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Abstract
Congenital teratoma is a rare malformation. This report presents a mature teratoma that arose from the
hard palate in a Holstein Friesian calf. The case presented with elongated oral mass protruding from the
mouth. Physical, Radiological and Ultrasonographic examinations revealed a palatal mass which was
excised successfully with surgery. The structure was diagnosed histologically as a mature teratoma. This
paper describes the �rst report of highly differentiated palatal teratoma in a Holstein Friesian calf.

Case History:
Forty days old Holstein Friesian female calf was presented to the Surgery Clinic, Faculty of Veterinary
Medicine, Benha University, Egypt with a long soft tissue mass protruding from the oral cavity. There was
a history of improper suckling since calving.

Physical Examination:
Oral examination revealed the presence of pale yellowish soft tissue cord covered by intact skin
originating from the hard palate and extending into the left buccal check (Fig. 1, A& B). The outer surface
of the mass was covered by scanty hair, its apex covered by a dense tuft of hair, while its root was
covered by whitish pink to dark black papillae. The skin overlying the mass was intact and no gross
ulceration or hemorrhage was observed. No other associated congenital anomaly was detected on
physical examination. Clinical examination didn't show any contact between the mass and the tongue or
soft plate.

Ultrasonographic And Radiological Examinations:
Ultrasonographic examination of the protruded mass revealed a linear hypoechoic wall with anechoic
center along the length of the mass. There was a marked hyperechoic structure at the apex of the mass
(Fig. 1C&D). Radiographic examination showed elongated radiolucent soft tissue density originating just
behind the hard palate. Mineralization of the soft-tissue component was evident (Fig. 1E).

Operative Procedure:
The calf was �rst sedated using 0.1 mg/kg.b.wt Xylazine HCl (Xylaject, Adwia Co., Cairo, Egypt)
intramuscularly, then restrained in lateral recumbence. The mouth was widely opened by mouth gag. The
mass was grasped with the aid of Sponge forceps away from the tongue. Analgesia was affected
through circular in�ltration of 2% Lignocaine HCl (Depocain®, Arab Co., A.R.E.) given at the root of the
mass. The root of the mass was double ligated with XLG, No. 2 (Vicryl®, Ethicon-Ltd., UK). A circular
incision was made all around the mass and deepened to involve the entire thickness of the mass. The
scanty hemorrhage was arrested with tamponing. There was a marked lumen at the base of incision. The
borders of the defect were approximated and sutured with simple continuous suture pattern using XLG,
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No. 2. (Fig. 2A&B). Post-operatively, the calf was administered intramuscularly with 8 mg/kg.b.wt
Procaine Penicillin (200mg/ml)-Dihydrostreptomycin sulphate (250 mg/ml) (Pen&Srep®; Norbrook,
Newry, Northen Ireland, UK) and 2.2mg/kg Flunixin meglumine 50 mg/ml (Finadyne®; MSD, USA) for �ve
consecutive days postoperative, and the wound was daily dressed using Betadine antiseptic solution.
Follow up of the case didn't show marked discomfort and the calf began to suckle satisfactory.

The excised mass measured 18 cm X 5 cm with long stalk and rounded cutaneous hairy base (Fig. 2C).
Cut section of the excised mass revealed pale yellowish �brous content with marked lumen and well
identi�ed hard bony structure at the base of the mass (Fig. 2, D).

Histopathologically by using Hematoxylin-eosin (H&E) stain (Fig. 3A, B & C), the mass was composed of
a sharply delineated central area composed of variably calci�ed bony trabeculae growing within
vascularized connective tissue. A rim of thickened �brous connective tissue capsule is seen around
central area. Furthermore, a cluster of mature adipose tissue lobules mixed with striated skeletal muscle
fascicles and surrounded by keratinized squamous epithelium with several hair follicles along with
sebaceous and eccrine glands. The mass was represented by different embryonic layers. The outer layer
was a �brous wall lined by lined by strati�ed squamous epithelium keratinized with skin-appendageal
ectodermal structures. The underlying layer displaying a cluster of mature mesodermal adipose tissue
lobules mixed with striated skeletal muscle fascicles and connective tissue collagen. Few thick-walled
blood vessels were also seen. The inner layer showed islands of woven bone demonstrating low level of
cellularity pagetoid-like areas in a background of �brous connective tissue. Masson's Trichrome-stained
sections con�rmed the ectopic presence of white adipose tissue mixed with blue green collagen bundles
surrounding bony trabeculae growing within vascularized connective tissue (Fig. 3D & E). Alizarin red S-
stained sections con�rmed the ectopic presence of modest �brous cell tissue with spindle cell whorling
arrangement and interspersed, curved trabeculae of focally calci�ed woven bone. In most trabeculae,
osteoblastic rim or osteoclastic activity was not observed. These results indicated the presence of a
mature teratoma (Fig. 3F).

