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ABSTRACT
Ichthyosis (inherited congenital condition) is a heterogeneous group of skin cornification and keratinization disorders. Ichthyosis
can affect animal and human and characterized by an excessive amount of superficial scale on the skin. A male Lacaune lamb
was born alive from a primiparous ewe but it was unable to stand and it was in lateral recumbency and died 12 h after birth.
Skin abnormalities included all over hyperkeratosis, cracking in some parts of the body like head and neck. In histopathological
investigation of the cutaneous lesions, there was moderate-to-severe thickening of the stratum corneum, with a compact and
laminated pattern of orthokeratotic hyperkeratosis, whereas no abnormalities were observed in the other layers of the epidermis.
Ichthyosis was diagnosed on the basis of clinical and histopathological findings. In conclusion, ichthyosis in lambs can occur in
different forms, but further studies and investigations are needed to accurate classification of this condition in lamb.

1 Introduction

The skin, the largest organ in the body, has many vital func-
tions, including protection against external physical, chemical
and biological assailants, prevention of excessive water loss
and regulation of body temperature (Kolarsick et al. 2011). The
skin is composed of three layers: the epidermis, dermis and
subcutis. The epidermis consists of five layers: the stratum
basale (basal), stratum spinosum (spinous), stratum granulosum
(granular), stratum lucidum and stratum corneum (cornified).
In all forms of ichthyosis, the stratum corneum is the primary
site of abnormality (DiGiovanna and Robinson-Bostom 2003).
Keratinocytes produced in the basal layer migrate towards the
skin surface, undergoing phenotypic changes and differentiation
(Gutiérrez-Cerrajero et al. 2023). These phenotypic changes
lead to the reorganization of the keratinocyte cytoskeleton,
the secretion of lipids into the extracellular space, the forma-
tion of intercellular junctions and the terminal differentiation
of keratinocytes into corneocytes (Oji et al. 2010; Gutiérrez-

Cerrajero et al. 2023). Any defect in this differentiation process
can lead to ichthyosis (Oji et al. 2010; Gutiérrez-Cerrajero et al.
2023).

Ichthyosis, an inherited congenital condition, is a heterogeneous
group of disorders affecting skin cornification and keratinization.
It can affect both animals and humans and is characterized
by an excessive accumulation of superficial scales on the skin,
resembling fish scales, with varying degrees of thickening and
desquamation (Gutiérrez-Cerrajero et al. 2023; Molteni et al.
2006). In veterinary medicine, the term ‘ichthyosis’ is used to
describe rare congenital or hereditary disorders believed to result
from primary defects in the formation of the stratum corneum
(Mauldin 2013). However, in humans, this condition can be either
acquired or inherited (Gutiérrez-Cerrajero et al. 2023). Inher-
ited ichthyoses are associated with mutations in specific genes
encoding proteins involved in the synthesis or metabolism of pro-
teins or lipids essential for keratinocyte terminal differentiation
(Gutiérrez-Cerrajero et al. 2023).
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FIGURE 1 The lamb in lateral recumbency with hyperkeratotic
skin all over the body.

Ichthyosis is a rare condition in sheep, and to our knowledge,
there is only one reported case of ichthyosis in a lamb. Many
aspects of this condition in lambs remain unknown. There-
fore, this report was conducted to describe congenital inherited
ichthyosis in a lamb.

2 Case Report

During the lambing season on a large sheep farm with approx-
imately 10,000 Lacaune sheep, a male lamb was born with an
abnormal skin condition. The sheep on this farm were housed in
enclosed pens year-round and were fed a balanced total mixed
ration (TMR) diet. The lamb was born alive to a primiparous
ewe without dystocia. The dam was in good body condition,
completely healthy, and had not been treated for any disease
during pregnancy.

The lamb was unable to stand and remained in lateral recum-
bency. As it was unable to suckle, colostrum was administered
via a stomach tube.

A physical examination was performed. The heart rate was 120
beats per minute, the respiratory rate was 45 breaths per minute,
and the rectal temperature was 39.3◦C. Ectropion was evident in
both eyes.

Macroscopically, the skin was thickened due to hyperkeratosis.
Erythema was observed on the snout (Figure 1). The lamb died
12 h after birth.

There were no obvious gross abnormalities other than skin
abnormalities. The skin abnormalities included generalized
hyperkeratosis, cracking in certain areas such as the head and
neck, ectropion and redness of the snout. Hair was present but
trapped within the hyperkeratotic scales.

A necropsy was performed. For histological examination, cuta-
neous samples (skin from the head and abdominal region)
and samples from other organs (liver, spleen and brain) were
collected, fixed in 10% neutral buffered formalin, processed, dehy-
drated, embedded in paraffin wax and sectioned at a thickness
of 5 µm using a rotary microtome (RM2 145; Leica, Wetzlar,
Germany). The sections were stained with haematoxylin and

FIGURE 2 Histopathological findings of nonepidermolytic
ichthyosis. Note the orthokeratotic hyperkeratosis (*) contained compact,
severely thickened and laminated stratum corneum. H&E, haematoxylin
and eosin.

FIGURE 3 Histopathological findings of cerebellum. Multifocal
haemorrhages (arrowheads) in white matter of cerebellum. H&E, haema-
toxylin and eosin.

eosin, analysed under a light microscope (E600; Nikon, Tokyo,
Japan), and representative images were captured.

