Slov Vet Res

DOI10.26873/SVR-2208-2025
UDC 636.7:616-007.1:577.175.3
Pages: 285-8

Case Report

Empty Sella Syndrome Following Cranial
Trauma in a Dog

Key words

pituitary insufficiency;
dog;

magnetic resonance
imaging;

empty sellg;

cranial trauma

Received: 11 March 2025
Accepted: 27 June 2025

Claudia Espina, Lucila Belén Gomez, Victor Castillo*

Universidad de Buenos Aires, Facultad de Ciencias Veterinarias, Catedra de Clinica Médica de Pequefios
Animales. Avenida Chorroarin 280, CP 1427, Autonomous City of Buenos Aires, Argentina

*Corresponding author: vcastill@fvet.uba.ar

Abstract: This report describes a case of empty sella syndrome in a 6-month-old male
dog that experienced cranial trauma 4 months prior. Clinical signs included behavioural
disturbances such as aggression and growth retardation. Clinical examinations, labora-
tory tests, and magnetic resonance imaging (MRI) revealed the absence of the pituitary
gland in the sella turcica and possible pituitary insufficiency indicated by decreased
IGF-1 levels with TSH below the detection limit of the assay. The dog subsequently de-
veloped polyuria and intense polydipsia, raising suspicion of central diabetes insipidus.
Persistent aggression led the owners to opt for euthanasia. In humans, empty sella syn-
drome has been associated with hormonal alterations, although it may be asymptom-
atic. This report underscores the importance of evaluating brain structures via MRI fol-
lowing cranial trauma and paying attention to the functionality of the endocrine system.

Introduction

The sella turcica is normally fully occupied by the pituitary
gland, with the diaphragm separating the gland from the
suprasellar cistern. This diaphragm has a small aperture
through which the pituitary stalk, its portal vessels, and the
trabecular arteries pass, situated on either side of its anteri-
or face. A pathological condition, often discovered inciden-
tally during magnetic resonance imaging (MRI) is known as
empty sella syndrome (ESS). This condition arises from the
invagination of subarachnoid spaces into the sella turcica

(1).

There are two types of ESS to distinguish. The first type
arises from a pathological process, which may be tumour-
related or due to cranial trauma, leading to pituitary involu-
tion and atrophy, with cerebrospinal fluid (CSF) occupying
the space, referred to as secondary empty seller syndrome.
The second type occurs without any known prior pathologi-
cal process and is termed primary empty sella syndrome

(1).

In human medicine, both types are often found in older pa-
tients, with a prevalence of 20% in individuals undergoing
MRI for various reasons, and these patients may not neces-
sarily present clinical signs related to pituitary function (2,

3). The objective of our study was to document a case of
ESS in a dog, as this event has been infrequently reported
and studied in veterinary medicine.

Case presentation

We report the case of a 6-month-old male dog weighing 12
kg, presented by the owners due to concerns about stunted
growth. Additionally, they noted behavioural changes char-
acterized by progressive aggression toward the owners and
absence of play behaviour. The dog had been adopted at
2 months of age from an animal shelter, where the own-
ers were informed that a door fell over the animal’s head
two weeks prior and suffered a cranial trauma. At that time,
his behaviour was normal and expected for the puppy age.
Starting at 4 months old, they noticed changes in his be-
haviour (it didn't accept petting and tended to bite when
someone tried to touch or pick it up), which gradually wors-
ened to the point of aggression. The owners reported that
the dog had grown less compared to the littermates, whom
they saw about a month ago, noting that he was approxi-
mately half the size of the others.
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Figure 1: (A) The dog described at first consultation and (B) MRI images of the brain

Given the history of cranial trauma and the potential for
brain injury, an MRI was indicated. Additionally, regarding
the growth retardation, measurements of TSH, canine-
specific free T4, and IGF-1 (insulin-like growth factor) as
an estimator of GH concentration (due to the unavailability
of a commercial canine GH assay) were performed. The
hormones were measured using chemiluminescence im-
munoassay (Immulite 1000; Siemens, Germany) with kits
provided by the manufacturer.
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Results

The dog (Figure 1) showed no abnormalities during the
general clinical examination, except for his smaller height
compared to the littermates. The neurological examination
revealed bilateral miosis, a diminished threat reflex, and a
decreased response to stimulation of the VII cranial nerve.
This led to the suspicion of an intracranial injury and the




subsequent indication for an MRI. The dog was anaesthe-
tized for the study using a propofol protocol (4 mg/kg/IV)
without prior induction. The maintenance dose was 0.5
mg/kg if required during the study. The MRI was performed
weighting the region with 3-mme-thick slices with a gap of 0
in the axial, coronal, and sagittal planes.