Discussion:
Congenital tumors and tumor-like lesions represent a group of rare disorders in both veterinary and
human medicine that arise from tissue remnants and are detected during pregnancy or within the �rst 2–
3 months of life (Jacinto et al, 2021). A multiplicity of different congenital tumors and tumor-like lesions
has been described in calves (El Maghraby, 2002, Jacinto et al, 2021). According to the histologic-
pathogenetic nature four main groups were formed covering most of the lesions: embryonic tumors,
malignant lymphomas, mesotheliomas and hamartomas (Misdorp, 2002). Congenital tumors often pose
a diagnostic challenge and the referring nomenclature occasionally may be equivocal (Jacinto et al,
2021).

Teratomas, embryonal tumors, are de�ned as true neoplasms made up of a number of different types of
tissues being not native to the area in which they occur (Wetherell et al, 2014). They arise from
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pluripotential cells that undergo neoplastic transformation into two or more germ cell types (Becker et al,
2007; Jacinto et al, 2021). They composed of tissues from all 3 germinal layers (endoderm, ectoderm
and/or mesoderm) with variable levels of maturity (Meuten, 2002, Lopes et al, 2005, Wetherell et al,
2014). Mature teratomas are well differentiated relative to the germ cell layers while immature teratomas
are incompletely differentiated and are similar to fetal or embryonic tissue (Wetherell et al, 2014).

In animals, teratomas occur most often in the gonads (Misdorp, 2003). Testicular teratomas have been
reported most commonly in the horse, occur in young animals, and are often associated with
cryptorchidism (Stick, 1980). Ovarian teratoma may reach large sizes and may metastasize but are less
malignant than their counterparts in women (Nielsen, et al, 1976).

In calves, teratoma was recorded, elsewhere in the available literatures, in two case reports. The �rst
report recorded a 5.5 kg mass in the abdominal cavity that composed of multiple different fully
differentiated tissues including adipose tissue, nervous tissue and epithelium (Hjarre, 1924). The second
report recorded a in the thoracolumbar region (Ibrahim and Ali, 2018). However, Binanti et al (2013) have
reported a case of perineal choristoma in a calf that resembled a mature teratoma.

Fetiform teratoma is a rare form of highly developed mature teratoma that includes one or more
components resembling a malformed fetus, a highly differentiated extragonadal fetiform teratoma with
cranial connection in a Friesian calf was previously recorded (Cuttone et al, 2016). Dermoid cyst could be
considered a special form of cystic teratoma, in which one or more cystic cavities are lined by epidermis
and epidermal appendages that may produce sweat, and hair, which accumulate in the cystic spaces
(Nielsen, et al, 1976). Ocular dermoids are the most recorded congenital ocular masses in calves and
mostly involving the conjunctiva and cornea. Surgical excision of the conjunctival dermoid and
super�cial, non-penetrating keratectomy of the corneal dermoids were curative without recurrence or
complications (El Maghraby, 2002). Palatal or check teratoma has not previously been reported in calves
in the available literature

In human beings, teratomas are rare in the head and neck region (Lopes et al, 2005). Oropharyngeal
cavity is one of the rarest sites of congenital teratomas that seen almost exclusively in infants, usually in
neonates (Zerella and Finberg, 1990, Lopes et al, 2005, Celik e al, 2006). Only 2% of all teratomas are
recorded in the oropharyngeal cavity (Lopes et al, 2005). Congenital epignathus teratomas are rare
embryological neoplasms localized in the region of head and neck that found in approximately 1:35,000
to 1:200,000 live births (Becker et al, 2007). Only 21 cases of oropharyngeal teratoma published in the
English-language literature (Lopes et al, 2005). Kolekar et al, 2016 recorded a female neonate with palatal
teratoma which was treated successfully with surgery.