In histopathological investigation of the cutaneous lesions, there
were moderate-to-severe thickening of the stratum corneum,
with a compact and laminated pattern of orthokeratotic hyperker-
atosis,whereas no abnormalitieswere observed in the other layers
of the epidermis. Plates of the stratum corneum were separated
from each other and lifted off the surface. In some sections,
hyperkeratosis extended into the follicular infundibulum. On the
basis of the macroscopic and microscopic findings, ichthyosis
was diagnosed (Figure 2). Additionally, small multifocal haem-
orrhages were observed in the white matter of the cerebellum
(Figure 3).
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3 Discussion

Ichthyosis has been reported in calves (Molteni et al. 2006; Raoofi
et al. 2001; Azimpour et al. 2016; Testoni et al. 2006; Cornillie
et al. 2007; Cho et al. 2007; O’Rourke et al. 2017; Häfliger et al.
2022), dogs (Mauldin 2013; Mauldin and Elias 2021; Malinovská
and Čonková 2021; Guaguere et al. 2009), camelids (Taylor
2018), humans (Gutiérrez-Cerrajero et al. 2023; DiGiovanna and
Robinson-Bostom 2003) and goats (Edginton et al. 2014). A study
has reported ichthyosis in a lamb, and in this study, because of the
poor prognosis, the lamb was humanely euthanized at 3 months
of age (Câmara et al. 2017). However, the lamb in our study died
within a few hours after birth.

The main histopathological features of ichthyosis include severe
diffuse orthokeratotic hyperkeratosis with multiple follicular
keratosis, mild acanthosis, alopecia with numerous small-sized
hairless follicles, or follicles with a significantly reduced hair
diameter (Azimpour et al. 2016). In a previous report on ichthyosis
in a lamb, histopathological findings included orthokeratotic
hyperkeratosis, follicular keratosis with follicular plugging, mod-
erate irregular epidermal hyperplasia and hydropic degeneration.
Similarly, hyperkeratosis and epidermal hyperplasia were also
observed in our study.

In calves, ichthyosis has been classified into two forms based on
severity: ichthyosis fetalis and ichthyosis congenita. Ichthyosis
congenita is a milder form, primarily affecting the limbs,
abdomen and muzzle, whereas ichthyosis fetalis is a severe form
in which affected calves are stillborn or die within hours or days
after birth (Raoofi et al. 2001). Ichthyosis in lambs has not yet
been classified; however, based on the classification used in cattle,
the condition observed in our studied lamb closely resembled
ichthyosis fetalis in calves.

In humans, ichthyosis is classified as either non-syndromic
(affecting only the skin) or syndromic (affecting both the skin and
other organs) (Gutiérrez-Cerrajero et al. 2023). Non-syndromic
ichthyoses are further categorized into common ichthyoses
(ichthyosis vulgaris andX-linked recessive ichthyosis), autosomal
recessive congenital ichthyosis and keratinopathic ichthyoses
(Gutiérrez-Cerrajero et al. 2023). Common ichthyoses occurmore
frequently than other forms and tend to be milder; despite
being congenital, desquamation in these patients often develops
weeks to months after birth (Gutiérrez-Cerrajero et al. 2023;
Traupe et al. 2014). Autosomal recessive congenital ichthyosis
is divided into three major clinical phenotypes, with harlequin
ichthyosis being the most severe and occasionally fatal form
(Takeichi and Akiyama 2016). The lesions observed in our
studied lamb closely resembled those of harlequin ichthyosis
in humans. However, the classification of ichthyosis requires
ultrastructural analysis of skin samples and molecular genetic
testing.

The small multifocal haemorrhages observed in the white matter
of the cerebellum cannot be definitively attributed to ichthyosis,
as this type of haemorrhage is also known to occur in premature
foetuses (Limperopoulos et al. 2025). However, as the studied
lamb had a normal gestational age, further research is needed
to determine whether this lesion is associated with ichthyosis in
lambs.

Infectious meningitis and encephalitis can induce white matter
haemorrhage (DeBiasi andTyler 2006; Piquet and Lyons 2016; Jan
2012). However, the absence of inflammation in the histopathol-
ogy of the white matter of the cerebellum reduces the likelihood
of an infectious cause.

In Gaucher disease in lambs, both brain involvement and
ichthyosis have been documented (Karageorgos et al. 2011). In
this disease, the cerebellar white matter exhibits vacuolation,
swollen axons and eosinophilic spheroids inmultiple nerve tracts
(Karageorgos et al. 2011). Furthermore, small clusters of pale
macrophages are occasionally present in the liver’s portal areas,
andKupffer cells are frequently distendedwith fibrillarymaterial,
forming characteristic Gaucher cells (Karageorgos et al. 2011).
However, none of these histopathological findings were observed
in our study. The liver appeared normal, and the only brain
abnormality wasmultifocal haemorrhages in the cerebellar white
matter.

Traumatic brain injury can cause white matter haemorrhage
(Finnie and Blumbergs 2002). Head trauma may occur during
lambing if the ewe stands up quickly, causing the lamb to fall.
However, the lambing process was not observed in our study.
In general, determining the etiological cause of white matter
haemorrhage requires haematological and biochemical analysis,
blood gas analysis, toxicology and other diagnostic methods. In
our study, we did not follow up on the detection of the etiological
cause of white matter haemorrhage, as this finding was only
identified during histopathological examination after the lamb’s
death, and at that time, we did not have access to any samples.
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