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CONGENITAL ANOMALIES IN A NEONATAL

WHITE-TAILED DEER IN ALBERTA

MORLEY W. BARRETT,L1J Alberta Department of Lands and Forests, Fish and Wildlife Division,

Lethbridge, Alberta T1H 0H5, Canada

GORDON A. CHALMERS, Alberta Department of Agriculture, Veterinary Services Division,

Lethbridge, Alberta T1J 3Y5, Canada

Abstract: In September, 1973, a live male 2-3 day old white-tailed deer (Odocoi/etts

s’inginiantts) with multiple anomalies of the head and forelimbs was found near
Lethbridge, Alberta. Notable gross findings included brachygnathia inferior, atypical
incisor tooth alignment, medially folded ears, humero-radial arthrogryposis and bow-
ing of the radius and ulna. Hematologic determinations indicated increased erythro-
cyte, hemoglobin and hematocrit levels. Histopathologic examination revealed miner-
alized spherites in the cerebellum and midbrain.

INTRODUCTION AND HISTORY

Reports of congenital defects in deer
are uncommon and probably reflect the
rapid disappearance of such animals from
wild populations. Shave�l described a 3
month old white-tailed deer fawn with
hydrocephalus and Verm&#{176}reported de-
formities of the hind limbs of two neo-
natal white-tailed deer. Wobeser and
Runge’� reported multiple anomalies in
a fetal white-tailed deer but no similar
description of live fawns has been re-
ported.

On 12 September 1973, a live male
white-tailed deer fawn, found in lateral
recumbency approximately 40 km north
of Lethbridge, Alberta was submitted for
examination. This report describes mul-
tiple anomalies of the head and fore-
limbs.

MATERIALS AND METHODS

Standard measurements, heart and res-
piration rates and behavioral data were
collected immediately. Blood was drawn

by jugular venipuncture into Vacutain-
erEil vials containing EDTA-K; all hema-
tologic determinations were made with-
in 24 h. Slides for differential white

cell counts were prepared immediately
and stained with Wright’s Blood stain;
100 leukocytes were counted. Erythro-
cyte (RBC) and leukocyte (WBC) de-

terminations were made on an electro-
nic cell counter. Hemoglobin (Hb) was
measured using the cyanmet spectropho-
tometric method. Hematocrit (Hct) was
determined by the microhematocrit me-
thod. Mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH)
and mean corpuscular hemoglobin con-
centration (MCHC) were calculated.

Tissues for histopathology were trim-
med to 3 mm thickness, fixed in 10%
neutral buffered formalin, processed rou-

tinely, cut at 6 �m and stained with he-
matoxylin and eosin (H & E). Brain,

spinal cord, heart, lung, liver, pancreas,
kidney and adrenal gland were exam-

ined. Special stains included the Von
Kossa and Perl’s methods for calcium

rn Presently, faculty of Graduate Studies and Research, Dept. of Zoology, Univ. of Alberta, Ed-
monton, Canada,

[t] SHAVE, H., M. E. BERGLAND and D. E. REED. 1974. Hydrocephalus in a white-tailed
fawn, Presented 1974 Ann. Wildi. Dis. Conf., Pacific Grove, California. Manuscript.

� Becton, Dickinson and Co., Canada Ltd., Mississauga, Ontario,
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FIGURE 1. Lateral view of live, neonatal white-tailed deer fawn showing deformities of the

head and forelimbs.
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E4E Haver-Lockhart Laboratories, Calgary, Alberta.

and iron, respectively. The fawn was
euthanatized with an intravenous injec-
tion of Letal�i and necropsied imme-
diately. Radiographs of the skeleton were
obtained. The right femur was sectioned
longitudinally to inspect the marrow
cavity.

RESULTS

Size and Behavior

The fawn remained in lateral recum-
bency but was able to maintain sternal
recumbency if placed in that position;
it could not stand. When stimulated, the
animal could elicit only weak vocaliza-
tions which were seldom over 1 second
in duration but were repeated every 6-8
seconds. The crown rump, hind foot,
chest and total length measurements were
381, 210, 241, and 533 mm, respectively;
the fawn weighed 1550 g. The umbilical
stump was dry and severed near the
abdomen. Age was estimated at 2-3 days.

Gross Pathology

The fawn had notably abnormal con-
formations of skull, ears, jaw, teeth, and
front limbs (Fig. 1). The snout was fore-
shortened and there was a 1.6 cm bra-
chygnathia inferior. Incisiform teeth had
erupted but were misaligned; the I� teeth
were located immediately posterior to

the I� teeth. There was no evidence of
cleft palate. Ears were permanently fol-
ded medially against the head and over-
lapped at the tips. Eyes were covered by
a heavy film of gray mucus.

