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Opportunistic Deep Fungus

Infections in Children
A Histopathological Study*

Behget Tinaztepe, M. D.** | Keriman Tinaztepe, M.D.***

M ycotic diseases may pathologically be divided into superficial and
deep fungus infections. In the superficial type, the skin, oral cavity
and vagina are affected. Deep fungus infections are more dangerous
than superficial types and invasion occurs beyond those areas.

Deep fungus infection may be seen as a primary infection (infec-
tion occurring in healthy individuals)! but it is frequently a secondary
(opportunistic) condition in which the fungus becomes a pathogen
due to a reduced host resistance.?3

The purpose of this histopathological study is to evaluate the
incidence, types of fungi, organ involvement, various predisposing
diseases and conditions in children with opportunistic deep fungus
infections seen at the histopathology laboratory of Hacettepe Child-
ren’s Hospital, between June, 1964 and September, 1970.

Materials and Methods

The material was selected from 800 personally-studied cases
autopsied between June, 1964 and September, 1970. For various reasons
the material was not consecutive. A total of 25 cases of deep fungus
infection were detected. In addition, 2 more cases were included of which
diagnoses were made during life. The patients died within 2 months
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of diagnosis but permission for autopsy could not be obtained. Cases
were recorded for study when a fungus could be seen or was suspected

to be present in the deep-seated tissue sections stained with hematoxy-
lin and eosin (H &E). All histopathological material was fixed in 10 9,
formalin solution and embedded in paraffin. -

In addition to routine H&E staining for the demonstration of
fungi in sections, special stainings with periodic Acid-Schiff reaction
(PAS), Gridley’s Stain for fungi, Gomori’s Methenamine-Silver Nitrate
technique (Groccott’s application to fungi), and toluidin blue meta-
chromasia were carried out when necessary. The fungi were identified
by their morphological characteristics in tissue sections. The criteria
for histopathological diagnosis of fungi have been well-documented
in the tcxt-books of mycology® and pathology™® and will not be
repeated here.

Following a pertinent diagnosis of fungus infection, clinical and
pathological findings were detected from patient’s charts and autopsy
protocols. The patients’ age, sex, type of fungus, site of involvement;
predisposing diseases and conditions were studied and pertinent fir-
dings are summarized in Table I.

Observations :

A total of 27 cases were found. The incidence in autopsied cases
was 3.2 9, 5 types of fungus infections being detected. There were
18 cases of candidia, 4 cases of Aspergillus, 3 cases of mucor and one
of each cryptococcus and penicillium. infections. Observations on
specific types of infections are recorded here ,and the salient features
of all of them are discussed below.

Aspergillus Infections : Four of the 27 fungus infections
were aspergillosis. (Figures 1-3). Case No. 1 was published
previously.? The ages ranged from 8 to 12 years and all were
boys. In 3 of the 4 cases, the lungs were involvedand the histo-
pathologic reactions were necrotizing bronchopneumonia in two
and, abscesses in -one case. Granulomatous reactions with ep-
itheloid cells, giant cells and eosinophils without necrosis were present
in the liver in another case. In one case the gastro-intestinal tract was
involved, together with the lungs. Clinically, Case No. 4 consisted of aller-
gic disease in the patient. The predisposing disease was leukemia in 3 of
the 4 cases who all had leukopenia®and were treated with steroids
and antibiotics. In some of these cases methotraxate, purinethole or
endoxan were also given. One of the 4 cases (Case No. 2) had liver
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histopathologic reaction suggested an acute course of the fungus infec-
tion in children.

A variety of predisposing diseases was seen but, in the first group
the majority occurred in patients with gastro-enteritis with or without
malnutrition, and malnutrition associated with other diseases. Mal-
nutrition was seen in other cases with deep mycosis, but was mostly
noted in candida infections. Thymic dysplasia was seen in two cases
of candida but not in other mycoses. The presence of thymic dysplasia
was a direct evidence of cell-mediated immune deficiency. Thymic
atrophy is a regular finding in children dying from malnutrition which
probably leads to immunological deficiency later in the course of the
disease such as is seen in patients with certain forms of malignancy.!?
Malnutrition as an important factor in fungal infections of infants
and young children or developing countries was noted by Pedreza in
Columbia.!* The second most frequent group of predisposing disea-
ses was lymphoreticular malignancies, especially leukemia. Candida
infection was frequent in the first group of disease compared with the
second group when aspergillus and mucor infections were frequent.
The third in frequency of predisposing diseases, was congenital or
acquired renal diseases. The last and infrequent predisposing diseases
were obstructive biliary cirrhosis, congenital adrenal hyperplasia and
malabsorption syndrome.

Predisposing conditions: Various conditions were noted.
These were leukopenia, antibiotics, steroids and antitumor therapy, acido-
sis, dehydration, uremia, liver failure and A avitaminosis. However, in
this study, the frequency of acidosis, dehydration and traumatic injury
played a significant role in candida infections. Trauma, as a possible
portal of candida, is also known to occur.20

Summary

Twenty-seven opportunistic deep-seated fungus infections in Tur-
kish children were studied. The incidence in autopsied cases was 3.1 %,.
Five types of fungus infections were found. They were aspergillosis,
candidiasis, cryptococcosis, mucormycosis and penicillosis. The most
frequent infection was candidiasis which occurred mostly in infants
and young children with gastroenteritis and malnutrition. Thymic
dysplasia, as a direct evidence of deficiency of cellular immunity, was
seen only in candidiasis. Thymic atrophy seen in cases of malnutrition
probably played a similar role later in the course of the diseasc. Dehyd-
ration and acidosis were frequent and trauma was also significant in
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candidiasis and, in this type of infection, the gastro-intestinal tract
was usually involved. In contrast, candidiasis, aspergillosis, and mu-
cormycosis were seen in older children (mean age 9 years old) and
were frequent in lympho-reticular malignancy, especially leukemia;
in the majority of the cases the lungs were involved. A varicty of other
less-frequently encountered predisposing diseases such as renal and
hepatic failure, congenital adrenal hyperplasia and malabsorption
syndrome with A avitaminosis were found.
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