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Pilonidal disease is a pathology that was first described more than 100 years ago.
However, it still remains the subject of discussion, because there is still no clear
unambiguous definition of this pathology, nor its well-known etiology. Despite the large
number of developed and substantiated theories, there are still two opposing views on
the cause of pilonidal disease. Some scientists are supporters of the "congenital”
theory, others - the theory of acquired origin. However, this does not clarify the ultimate
goal of these studies: to develop optimal treatment tactics. The purpose of the work is
to clarify the data on the etiology of pilonidal disease in children. The study is based on
the results of treatment analysis of 37 children diagnosed with "pilonidal disease"” who
were hospitalized in the Department of Emergency Surgery of Vinnytsia Regional
Children's Clinical Hospital, of which boys - 26, girls - 11. The mean age of patients was
16.4+0.4 years. Histological sections of tissue samples were stained with hematoxylin
and eosin. Microscopy and creation of a photo archive of histological specimens were
performed using a light microscope OLIMPUS BX 41 at a magnification of 100 and 200,
in the software environment "Quick PHOTO MICRO 2.3". The study found that there are
significant differences in the histological structure of pilonidal cysts in children and
adults. In pediatric patients, mesenchymal tissue was found, which is not typical for this
group of patients. It was also found that the cavity of the pilonidal cyst in children is
covered with a multilayered squamous non-keratinizing epithelium, and there is almost
no granulation tissue. In our opinion, pilonidal disease is a polyetiological disease, the
main cause of which is the congenital features of the organism, which are realized due
to socio-economic and environmental factors.
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Introduction

Pilonidal disease (PD), despite more than a century of
history as a pathology described by Anderson A. in 1847,
still has a large number of "white" spots. These include
many things, from a clear definition of the pathology and
ending with the rehabilitation of patients after surgery. One
such dilemma is the question of the etiology of this disease.
Most researchers in the post-Soviet space believe that
pilonidal disease is purely congenital and manifests itself
after the birth of a child [7, 9, 15, 17]. As for most European
and American researchers, they prefer the acquired genesis
of the disease, which is realized through the influence of
environmental and social factors. But is such a clear division
justified enough?

In favor of the congenital genesis of the development of
pilonidal disease testifies the fact that some researchers
in its development note a hereditary predisposition in 10.4-

38.0% of cases [1, 13, 16]. In addition, Dool D. in 2009,
determined that PD with a frequency of up to 12%, is
observed in the first line of kinship [6]. In addition, the most
common are young and working age - 15-30 years patients,
which is close to the idea of congenital genesis of this
pathology [7].

Another interesting assumption was made in 1931 by
Stone H.B., who presented pilonidal disease as an analogy
of uropygial glands. These glands are secondary sexual
characteristics of birds, and in humans - the process of
ectodermal layer of the outer ear and breast [1].

This theory was supported by Kallet H.1. in 1936, putting
forward the data of his observations. They stated that the
manifestation of the disease occurs directly during puberty,
ie, during the development of secondary gonads under the
influence of pituitary hormones [2].
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The congenital theory of pilonidal disease has been
described by many scientists, but the main and most
important role is given by Bascom J. (1980), who formulated
and described the follicular-retention theory of disease
development and trichogenic-pump mechanism of
secondary fistula [2, 10]. The essence of the theory is that
the hair found in the cavity of the pilonidal cyst is the result
of periodic occurrence of negative pressure in it in response
to relaxation and tension of the gluteal muscles [5, 16].
This theory was most actively supported and developed by
Karydakis G.E., who in 1992 published a work based on
the analysis of the course of the disease and the treatment
of 6000 patients with pilonidal disease [8].

However, it should be noted that all researchers from
both "camps" see an important role in the constitutional
features of the body, such as: the depth of the intergluteal
fold and the condition of the skin in it, the structure of hair
and hair distribution, shape and size of the pelvis, obesity
etc. These factors should be considered as features of the
constitution of each individual, which remain stable
throughout life. This confirms that pilonidal disease should
be considered as a multifactorial pathology, which is
realized under the influence of various causes. However,
the constitutional type of structure of the organism is an
innate feature and is provided by genetic potential. Also, in
completely healthy children (including newborns) during
the examination there are often funnel-shaped and fistula-
like formations in the intergluteal region, which are visually
similar to the primary fistula courses (Fig. 1). But, although
the constitution of the organism is stable throughout life, it
is realized under the influence of environmental factors.
These include physical factors (physical activity), as well
as socio-economic factors that play the greatest role in
adolescence (nature of work and study, diet, living
conditions, diseases) [12]. Therefore, to consider pilonidal
disease purely as a congenital or acquired pathology is
not correct.

