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Patomorphology of lymphatic nodes in neonatal sepsis 
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Abstract: The aim of this work was to study the morphological and 

morphometric features of the lymph nodes of children who died in neonatal period 

from sepsis. 

The research material was the results of pediatric autopsy specimens. Lymph 

nodes of different localization were studied by general morphological, histochemical 

and morphometric methods. 
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Introduction. As a result of a complex study, it was found that during the 

neonatal sepsis, the patients have intrauterine acquired and secondary 

immunodeficiencies. It was revealed that in intrauterine acquired immunodeficiency, 

the main morphological and functional zones of the peripheral organs of 

immunogenesis are shown to be immature and hypoplastic due to underpopulation of 

lymphocytes. In secondary immunodeficiencies the lymph nodes underwent changes 

according to the disruption of the cellular or humoral immune system in the form of 

devastation of the corresponding structural and functional zones, replacing them with 

reticular and connective tissue, as well as proceeding with lack of activation of 

lymphocytes and light reproduction centers. 

Conclusions: In intrauterine sepsis, there was the lag in the formation of main 

morphologic - functional zones of the lymph nodes; in postnatal sepsis, on the 

background of the secondary immunodeficiency, it was noted to be the devastation of 

the corresponding structural and functional zones of the lymph nodes, according to 

the damage of the cellular or humoral immunity. 

  

 The relevance of the problem. Sepsis is the acyclic disease, on bases of which 

lies the non-adequate system inflammatory response of the immune compromised body 

to the bacterial component, usually conditionally pathogenic infection, leading to the 

generalized damage of the vascular endothelium, persistent microcirculation disorders, 

hemostasis disorders with compulsory compensated or decompensated DIC syndrome 

and further proceeding with multiple organ failure. The sepsis is an extremely difficult 

problem which neonatologists face due to its maximum frequency in neonatal period, 

which is because of: the insufficiency of non-specific barrier mechanisms of both the 

mucous membranes and immune system at time of birth and due to the low reserve 

capacities during the formation of the biocenosis, which causes the system imbalance, 
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the lack of control over the release of cytokines and other mediators, since the act of 

birth itself leads to hypercytokinemia. The physiological features of the immune status 

of newborns, regarded as a temporary biologically feasible immunodeficiency state 

associated with the period of intrauterine life, labor stress and a transition period from 

the conditions of intrauterine development to the nonuterine one. 

The main point of the septic process is considered to be the inability of the 

body to destroy microbes, associated primarily with the immunodeficiency state 

(IDS). The latter may be seen as a background component, i.e. available in the body 

before the onset of the infectious process, and also as a natural occurrence of it as a 

result of action of pathogens and their toxins, and the therapy. It has already been 

mentioned that sepsis is almost always occurs in children with some background 

illness states, which, as a rule, is accompanied by an IDS. The Systemic 

inflammatory response syndrome (SIRS) of any genesis is caused by the combination 

of secondary IDS. Hereditary and acquired (as a result of intrauterine viral infections 

such as herpes, cytomegalovirus, etc.) immunodeficiencies are all considered to be 

the factors of high risk for sepsis occurrence. At the same time the immunity 

suppression and specific immunological tolerance with an excessive number of 

microbes in the blood can occur – or a critical mass formation. 

In an immunodeficiency states, the characteristic changes primarily occur in 

the organs of the lymphoid system, such as in central (thymus, bone marrow) and 

peripheral (spleen, lymph nodes) tissues. According to the published data 

morphologically all deviations in the structure of the thymus and peripheral organs of 

immunogenesis, which go beyond changes during accidental transformation (AT) and 

age-related involution processes are the indicators of immunodeficiency [3,7,10]. At 

the same time, in the available literature there is no data on typical morphological 

http://www.journalofresearch.org/
mailto:info@journalofresearch.org
http://sjifactor.com/passport.php?id=19885
http://impactfactorsearch.org/wp-content/uploads/2019/08/journal-of-research-in-life-science.jpg


Journal of research in health science 

Volume 7-8 issue. 4 2020, pp. 47-60 

ISSN 2523-1251 (Online) ISSN 2523-1243 (Print)  

JOURNAL DOI 10.37057/2523-1251 

www.journalofresearch.org 

info@journalofresearch.org 
SJIF 2020: 6.224 

IFS 2020 4.085 

 

Israel, Yashresh                                                                50 

rearrangements developing in the lymph nodes in immunodeficiency states, 

especially in prenatal immunodeficiency condition. 

