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Introduction
In a number of countries, sudden infant death 

syndrome (SIDS) occupies a leading position in the 
structure of child mortality. The prevalence of SIDS in the 
world is 0.2-1.5 cases per 1000 children. Sudden death 
in children (without sudden cardiac death syndrome) 
accounts for 5-10% of all child deaths, which is about 
1.3-4.0 per 100,000 population [1]. Thus, the average 
mortality rate from SIDS per 1000 births is: in Japan - 
0.25, the Netherlands - 0.3, Russia - 0.4, Great Britain 
- 2.3, Germany - 1.6, Austria - 1.0, Italy - 0.5, the USA - 
2.8, in Russia - 0.43 per 1000 children [2]. In Kazakhstan, 
the infant mortality rate in 2021 was 8.41, but the data 
on deaths of children from SIDS were not allocated to 
a separate category [3].Thymic-lymphatic status (Latin: 
Status Thymico-Lymphancus) is a condition of the body 
characterized by pathological hyperplasia of the thymus 
gland or in combination with generalized hyperplasia 
of the entire lymphoid tissue, including lymph nodes, 
palatine tonsils, spleen, as well as atrophic changes in 
the adrenal glands, causing sudden death from influences 
whose strength is inadequate to a fatal outcome [4]. 
Thymic-lymphatic status was the background of the 
underlying disease, contributing to the development 
of sudden death syndrome [5,6]. Timely verification of 
this condition is an urgent issue of medical practice, and 
therefore the presented case of sudden death of a child as 
a result of thymico-lymphatic dysgenesis is of particular 
interest to the medical community.

Case presentation
The sudden death of a two-year-old child was 

recorded in a private kindergarten. Upon examination 
of the incident, no signs of violent death were found. 
During the examination of the child's corpse by a forensic 
medical expert, only small-point hemorrhages of dark red 
color were found on the mucous membrane of the upper 
eyelid of the right eye, bodily injuries (bruises, abrasions, 
wounds) were not found.

An external examination of the corpse during the 
forensic medical examination confirmed the complete 
absence of traces of any injections, rashes, swellings, 
scabs, ulceration, congenital or acquired anatomical 
defects or individual characteristics on the child's body. 
All bones of the child's skeleton are intact, without 
pathological mobility and deformation.

An internal forensic examination of the corpse 
confirmed the absence of damage to the bones of the cranial 
vault and congenital pathologies: all brain structures are 
pathology-free and age-appropriate. Autopsy of internal 
organs revealed thymomegaly (dimensions 11.8 x 6.9 x 
5.6 cm, weight 41 grams) and splenomegaly (dimensions 
12.0 x 7.2x3.8 cm, weight 54.5grams), other organs 
without features, macroscopically no pathology was 
found.

Materials from the brain, heart, liver, kidneys, lungs, 
spleen, adrenal glands, thymus and pancreas were seized 
for laboratory studies. The fixation of the material was 
carried out in a 100% formalin solution, alcohol wiring 
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was used, followed by the manufacture of paraffin blocks with 
staining of the obtained micropreparations with hematoxylin-
eosin and the conclusion of micropreparations in a Bio Mount 
HM medium. Microscopic studies were performed using a Leica 
DM500 microscope with a magnification of 100x.

Microscopy of the thymus shows large lobules, the stroma 
between the lobules is wide and loose, there is no separation 
of layers, the ratio of layers is 3:1 with a sharp predominance 
of the cortical layer over the cerebral one, the Hassall's bodies 
are small, small, with pronounced dystrophic changes, arranged 
randomly with varying degrees of calcification (Figure 1). These 
signs made it possible to diagnose hyperplasia of the cortical 
layer of the thymus with pronounced dystrophic changes in the 
Hassall's bodies.

Figure 1 - Thymus: pronounced dystrophic changes in Hassall's 
bodies

Figure 2 - Adrenal gland: accessory lobule

Figure 3 - Adrenal gland: adrenal medulla hypoplasia

A forensic histological examination of the adrenal glands 
revealed: the boundary between the cortical and cerebral 
substance is weakly expressed, the cerebral layer is sharply 
reduced, additional lobules are noted in the cortical layer (Figure 
2), almost all cells are filled with vacuoles, the vessels are thin, 
full-blooded. The obtained microscopic data allowed us to 
verify: nodular hyperplasia of the adrenal cortex (the presence 
of additional adrenal lobules) and hypoplasia of the adrenal 
medulla (Figure 3), as well as large-focal adrenal delipidization 
and plethora of adrenal vessels.