The recorded case in this study was female and this agrees with other studies that stated that congenital
teratoma, in human beings, are diagnosed predominantly in female neonates (Holt et al, 1979, Kolekar et
al, 2016). However, Yaacob et al, 2011 reported a case of unusual palatal teratoma in a boy.
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Complete surgical excision of the mass was curative. This result agrees with the �ndings of other reports
on human beings who concluded that the de�nitive treatment is complete surgical excision because the
cellular elements that form it are active cells (Zerella and Finberg, 1990, and Yaacob et al, 2011).
However, it disagrees with another report who recorded recurrency after 6 months (Becker et al, 2007).
However, malignant transformation or familial inheritance of teratomas originating in the oropharyngeal
area in human beings has not been described (Lopes et al, 2005).

It is important to make a precise differential diagnosis between oral teratoma and some other similar
reported congenital or developmental conditions in calves. Some other reported oral conditions in calves
should be differentiated as double tongue, dermoid cysts, vascular hamartoma or ameloblastoma
(Cheem and Shanin, 1974; Othman and El Maghraby, 1987, Tasnar et al, 1984, Nourani et al., 2007, Yayla
et al, 2016,). Double tongue was recorded in Egyptian native breed cattle calf that rendered suckling and
corrected surgically through excision of the accessory tongue (partial glossectomy) (Othman and El
Maghraby, 1987). Dermoid cysts were recorded in calves in the oral cavity (Tasnar et al., 1984,) and
Intermandibular space (Baker and Wyn-Jones, 1981). Gingival vascular hamartoma in calves present at
birth or during early infancy (Nourani et al., 2007).

Although clinical, radiological and ultrasonographic examinations are helpful in identifying the initial
diagnosis of oral teratoma, the �nal diagnosis was con�rmed by histopathological �ndings. In
accordance with some other literatures that de�ned the microscopic characteristics of the teratomas
(Mahour, 1988; Wetherell et al., 2014, Pande et al., 2016;), the histopathological investigation of the
reported case revealed that the mass was consisting of several mature tissues with no immature cells,
and this con�rms the benign nature of the mass. However, there are insu�cient studies about congenital
tumors in calves, systematic reporting of these cases should be encouraged to provide basis for further
investigations.
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Figure 1

Forty days old Holstein Friesian female calf showed a long soft tissue mass protruding from the oral
cavity as a pale yellowish soft tissue cord covered by intact skin originating from the hard palate and
extending into the left buccal check with ovoid thickening at its end (arrow) (A & B). Sagittal
ultrasonographic plane of the protruded mass shows linear hypoechoic wall with anechoic center along
the mass length (C). Transverse ultrasonographic plane shows a marked hyperechoic structure at the
mass apex (D). Radiographic examination showed elongated radiolucent soft tissue density structure
originating just behind the hard palate with mineralization of the soft-tissue component at its apex (E). m:
mass, h: hard palate, t: tongue.
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Figure 2

Marked lumen is detected after excision of the mass at its root (A). The borders of the defect is
approximated and sutured with simple continuous suture pattern (B). The excised mass measured 18 cm
X 5 cm with long stalk and rounded cutaneous hairy base (C). Cut section of the excised mass revealed
pale yellowish �brous content with marked lumen and well identi�ed hard bony structure at the base of
the mass (D). 

Figure 3
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(A, B & C) Hematoxylin-eosin (H&E) stained mature teratoma representing different embryonic layers. (A):
The outer layer is a �brous wall lined by lined by strati�ed squamous epithelium keratinized with skin-
appendageal ectodermal structures. (B): The underlying layer displaying a cluster of mature mesodermal
adipose tissue lobules mixed with striated skeletal muscle fascicles and connective tissue collagen. Few
thick-walled blood vessels were also seen. (C): The inner layer shows an island of woven bone
demonstrating low level of cellularity pagetoid-like areas in a background of �brous connective tissue. (C,
D & E) Characterization of the histologic structure of mature Teratoma structures using special staining
techniques. (C & D) Masson's Trichrome-stained sections con�rmed the ectopic presence of white
adipose tissue mixed with blue green collagen bundles surrounding bony trabeculae growing within
vascularized connective tissue. (F) Alizarin red S-stained sections con�rmed the ectopic presence of
modest �brous cell tissue with spindle cell whorling arrangement and interspersed curved trabeculae of
focally calci�ed woven bone. In most trabeculae, osteoblastic rim or osteoclastic activity was not
observed. Epi: keratinized strati�ed squamous epithelium , HF: hair follicle, HB: hair bulb, SG: Sebaceous
Gland, Ad: adipose tissue , SM: striated skeletal muscle fascicles , Ct: connective tissue collagen, Bv:
blood vessels ,Fv: Fibrovascular tissue , Os: Osteoid tissue.