The forelimbs had bimelic humero-
radial arthrogryposis and vertical pro-
jection of the metacarpi and digits. Car-
pal joints were readily flexed. Radio-
graphs demonstrated a 180#{176}sagittal bow-
ing of the radius and ulna (Fig 2); there
was no evidence of rotation. Dissection
revealed two partially fused metacarpal
bones, the medial of which appeared
hypoplastic. In each limb only the lateral
digit, with its three phalanges, hoof and
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* Values derived from graphs.

associated dew claw, was complete. Only
the first phalanx of the right medial
digit was present; the left medial digit
was absent.

Internal examination revealed no ob-
vious abnormalities. There was adequate
perirenal fat, but virtually no visible
mesenteric or omental fat. Except for

FIGURE 2. Radiograph of left forelimb show-
ing 1800 sagittal bowing of the radius and

ulna, white-tailed deer fawn.

hypostatic congestion of the left lung
there were no grossly observable thora-
cic lesions. The forestomachs contained
only a small volume of watery pale green
fluid and the intestines, a small amount
of mucus. There was no evidence the

animal had suckled. Gross lesions of the
brain and spinal cord were not observed.
The sectioned right femur was unre-
markable.

Physiologic Data

Respiration and pulse rates of the fawn
were 62 and 180 per mm., respectively;
rectal temperature was 37.3 C. Differen-
tial WBC counts expressed as a percen-
tage, revealed 50 lymphocytes, 36 seg-
mented neutrophils, I monocyte, 12 eosi-
nophils, and 1 basophil. Other hemato-
logic parameters for which comparative
data could be found are presented in
Table 1.

Histopathology

Lesions were found only in the brain.
Circular lakes of basophilic mineralized
spherites measuring 25-90 �cm in diame-
ter were observed in H & E stained sec-
tions of the cerebellum and occasionally
in the mid-brain (Fig. 3). The morphol-
ogy of some of the larger, less regular
spherites suggested that two or more
smaller structures had coalesced during
formation. Many spherites had a distinct
laminar appearance; special stains demon-
strated heavy accumulations of iron and

TABLE 1. Some hematologic values comparing the deformed and normal neonatal white-tailed

deer.

Hct

(%)

Hb

(g/100 ml)

RBC

(10#{176}/mm’)
WBC

(10#{176}/mm3)

MCV

(p’)

MCH

(�g)

MCHC

(%)

Deformed Fawn 39 13.5 10.2 3.4 38.9 12.97 34.62

Michigan’ 30.9 8.4 7.81 - 40.0 12.4 27.4

Missouri*S 29 8 7 3.8 40.2 12.3 28

Texas” 28 10.2 6.79 3.7 - - -
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FIGURE 3. Mineralized spherites associated with the Purkinje cell layer of the cerebellum,

lesser concentrations of calcium. Occa-
sionally, mineralized deposits were pre-
sent in Purkinje cells in a ring or C
form. Spherites in the cerebellum were
located primarily in or closely adjacent
to the Purkinje cell layer but were also
seen in the granular and molecular lay-
ers. No vascular mineralization was ob-
served.

DISCUSSION

The cause of the approximate 3 month
delay in parturition is unknown. Verme’
reported that malnutrition in pregnant

does can lengthen the gestation period by
4-6 days. Hall2 has indicated that the

breeding period for Alberta white-tailed

deer fawns is usually 1 month later than
for adults. However, neither explanation
accounts satisfactorily for the Septem-
ber delivery date. The weight and mea-
surements further complicate the prob-
lem by suggesting that the fawn was
premature, as its size was comparable

to that of a 150 day white-tailed deer
fetus.’

The increased hematocrit, hemoglobin
and erythrocyte values probably reflec-
ted dehydration resulting from the ani-
mal’s inability to suckle. Because dehy-
dration should similarly elevate the ob-
served leukocyte total, the apparently
normal value reported in Table 1 is
probably exaggerated and suggested the
animal was actually leukopenic. The re-
mainder of the hematologic values ap-
peared relatively normal with the excep-
tion of the elevated MCHC. Total and
differential leukocyte counts did not sug-
gest current infection.

Rectal temperature was 2.6 C lower
than that reported for neonatal white-
tailed deer fawns in Texas” and presum-
ably reflected lack of nourishment, inac-
tivity, and continued recumbency.

Many of the spherites observed in the
cerebellum were suggestive of encrusted
neurons, based on their consistent pre-
sence in or near the Purkinje cell layer.
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It has been suggested that Purkinje cells pear to be unique and bear only super-
are more sensitive than others to sidero- ficial resemblance to the mineralizations
sis and may be replaced by lakes of described in the brains of human infants6
such deposits.’ Lesions observed in the and horses.”7
central nervous system of this fawn ap-
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