The analysis of the microscopic picture of the spleen 
revealed a sharp hyperplasia of the red pulp, a mass of small and 
large lymphoid follicles without formed enzymatic centers with 
a large number of lymphoid cells and thin vessels, weak blood 
filling, which indicates hyperplasia of the red pulp of the spleen 
and its weak blood filling, reduction of lymphoid follicles of the 
spleen.

Microscopy of the brain revealed a significant expansion 
of the perivascular and pericellular spaces due to edema. The 
neurocytes are swollen, with clear and pale nuclei. The soft 
meninges are loose, with pronounced edema. The vessels are 
thin, full-blooded. The revealed morphological changes are 
signs of pronounced edema and fullness of the brain and soft 
meninges, as well as focal vasculitis in the soft meninges.

In the heart: cardiomyocytes of normal size, granular, with 
clear nuclei, there are areas of cardiomyocyte discomplexation, 
edematous stroma, thin intramural vessels, weak blood filling 
and sometimes spasmodic. The revealed structural changes 
indicate granular dystrophy and focal discomplexation of 
cardiomyocytes with stroma edema, as well as anemia and focal 
spasm of intramural vessels.

In the lungs: the pleura is loose, full-blooded, the 
interalveolar septa are thin and full-blooded, in places with 
diffuse lymphoid infiltration, the septa in some areas are torn 
apart, forming small voids. The lumen of the alveoli in many 
areas is filled with edematous fluid. The bronchi are scalloped 
in shape, the epithelium is desquamated into the lumen. The 
vessels are thin, full-blooded, and lymphoid infiltration is noted 
around some vessels. The detected pathomorphological changes 
indicate focal interstitial pneumonia, acute focal emphysema 
and focal protein edema of the lungs, focal bronchospasm and 
pulmonary vascular fullness.

In the liver: the capsule is thin, the beam-radial structure of 
the lobules is preserved. Hepatocytes with granular cytoplasm, 
nuclei are clearly visible in all cells. The inter-girder spaces are 
moderately expanded, due to edema. The portal tracts are thin. 
The vessels are thin, full-blooded. All this confirms the presence 
of granular liver dystrophy with fullness of its vessels.

In the kidneys: the capsule is loose and full-blooded, the 
glomeruli are rounded, full-blooded. The epithelium of the 
tubules is high and cloudy, with vacuolated cytoplasm, the nuclei 
are clearly visible. The stroma is loose, the vessels are thin and 
full-blooded. Vacuole dystrophy of the kidneys and fullness of 
the renal vessels have been identified. Morphological changes in 
the studied organs are characteristic of "acute death".

Based on the external and internal examination of the 
child's corpse and the morphological data obtained, a forensic 
medical diagnosis was made:

1. Thymic-lymphatic dysgenesis R94.7 (macroscopically: 
thymomegaly, splenomegaly, adrenal hypoplasia. 
microscopically: nodular hyperplasia of the adrenal cortex 
(the presence of additional adrenal lobules), hypoplasia of the 
adrenal medulla, large-focal delipidization of the adrenal glands; 
hyperplasia of the cortical layer of the thymus, pronounced 
dystrophic changes in the Hassall bodies; hyperplasia of the red 
pulp of the spleen).

2. Acute adrenal insufficiency.
3. Acute focal interstitial pneumonia.
During the examination of the child's corpse, morphological 

signs of acute focal interstitial pneumonia were found, which are 
causally related to the onset of death.
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Discussion
All cases of sudden death of children without signs of violent 

death are usually a matter of concern for forensic medical experts 
[7-9]. According to R. W. Byard, all autopsies of SVSD should 
undergo a structured examination aimed at identifying the main 
causes of sudden death [10]. The mechanisms leading to sudden 
and unexpected death seem complex and multifactorial and 
require the coordination of several overlapping factors in order 
for death to occur [11, 12]. In this case, a thorough full autopsy 
was performed in accordance with the Rules of organization and 
production of forensic medical examination in the Republic of 
Kazakhstan, due to the lack of other macroscopic, histological 
and toxicological data, the authors assumed that the cause of 
death of the child was thymic-lymphatic dysgenesis complicated 
by acute adrenal insufficiency. Autopsy showed that the thymus 
was enlarged, of a soft elastic consistency, pinkish-gray in color 
with a slightly pronounced lobulation, weighing 41.0 grams and 
measuring 11.8 x 6.9 x 5.6 cm.  Usually, the mass of the thymus 
at birth is 12-15 grams, during puberty - 30-40 grams, at the 
age of 60 – 10-15 grams [13]. Histologically, no changes, signs 
of thymoma or other diseases of the thymus were found in the 
thymus. Consequently, an increase in the mass and size of the 
histologically preserved thymus determines the true hyperplasia 
of the thymus [4, 8, 14]. 