However, the question of what the main mechanism

Fig. 1. Patient H., age 3 years. Funnel-shaped retraction in the
area of the intergluteal fold, detected during a preventive
examination.

leads to the development of pilonidal disease - congenital
or acquired - remains open.

Purpose of study: to clarify the data on the etiology of
pilonidal disease in children.

Materials and methods

One of the theories of the development of PD pathology
is based on the fact that the epithelium, which is found in
the pilonidal cyst, is the final variant of the mechanism of
formation of the ectodermal layer. Taking it as a basis, we
performed a histological study of fragments of skin and
subcutaneous fat containing pathological substrate
(pilonidal cyst). These tissue arrays were removed
intraoperatively. After the examination, an assumption was
made about the congenital origin of the pathology due to a
violation of cell determination. Such changes are most
pronounced at the stage of tissue development from the
material of embryonic rudiments due to tissue
determination in the sacrococcygeal region.

The study is based on the results of the analysis of the
treatment of 37 children diagnosed with "pilonidal disease"
who were in the pediatric surgery clinic of National Pirogov
Memorial Medical University, Vinnytsya from 2010 to 2017.
The average age of patients was 16.4+0.4, the gender
distribution was as follows: there were 26 boys and 11
girls.

In order to compare the morphological structure of the
pilonidal cyst in adults, 17 samples of removed tissues
were studied according to the archives of the Vinnytsia
Regional Pathology Bureau. Sections of intraoperatively
removed tissue samples for the study were stained with
hematoxylin and eosin. Microscopy and creation of a photo
archive of histological specimens were performed using a
light microscope OLIMPUS BX 41 at magnification x100
and x200, in the software environment "Quick PHOTO
MICRO 2.3".

Results

After histological examination of the samples we found
that in tissue samples taken from the areas around the
epithelial coccygeal passages in children, signs of mild
chronic inflammation were detected and a large number of
skin appendages were detected: deformed hair follicles
with many hair shafts and sweat glands of the apocrine
type which were not associated with the skin and were
located deep in the formed fibrous tissue. These changes
were observed in 15 children (41.7%). However, it is
interesting that in addition to the "typical" findings, it was
found that all the above structural elements were located
between the immature mesenchymal tissue (Fig. 2).
Similar changes were not detected in control samples of
pilonidal cysts from adult.

Regarding the internal structure of the pilonidal cyst, in
children in 21 cases (58.3%) it was noted that its cavity is
covered with a multilayered squamous non-corneal
epithelium. In contrast to these findings, in 12 adult patients
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Fig. 2. Incorrectly developed skin appendages in the area of
epithelial-coccygeal passages in 15-year-old girls. 1 - a large
number of skin appendages (sweat glands of the apocrine type),
located among the swollen immature mesenchymal tissue, with
signs of minor chronic nonspecific inflammation. The skin
appendages are located deep in the shaped fibrous tissue and are
not connected to the skin. Hematoxylin-eosin, x100.

kA

Fig. 3. Purulent-productive nonspecific inflammation in the
surrounding tissues around the coccygeal cyst lined with
multilayered squamous non-keratinizing epithelium. 1 - multilayered
squamous non-keratinizing epithelium; 2 - the cavity of the
coccygeal cyst; 3 - young granulation tissue with a pronounced
leukocyte shaft with a large number of small newly formed vessels.
Hematoxylin-eosin, x100.

(75.0%) on histological specimens revealed a complete
absence of epithelial lining. Instead, signs of severe
nonspecific inflammation and the presence of
hemorrhages into the cyst wall were detected (Fig. 3).

These changes can be explained by a longer course of
pilonidal disease in adults with more relapses with
inflammation and the formation of pilonidal abscess. The
result may be the creation of conditions for the complete
destruction of the epithelial lining of the inner wall of the
pilonidal cyst with its complete desquamation and
replacement by granulation tissue.

Also, in the study of epithelial coccygeal cysts in adults
in 15 patients (93.7%) their walls were lined with granulation
tissue. The lumens of the latter contained fragments and

whole hair shafts, exfoliated cells of the epidermis and
keratinized masses. The integumentary layer of
multilayered squamous epithelium around the outer
openings of the fistulous passages was sharply thickened.
In contrast to adult patients, similar changes were found in
only 11 children (30.5%). However, it should be noted that
these patients were 17-18 years old and had frequent
recurrences of the disease. It is also noteworthy that the
hair shafts found did not show obvious signs of lysis (only
signs of initial destruction were noted) and were associated
with hair follicles. Such changes do not indicate in favor of
their transdermal penetration into the cavity of the pilonidal
cyst.