The aim of this study was to identify the features of morphological and 

morphometric changes in the lymph nodes in neonatal sepsis on the background of 

newborn immunodeficiency which is acquired in utero and postnatal periods and who 

died from neonatal sepsis. 

Material and research methods. The objects of our research were 

paratracheal and mesenteric lymph nodes taken during the autopsy of 42 neonatal 

child who died in the neonatal period from sepsis and who were postmortem 

diagnosed with intrauterine and postnatal immunodeficiencies according to 

morphological studies of the thymus. From children autopsy the cases with neonatal 

sepsis series were picked up by clinical laboratory parameters and by morphological 

studies of thymus. It is know that sepsis is clinically manifest with the next man 

signs: the body temperature more than 38
0
C or less than 36

0
C; the heart bear rate 

more than 90 beats in 1 minute for adults, the breath rate more than 20 per minute for 

adults; leukocytosis existence more than 12000 in 1 mcl or appearance of more than 

10% of non mature forms of it.  

From 42 cases 18 of them receives the diagnosis of neonatal sepsis and at the other 

cases the late neonatal sepsis were identified. In the early neonatal sepsis the lymph 

nodes such as paratracheal and mesenterial were slightly enlarged. But their sizes 

were equal in measure with the soft consistency. In cases of early neonatal sepsis 

during the thymus investigation it was diagnosed that 7 cases had intrauterine 

acquired pathology, in 3 cases had primary pathology and in 8 cases it were the 

immune system disruption at the perinatal period. In late neonatal sepsis the 

histological structure investigation of a thymus showed that in 17 cases there were 
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accidental transformation of tissue at different levels and in some cases it were up to 

the 4
th

 level with acquired thymus atrophy seen. For the histological investigation the 

paratracheal and mesenterial lymph nodes were worked up by common known 

methods. Parts of the lymph nodes were fixed at 10% neutral formalin for 72 hour 

period of time. After the wash in a flowing water the dehydration in alcohols of 

increasing concentration and chloroform was carried out and poured into paraffin. 

Histological sections were made on a sledge microtome 5-7 microns thick were 

stained with hematoxylin eosin, RNA and DNA. A morphometric study of the lymph 

nodes was carried out using an eyepiece-micrometer with a measurement of the 

thickness of the structural elements, and the mean values, arithmetic and mean square 

errors of the indicators were calculated. 

For histological examination, the lymph nodes were processed according to the 

standard methods. Histological sections were stained with hematoxylin eosin and 

colored to divide the RNA and DNA. During the morphometry: the diameter of the 

lymph node, the width of the cortex (B-zone), the paracortical T-dependent zone and 

the medullary layer, were studied and their ratio or the coefficient of the paracortical 

zone/cortex and cortex/medullary layer was calculated. For a comparative study of 

the morphometric parameters of the lymph nodes during immunodeficiencies as a 

control group and as a normal reference it were taken the lymph nodes of children 

who died from respiratory distress syndrome. The obtained digital data were 

processed by the method of variation statistics with the calculation of Fisher-

Student's criteria, the significant differences were considered to be reliable satisfying 

p <0.05. 

Research results and discussion. The results of the investigation showed that 

intrauterine acquired immunodeficiency in neonatal sepsis was established in 
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newborns who died in neonatal period from sepsis on the basis of morphological 

changes in the form of hypoplasia, dysplasia and metaplasia of the main cellular 

elements of the thymus. In these cases, a variety of hypoplastic, dysplastic and 

degenerative changes were revealed in the lymph nodes, which were morphological 

manifestations of an immunodeficiency state itself. In some cases, the lymph nodes 

were behind the normal development route or immature, represented by dilated 

sinuses filled with edematous fluid without lymphocytes (Fig.1), the cortex of it was 

represented by small accumulations of lymphoid cells in the perivenular zone, but 

without the formation of lymphoid follicles. In other cases, the orientation of the 

layers of the lymph nodes were disturbed, the sinuses captured almost the entire 

tissue of the node, between which single lymphocytes were contained in the pulp 

cords, forming follicle-like foci surrounded by reticular cells. 

In congenital hypoplasia of the reticulo-epithelium of thymus the lymphatic 

nodes had  complete exhaustion. The medullary layer occupied a significant part of 

the node, the sinuses were widened and empty, the pulp cords were unevenly 

thickened due to histiocytosis and reticulosis. The cortex and paracortical zone were 

absent, instead of them there were a narrow layer consisting of reticular cells and a 

small number of lymphocytes (Fig. 2). In some cases, it was noted that the atrophy of 

the lymph node reaches to deep exhaustion, when the pulp cords of the medullary 

layer sinuses thicken due to histiocytosis and sclerosis (Fig. 3); the vascular walls and 

perivascular zones were shown also being sclerotic. 

Results of the morphometric study showed that in control group, the diameter 

of lymph node averaged 2058 ±154 microns that decreased with neonatal sepsis on 

the background of intrauterine damage of the lymphoid organs and reached 1284 

±118 microns. Normally, if the width of the cortical layer of the lymph node is 598 

±47mkm, then during the neonatal sepsis amid the intrauterine immunodeficiency it 
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is significantly reduced (287 ±31 microns). The paracortical zone is also smaller 

compared to the normal range (314 ±38 microns). It was noted the increase in the 

coefficient of paracortical zone / cortex (1.09 ±0.04) compared to the normal ranges 

(0.73 ±0.09) (table). 

In late neonatal period sepsis the influence of various pathogens, both viral and 

bacterial infections were seen on the background of the secondary failure of the 

immune system, diseases associated with eating disorders, metabolism and prolonged 

use of hormones and cytostatic drugs. Pathomorphologically secondary 

immunodeficiencies manifested with IV - V phases of the accidental transformation 

acquired by atrophy of the thymus. In the peripheral organs of immunogenesis there 

were revealed the devastation of the structurally functional zones, their replacement 

with reticular and connective tissue, as well as the lack of activation of lymphocytes 

and light centers of reproduction. 

In neonatal sepsis, on the background of secondary immunodeficiencies with 

insufficient cellular immunity, it was noted the hypoplasia of T-dependent zones in 

the peripheral organs. In the lymph nodes, the paracortical zone was not determined, 

and the cortex is represented by hyperplastic lymphoid follicles with a wide 

reproduction center, consisting of hypertrophied reticular cells and lymphoblasts 

(Fig. 4). Around the lymphoid follicles, the lymphocytes form a loose shaft. 

Medullary sinuses and pulp cords are filled with plasma cells. Immunodeficiencies 

with hypoplasia of the B-dependent zones were also accompanied by characteristic 

morphological changes in the lymph nodes: the cortical layer was wide due to the 

paracortical zone, which occupies a large area and was represented by hyperplastic 

vessels, around which the reticular cells and lymphocytes penetrate the cortex and the 

medullary layer. The cortex was atrophied, represented by the remnants of lymphoid 
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follicles, consisting mainly of reticular cells and lymphoblasts. In the pulp cords and 

sinuses, the lymphocytes also were dominating over the plasma cells. 

Table 1.  

Morphometric indicators of lymph nodes in neonatal sepsis with the 

development of immunodeficiencies, in microns. 

  

Indicators 

  

The control 

Intrauterine 

immunodeficien

cy 

Postnatal Immunodeficiency 

cellular humoral 

Lymph node 

diameter 

2058 ±154 1284 ±118 1751 ±133 1693 ±128 

Cortex width 598 ±47 287 ±31 * 711 ±64 87 ±16 ** 

Width of the 

paracortical zone  

434 ±38 314 ±27 * 93 ±19 457 ±46 ** 

The width of the 

medullary layer  

1026 ±87 683 ±53 * 947 ±77 1,149 ±91 ** 

Paracortical  

zone /cortex 

coefficient  

  

0.73 ±0.09 

  

1.09 ±0.04 * 

  

0.13 ±0.02 

  

5.25 ±1.05 ** 

Coefficient 

cortex / medulla 

  

0.58 ±0.05 

  

0.42 ±0.02 * 

  

0.75 ±0.08 

  

0.40 ±0.07 

* - P = 0.01 - significance of differences compared with the control group, 

** - P = 0.001 - significance of differences compared with the previous group. 

  