Such data prompted the authors to discuss the theory of 
the so-called "thymic death", expressed at the end of the XIX 
century by a number of authors who testified that hyperplastic 
thymus can lead to tracheal obstruction and sudden death of 
infants and described "thymus death" as a systemic disease 
accompanied by an increase in all lymphoid tissues, which can 
lead to sudden death from heart disease-vascular collapse [15]. 
The theory of "thymicus-lymphaticus status", confirmed by more 
than 800 publications, has dominated for 30 years in cases of 
sudden infant death [12]. Later, a theory was developed (1942, 
Pende) of "constitutional hyperthymic syndrome" or "Pende 
syndrome", a condition characterized by an increase in the 
volume and activity of the thymus from birth, macrosomia and 
poor development of the genitals during puberty [16]. However, 
some scientists have insisted that since the thymus is affected 
within a few days after the disease, it reaches large sizes only if 
the patient dies suddenly [1, 17]. 

In 1931, The Lancet magazine published an editorial 
entitled "The End of the status of Lymphaticus", supporting 
Greenwood's theory, as a result of which the status of "thymic-
lymphatic" was included in the list of "historical medical 
errors" in 2000 [15]. According to the opinion of N. Rackham, 
the corpses studied earlier to determine the "normal" size of 
the thymus belonged to poor people who usually died from 
severe chronic diseases (e.g. tuberculosis, infectious diseases) 
or malnutrition that cause stress-related thymus involution: 
therefore, they simply underestimated the size and weight of 
the "normal" thymus gland. Consequently, in infants and young 
people who died suddenly, it was mistakenly believed that they 
had an enlarged thymus gland [18]. However, later the theory 
of "thymic death" was revived due to a number of studies: a 
link was found between mortality associated with cardiovascular 
diseases and higher thymus weight [19, 20] and patients with 
atrioventricular node tumors, Langerhans islet hyperplasia, 
multicystic ovaries, adrenal heterotopia, right kidney clear 
cell adenomatosis and hyperplasia were described thymus, 
which indicates a unique genetic defect [21]. In 2017, Zou et 
al. autopsies of adult corpses from 1984 to 2014 were analyzed 
and found that thymus hyperplasia significantly increases the 

risk of sudden unexpected death in young people, both men and 
women, mainly from cardiovascular diseases [22].

Researchers have proved that the thymus is a link 
between the immune and endocrine systems, however, its full 
physiological role is still not fully understood [23]. An analysis 
of the literature has shown that massive thymus hyperplasia, a 
rare variant of true thymus hyperplasia, is extremely rare during 
the first two decades of life and can clinically cause compression 
of the mediastinum or acute and recurrent pulmonary infection 
[24]. Thymus hyperplasia in adults has been widely studied for a 
fairly long period, namely, the diagnosis of thymus hyperplasia 
is based on microscopic signs [19].

According to previous studies, in the period from 1975 
to 2020, only 10 cases of this pathology were registered in 
children aged < 1 year of life, while the prevalence of males 
among them (70%) was noted, nine out of ten children had initial 
symptoms or signs associated with the respiratory system, and 
Respiratory distress was observed in six patients, and surgical 
thymectomy was successfully performed in all patients without 
any postoperative complications [9, 24]. However, when 
detecting thymus hyperplasia, it is necessary to remember about 
the possibility of a secondary process against the background 
of various diseases, as well as neoplasms [10, 14]. According 
to some studies, persons with thymic-lymphatic dysgenesis 
are characterized by biological instability, as a result of which 
sudden death may occur from the effects of some, even minor, 
factors [25]. The presented case allowed the authors to prepare 
the basis for increased attention to the thymus in subsequent 
cases of sudden death. Whether there is a link between sudden 
death and thymus hypertrophy, and if so, how, is a matter for 
further investigation.
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