Discussion

At macroscopic study of a site of a pilonidal cyst it is
possible to define primary fistulous courses, secondary
fistulous courses and actually a pilonidal cyst with its cavity
(in the presence of purulent contents in it).

Primary fistulas are mandatory components of pilonidal
disease and are found in all patients, regardless of its
clinical manifestations. They have a typical localization at
the bottom of the intergluteal fold along the midline, often
in its deepest part [5]. Histological examination of the latter
revealed a typical described structure, which is presented
in the form of small epithelial cup-shaped depressions.
The latter have a blind end in the thickness of the dermis or
subcutaneous fat and end with strands formed of connective
tissue, which have the direction of the lashes to the
thickness of fat and sacrococcygeal fascia (Tsema E.V.)
[18]. However, in children there is a much smaller thickness
of the "epithelial cups".

Secondary fistulous passages are elements that occur
during the long course of pilonidal disease, accompanied
by frequent periods of suppuration and spontaneous
opening of the abscess. The purulent cavity due to the
activity of the inflammatory process in the area of the sciatic
fold increases in size. With the formation of significant
pressure in it, spontaneous opening of the abscess can
occur both through the primary fistulous course and through
the formation of a "new" course (as a consequence of its
spontaneous opening). Secondary fistulas are more often
located lateral to the midline and intergluteal folds. This is
due to the fact that in the latter the thickness of the dermis
is slightly larger than in the areas of the medial surfaces of
the buttocks, and the abscess is "harder" to open
spontaneously in this area [14, 20].

As for the pilonidal cavity itself, our data coincide with
other histological studies in that in most adult patients the
inner wall of the pilonidal cyst has no epithelial lining and
is represented by granulation tissue and
immunopathological cells, which is a sign of chronic
inflammation of the body. Researchers note that contents
of the pilonidal cavity in adults is epithelial fragments and
hair shafts of varying degrees of destruction. However, most
studies did not consider the age of the patients and the
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study groups most often consisted of adults. No adult study
found immature mesenchymal tissue in the wall of the
pilonidal cyst, which was found in pediatric patients. Also,
in more than half of the histological preparations obtained
after treatment of children, the lining of the cavity of the
pilonidal cyst was found in the form of multilayered
squamous non-keratinizing epithelium [4, 10, 11, 17, 18,
19].

In the future, it is rational to study the morphological
structure of pilonidal cysts in patients of pediatric age and
increase the sample. This will allow to more clearly
establish the cause of this pathology and will allow to
develop a standardized and well-founded method of
treatment.
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CYNEPEYNUBICTb NOrMAAQIB HA HABYTY TA BPOOXXEHY ETIONOrIIO MINOHIAANBLHOI XBOPOEU

Kononniubkuti B.C., Waenwk P.B., lLlasnok B.M.

llinoHidanbHa xeopoba - namornozis, sika enepwe byna onucaHa noHad 100 pokie momy. OdHak, eoHa domerep 3anuwaemscs