Morphometric studies of the lymph nodes showed a slight decrease in its 

diameter in both types of immunological instability. In case of insufficiency of 

cellular immunity, the paracortical zone (93 ±19 μm) is significantly reduced with the 
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expansion of the cortex (711 ±64 μm) (table). Medullary zone was also wide enough 

(947 ±77mkm). In case of insufficiency of the humoral immunity link, the cortex was 

almost not determined, lymphoid follicles were very small, consisted of the remnants 

of reticular cells and lymphocytes, with its width 37 ±7 μm. Marked expansion of the 

paracortical zone (457 ±44 μm). The medullary layer (1149 ±91 μm) was also 

expanded due to the thickening of the pulp cords and the expansion of the lumen of 

sinuses. In this case, the paracortical zone / cortex coefficient was significantly 

increased (5.25 ±1.05) - 7 times more than the normative ranges. 

  Thus, morphometric changes in the lymph nodes depending on the damage to 

individual morpho- functional zones showed that each of the forms of 

immunodeficiency has reliable histometric data, which evidenced of hypoplasia of a 

particular zone of peripheral lymphoid organs. 

In conclusion, it can be noted that in neonatal sepsis, on the background of 

intrauterine acquired immunodeficiency, the main morphological and functional 

zones of the peripheral organs of immunogenesis are found to be immature and 

hypoplastic due to the underpopulation of lymphocytes. Our data are consistent with 

the indications of some authors [2] that, in newborns there is immunological 

insolvency and they die in the neonatal period from sepsis caused by opportunistic 

flora. In neonatal sepsis, on the background of secondary immunodeficiencies in the 

lymph nodes, changes occur depending on damage to the cellular or humoral 

immunity in the form of devastation of the corresponding structural and functional 

zones, their replacement by reticular and connective tissue, as well as the absence of 

activation of lymphocytes and light reproduction centers. 

Conclusions: 

1. In newborns with neonatal sepsis, secondary immunodeficiencies appear in 

two forms: acquired in utero and acquired in the early postnatal period. 
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2. In neonatal sepsis on the background of intrauterine acquired 

immunodeficiency, the main morphological and functional zones of the peripheral 

organs of immunogenesis, including lymph nodes, are revealed to be immature, 

hypoplastic due to the underpopulation of lymphocytes. 

3. In neonatal sepsis on the background of the secondary immunodeficiency 

which is acquired in early postnatal period there are changes in the lymph nodes 

depending on the damage to cellular or humoral immunity in a corresponding 

devastation of structural-functional zones, and its substitution into the reticular 

connective tissue, and the lack of activation of lymphocytes and bright centers of 

reproduction. 

  

http://www.journalofresearch.org/
mailto:info@journalofresearch.org
http://sjifactor.com/passport.php?id=19885
http://impactfactorsearch.org/wp-content/uploads/2019/08/journal-of-research-in-life-science.jpg


Journal of research in health science 

Volume 7-8 issue. 4 2020, pp. 47-60 

ISSN 2523-1251 (Online) ISSN 2523-1243 (Print)  

JOURNAL DOI 10.37057/2523-1251 

www.journalofresearch.org 

info@journalofresearch.org 
SJIF 2020: 6.224 

IFS 2020 4.085 

 

Israel, Yashresh                                                                57 

 

References: 

1 Akhmedov M.D. et al., Variants and clinical evaluation of secondary immunodeficiencies in 

intestinal infections // Tomsk State University Journal. General practitioner. - 1999.-№ 2. P. 

23-24. 

2 Ivanovskaya T.E. The immune system and its relationship with the nature of the infectious 

process // Arch. pathology .- 1998.- No. 7.- P. 3-12. 

3 Ivanovskaya T.E., Katasonova L.P. The Thymus structure, immune status and pathological 

process // Arch. pathology.-1986.- No. 1.- P. 3-7. 

4 Kamilova A.T. et al., Correction of intestinal dysbiosis in children with small intestine 

enzymopathies // Honey. Journal of Uzbekistan. - 2002.- No. 2-3. -P. 44-45. 

5 Mokretsova E.B. et al.. Characterization process of epithelium proliferation of colon mucous 

membrane in the acute period of salmonellosis. // Arch.pathology. - 2001.- T.63. P. 15-18. 