A) Although the animal is still a puppy, the use of a muzzle
is indicated due to its aggressive behaviour. B) MRl images
of the brain in T1-weighted, cuts every 3 mm, presented
four months post head trauma. Mid-sagittal (a), transverse
(b) and coronal (c) sections. Arrows indicate the anatomi-
cal location of the pituitary gland (sella turcica) where the
pituitary is not observed and filling of the sella turcica by
cerebrospinal fluid (T-1 images)

The scan was performed using T1-, T2-, and T1-weighted
sequences with gadolinium. MRI revealed, as a key and rel-
evant finding, that the pituitary gland was not visible in the
sella turcica and was replaced by CSF, leading to a diagno-
sis of ESS (Figure 1). No other intracranial or brain mass ab-
normalities (degeneration, ischemia) were observed or de-
scribed after the application of the paramagnetic contrast
agent. It is noteworthy that the cortical subarachnoid spac-
es show adequate depth, with no evidence of increased in-
tracranial pressure.

The obtained endocrine laboratory results showed TSH
concentrations <0.030 ng/ml (0.03-0.30), canine-specif-
ic free T4: 1.91 ng/dl (0.6-2.5), and IGF-1: 15 ng/dl (100 +
25). Treatment with growth hormone at a dose of 0.1 U/
kg subcutaneously every 72 hours (HHT 4 UI®, BioSidus-
Argentine) (4, 5) was initiated, with a plan to reevaluate the
thyroid axis in 30 days, due to the TSH result.

The owners reported that the dog began experiencing
polyuria and polydipsia three weeks after the tests. This
development raised suspicion of central diabetes insipidus,
which can occur following cranial trauma (6). A complete
urinalysis was indicated as a first step. The urine density
was 1.005 in relation to polyuria-polydipsia, being the only
relevant finding. The rest of the urinalysis showed no ab-
normalities. Owners were asked to collect urine samples
for 5 consecutive days to evaluate urine specific gravity, the
results obtained for each day were between 1.001-1.006.
A water deprivation test followed by desmopressin admin-
istration was indicated to confirm the diagnosis of a defi-
ciency in antidiuretic hormone (ADH) secretion. Due to this
new situation, and the continued aggression of the dog, the
owners decided on euthanasia.

Discussion and conclusions

In human medicine, both GH deficiency and diabetes in-
sipidus have been associated with empty sella syndrome
in some patients, although this syndrome may be asymp-
tomatic (2, 7, 8). In veterinary medicine, Burgener et al (9)

described one case of hyperadrenocorticism associated
with empty sella turcica. Later, in a study conducted by
Konar et al. (10) analysing 370 MRIs in dogs they found that
the pituitary gland was small or absent in 3% of cases, rep-
resenting a total of 11 dogs, of which only one presented
an endocrine disorder corresponding to hyperfunction of
the adrenal axis. The authors noted that endocrine func-
tion tests were not conducted in most dogs, which were ex-
amined for neurological disorders, with ESS being an inci-
dental finding in MRI. Thus, Konar et al. concluded that the
entity of ESS also occurs in dogs as it does in humans, and
pituitary hormones should be evaluated in the presence of
this incidental finding, as animals are referred for consulta-
tion due to other disorders affecting the brain.

In the reported case, the dog had brought in due to growth
retardation following cranial trauma and presented pro-
gressive aggression after the traumatic event. It cannot be
confirmed nor ruled out that the behavioural changes were
caused by the empty sella turcica or by the endocrinologi-
cal alterations found; however, it could indeed be related
to the trauma suffered. Although the MRI did not reveal
brain lesions, neuronal or neurotransmitter lesions cannot
be ruled out (11). In the reported case, and given the short
time elapsed until euthanasia, behavioural studies were not
performed.

Unlike the observations made by Burgerer et al (9) and
Konar et et (10), in this case, the pituitary function was as-
sessed regarding GH secretion (indirectly via IGF-1) and
TSH due to the growth delay. The finding of the decreased
IGF-1 concentrations indicates GH secretion insufficiency,
clinically manifesting as reduced growth. While TSH was
at its detection cut-off, the normal T4L level would rule out
a failure in thyrotropin secretion. Our findings are consis-
tent with what was reported by Murtagh et al (5) in a similar
case. The later development of polydipsia and polyuria, with
a urinary density of 1.005, is indicative of ADH deficiency.
This deficiency may result from injury to the pituitary stalk,
leading to impaired delivery and secretion of ADH (6).

Due to the owner's decision, confirmatory diagnostic tests
for diabetes insipidus could not be performed, nor could
other pituitary hormones be evaluated.

Based on the observations in this case, it strongly suggests
that the growth retardation, along with marked polydipsia
and polyuria and changes in behaviour developed following
cranial injury. This aligns with previous research indicating
a link between cranial injury and the development of ESS
(5, 6).

It is suggestive that it also affected GH secretion, leading
to the observed lack of growth. Furthermore, the develop-
ment of diabetes insipidus is associated with cranial trau-
ma, regardless of its concomitance with ESS (6, 11).
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In veterinary medicine, this syndrome has been poorly doc-
umented and reported. Therefore, it is important that fol-
lowing cranial trauma, an MRI evaluation of brain structures
is conducted, with due attention to the sella turcica, as well
as appropriate consideration of clinical signs indicating
hormonal deficiencies.