emionoeil. Hesgaxaroyu Ha 8enuKy KiflbKicmb po3pobrieHuUx ma apayMeHmoeaHux meopili 0oci icHye 08a MpomunexHux noansou Ha
MPUYUHY BUHUKHEHHS nirloHidanbHoi xeopobu. OOHI Haykoeui € npuxunbHukamu "epodxeHoi" meopil, iHwi - meopii Habymoeo
rnoxooxeHHs.. OOHaK, ue He 8HOCUMb SCHICMb y 0OCMamoYHy Memy yux OOCIiOXeHb: 8UPOBIIEHHS OnNMUMarbHOI MakmuKu fiKy8aHHS.
Mema pobomu - ymoyHeHHs1 daHux w000 emionoeii ninoHidanbHoOi xgopobu y dimed. ocnidxeHHs ba3yembcsi Ha pe3yrbmamax
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aHani3y nikyeaHHs 37 dimeli 3 OiazHo30oM "ninoHidanbHa xeopoba”, wo 3Haxo0unucb Ha cmauioHapHOMY iKy8aHHi y ei00ineHHI
HesiOknadHoi xipypaii BiHHUUbKOI 06r1acHOI OumsIHOI KNiHIYHOI NikapHi, 3 sKUX xionduku - 26, dieyamka - 11. CepedHil eik nayieHmis
cmaHosus 16,4+0,4 poku. icmornoeiyHi 3pi3u 3pa3kie mkaHuH 3abapentosanu 2emMamoKcuniHoM ma eo3uHoMm. Mikpockonito ma
cmeopeHHs homoapxigy 2icmornoeiyHuX rpenapamie npoeodusiu 3a 0ornomMozot ceimmnoeoz2o mikpockona OLIMPUS BX 41 npu
36inbwerHi 100 ma 200, y npoepamHomy cepedosuwi "Quick PHOTO MICRO 2.3". Y docnidxeHHi susasneHo, wo eidmiqyaromscs
3HayHi 8iOMiHHOCMI y eicmornoeiyHit bydosi ninoHiGanbHUX Kicm dimel ma dopocnux. Y nauyieHmie dums4yoeo 8iKy 3HalideHa
Me3eHxiMornodibHa mKaHUHa, sika € HexapakmepHoto Ot daHO020 KOHMUH2EHMY X80PUX. TaKoxX 8UsI8/IEHO, W0 MOPOXHUHA MifloHI0anbHOI
Kicmu y dimel ekpuma bazamowaposuM MIOCKUM Hepo208itoYuM erimersnieM, ma y Hil maltxe He giOMiyaembcsi Has8HiCMb
epaHynauitiHol mkaHuHuU. Ha Hawy AymKy, ninoHidanbHa xeopoba € rnoniemionoaiyHUM 3ax80pH8aHHSIM, OCHOBHOK MPUYUHOK K020 €
8po0dxxeHi ocobrueocmi opeaHi3My, W0 Marmb peasni3ayilo 3a paxyHOK coyiarbHO-eKOHOMIYHUX ma hakmopie 308HiIUHbO20
cepedosuuya.

KnrouoBi cnoBa: ninoHidansHa xeopoba, dimu, emionoezisi, Mopghoroais.

NMPOTUBOPEYUBOCTb B3rnsa40B HA MPUOBPETEHHYHO U BPOXKOEHHYO 3TUONOrUio NUNOHUOANBLHOW EONE3HU
KoHnonnuuykut B.C., WWaenrwk P.B., laenok B.M.

lunoHudanbHas 6on1e3Hb - Mamonoausi, Komopasi ernepebie buina onucaHa bonee 100 nem Ha3ad. OOHako, oHa do cux rop ocmaemcsi
rnpedmemom Auckyccull, 8edb OO CUX OP Hem 4Yemkoao 0OHO3Ha4YHO20 ornpederneHusi daHHOU Namorio2uu, a makxe mMoYyHO Heu3eecmHa
ee amuornoeus. Hecmomps Ha 6ornbwoe Konuyecmeo pa3pabomaHHbiX U apayMeHmuposaHHbIx meopuli 00 cux fnop cyujecmeayem 08a
IPOMUBOIONOXHbIX 832/1510a Ha MPUYUHY B03HUKHOBEHUS nunoHudanbHou 6one3Hu. OOHU y4eHble S8IsMmCcs CMOPOHHUKaMU
"8poxdeHHOU" meopuu, dpyaue - meopuu npuobpemeHHo20 rnpoucxoxdeHusi. OOHaKo, 3mMo He 8HOCUM SICHOCMb 8 OKOHYamersibHyto
yernb amux uccredosaHul: paspabomka onmumasnbHOU makmuku nedeHus. Llenb pabombi - ymoyHeHue OaHHbIXx 06 amuonoauu
nunoHudanbHoU 6one3Hu y demel. MiccnedosaHue ba3upyemcsi Ha pe3ysibmamax aHanu3a nedeHuss 37 demeli ¢ QuacHO30M
"nunoHudansHass 6ose3Hb", Komopble HaxoOunuUCb Ha CcMauyuoHapHOM Jle4eHUU 8 omoesieHUU HeomsoXHoU xupypauu BuHHuUukol
obnacmHoul 0emckoUl KuHu4Yeckol 60/bHUUbI, U3 KOMOPbIX Manbqukos 6biio 26, a desoyek - 11. CpedHuli gospacm nayueHmos
cocmasun 16,4+0,4 2oda. 'ucmonoaudyeckue cpe3bl 06pa3yo8 mkaHel OKpawusasu 2eMamoKCUIUHOM U 303UHOM. Mukpockonuro u
co3daHue homoapxuea 2ucmorioeudecKkux rnpenapamos npogodunu ