous signs like blindness and circling12. ASD is normally reported

in calves at birth which closes within 7-14 days16. 
The calf 2, with ASD as well on presentation, recovered well from
surgery and had normal body growth up to 4 months follow
up.  

CONCLUSION

The study reports 4 cases of cranial meningocele in calves.
Histopathology proved inconclusive in diagnosing meningo-
cele, because of the absence of the neural tissue. It was concluded
that cystic cranial meningocele should be surgically resected
while small non-cystic cranial meningocele without skin cov-
ering, may be left as such for spontaneous healing. 

Figure 1 - Photographs of the cow calves presented with cranial meningocele. A 2-day old Holstein Friesian crossbred calf with small non-
cystic meningocele not covered by hairy skin (a); One day old Holstein Friesian crossbred calf with a large cystic meningocele covered with
hairy skin (b); One day old Gir breed calf with a small non-cystic meningocele not covered by hairy skin (c); Four-day old Holstein Friesian
crossbred calf with a large cystic meningocele covered with hairy skin (d).
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Figure 2 - Lateral skull radiograph of calf 1, showing the frontal suture to be wide open and no soft tissue opacity appreciable in the region
of meningocele (a), radiograph of calf 4 showing the frontal suture not clear but a large soft tissue opacity seen on frontal bone (b).

Figure 3 - Echocardiogram of calf 2 with large cystic meningocele showing normal left ventricle (a) but mild regurgitation between atriums
suggesting atrial septal defect (b).
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Figure 4 - Photographs showing follow up outcome of the calves; Calf 1 which was not treated surgically, showing completely healed me-
ningocele with hair growth and normal body growth at 4 months (a); Calf 2, with large cystic meningocele and ASD and was operated showing
excellent recovery and body growth at 4 months follow up (b); Calf 3, with a small non-cystic, non-hairy skin covering and was operated
showing wound healing on day 14 (c); Calf 4, with large cystic meningocele and operated showing good wound healing on day 7 but blind-
ness and circling on one side (d).
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