Acknowledgements

Statement of Originality: The authors, certify that the
submitted material has not been published except in ab-
stract form and is not under consideration for publication
elsewhere.

Ethical Statement: No experiments were conducted on
animals.

Conflict of Interest Statement: The authors, declare that
there is no conflict of interest.

Author Contribution Statement: The authors mentioned,
declare that we qualify for authorship. We have contributed
equally to the conception and design of the work, the analy-
sis and interpretation of the data, the writing of the article,
its critical revision, and the final approval of the version.

References

1. Gonzalez-Tortosa, J. Primary empty sella syndrome: clinical, patho-
physiology, and treatment. Neurocirugia 2009; 20(2): 132-51. doi:
10.1016/S1130-1473(09)70180-0

2. Ekhzaimy AA, Mujammami M, Tharkar S, Alansary MA, Al Otaibi D.
Clinical presentation, evaluation, and case management of primary
empty sella syndrome: a retrospective analysis of 10-year single-
center patient data. BMC Endocr Disord 2020; 20(1): 142. doi: 10.1186/
$12902-020-00621-5

10.

1.

Garcia Escudero VC, Consuegra HA, Fortin DA. "Empty " Sella Turcica
as a cause of severe hyponatremia. Case presentation and literature
review. Revista Finlay 2017; 7(3): 213-8.

Behrend EN. Update on drugs used to treat endocrine diseases in small
animals. Vet Clin North Am Small Anim Pract 2006; 36(5): 1087-105,
vii. doi: 10.1016/j.cvsm.2006.05.007

Murtagh K, Arrol L, Goncalves R, Granger N, German AJ, Smith PM.
Hypothalamic-anterior pituitary hormone deficiencies following trau-
matic brain injury in dogs. Vet Rec 2015; 176(1): 20. doi: 10.1136/
vr.102626

Lujan Feliu-Pascual, A. Cranial trauma Il: treatment and prognosis.
Small Animal Veterinary Clinic 2007; 27(4): 233-9. https://ddd.uab.
cat/record/68438

Auer MK, Stieg, MR, Crispin A, Sievers C, Stalla GK, Kopczak A.
Primary empty sella syndrome and the prevalence of hormonal dys-
regulation. Dtsch Arztebl Int 2018, 115(7): 99-105. doi.org/10.3238/
arztebl.2018.0099

Masserini B, Rivolta B, Bernardi |, et al. Asymptomatic empty sella syn-
drome: a “New” hypothalamic pathology or paraphysiological variant.
Endocr Metab Immune Disord Drug Targets (ahead of print). doi: 10.21
74/0118715303314951240722093133

Burgener IA, Gerold A, Tomek A, Konar M. Empty sella syndrome, hy-
peradrenocorticism, and megaesophagus in a dachshund. J Small
Anim Pract 2007; 48(10): 584-7. doi10.1111/j.1748-5827.2007.00323 .x

Konar M, Burgener IA, Lang J. Magnetic resonance imaging features
of empty sella in dogs. Vet Radiol Ultrasound 2008; 49(4): 339-42. doi:
10.1111/j.1740-8261.2008.00376.x

Wart M, Edwards TH, Rizzo JA, Peitz GW, Pigott A, Levine JM, Jeffery
ND. Traumatic brain injury in companion animals: pathophysiology and
treatment. Top Companion Anim Med 2024; 63: 100927. doi: 10.1016/j.
tcam.2024.100927

Sindrom praznega turskega sedla po poskodbi lobanje pri psu

C. Espina, L. Belén Gomez, V. Castillo

Izvle€ek: Porocilo opisuje primer sindroma praznega turskega sedla pri 6-mesecnem psu, ki je 4 mesece prej utrpel
poskodbo lobanje. Klinicni znaki so vkljucevali vedenjske motnje, kot sta agresivnost in upocasnjena rast. Klinicni pregle-
di, laboratorijske preiskave in magnetna resonanca (MR) so pokazali odsotnost hipofize v turskem sedlu in mozno insu-
ficienco hipofize, na kar je kazalo zmanjsanje ravni IGF-1 s TSH pod mejo zaznavnosti testa. Pes je nato razvil poliurijo
in intenzivno polidipsijo, kar je vzbudilo sum na centralni diabetes insipidus. Zaradi trajajoCe agresivnosti so se lastniki
odlocili za evtanazijo. Pri ljudeh je sindroma praznega turskega sedla povezan s hormonskimi spremembami, Ceprav
lahko poteka brez simptomov. Porocilo poudarja pomembnost ocenjevanja mozganskih struktur z MR po poskodbi lo-
banje in pozornosti, ki jo je treba posvetiti delovanju endokrinega sistema.

Kljuéne besede: hipofizna insuficienca; pes; magnetna resonanca; prazno tursko sedlo; poskodba lobanje
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