6 Plaksina A. G. Pathochemical features of the critical state in children of the first year of life with 

purulent-inflammatory diseases Text: author thesis: 14.03.03, 03.01.04 / A. G. Plaksina. 

Omsk, 2010.222 p.  

7 Sepsis at the beginning of the XXI century. Classification, clinical diagnostic concept and 

treatment. Pathologic anatomical diagnosis. Text .: practical guide / Ed. V.S. Saveliev , B.R. 

Gelfand. - M .: Litterra, 2006 .-- 176 p.  

8 Khlystova Z.S. et al. Sequence of embedding lymphatic organs in human fetal immune system 

and its importance in perinatal pathology .// Arch.of patology 2002.-- number 2.- P. 16-19. 

9 Shabalov N.P. Sepsis of the newborn. / N.P. Shabalov, D.O. Ivanov // Neonatology. 2006. - T. 

2.P. 7 - 43.    

10 Yatsyk G.V. Sepsis of the newborn. Modern problems of diagnosis and treatment Text. / 

G.V. Yatsyk, E.P. Bombardirova // Practice of a pediatrician. 2009 February . P. 6-9.    

1 1 . Czaja AS Readmission and late mortality after pediatric severe sepsis Text. / AS Czaja, JJ 

Zimmerman, L . B. Nathens // Pediatrics. 2009. - Vol. 123 (3) .- P. 849-857. 

12 . Muller S. et al., Intestinal intraepithelial lymphocytes exert potent protective cytotoxic activity 

during an acute virus infection.//J. Immmunol. 2000. Feb / 15; 164 (4): 1986-94. 

  

http://www.journalofresearch.org/
mailto:info@journalofresearch.org
http://sjifactor.com/passport.php?id=19885
http://impactfactorsearch.org/wp-content/uploads/2019/08/journal-of-research-in-life-science.jpg


Journal of research in health science 

Volume 7-8 issue. 4 2020, pp. 47-60 

ISSN 2523-1251 (Online) ISSN 2523-1243 (Print)  

JOURNAL DOI 10.37057/2523-1251 

www.journalofresearch.org 

info@journalofresearch.org 
SJIF 2020: 6.224 

IFS 2020 4.085 

 

Israel, Yashresh                                                                58 

  

  

  

  

 

 

Fig. 1. Lymph node with early neonatal 

sepsis on the background of 

intrauterine acquired 

immunodeficiency. Hypoplasia of the 

cortical layer, expansion of the 

medullary sinuses. Coloration with: 

hematoxylin and eosin. X: c.10. v.20 

Fig. 2. The lymph node view in neonatal 

sepsis on the background of congenital thymus 

reticuloepithelial hypoplasia. The cortex and 

paracortical zones are absent, the pulp cords 

are sclerotic with single lymphocytes. 

Coloration with: hematoxylin and eosin. X: c. 

10. v.20. 
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Fig. 3. Late neonatal sepsis with 

deep depletion of the lymph 

node with histiocytosis and 

sclerosis of the medullary and 

cortical layers in congenital 

thymic hypoplasia. Coloration 

with: hematoxylin and eosin. X: 

c. 10. vol.20. 

Fig. 4. Late neonatal sepsis, the lymph node in 

secondary view in secondary 

immunodeficiency, deficient in cellular 

immunity. Hypertrophy of the lymphoid 

follicle with a wide bright center. Coloration 

with: hematoxylin and eosin. X: c. 10. vol.20. 

  

Fig. 5. Violation of the histotopography 

of the lymph node due to edema, 

Figure 6. Proliferation of macrophages 

and histiocytes in the germinal center. 
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loosening and septic inflammation. 

Coloration with: hematoxylin and 

eosin. X: c. 10. vol.10. 

Coloration with: hematoxylin and 

eosin. X: c. 10. vol.40. 

  

Fig.7. Sclerosis of trabeculae and 

histiocytic sinus lymphadenitis. 

Coloration with: hematoxylin and 

eosin. X: c. 10. vol.20. 

Figure 8. The subcapsular sinus is filled 

with histiocytes, macrophages and 

lymphocytes. Coloration with: 

hematoxylin and eosin. X: c. 10. vol.40. 
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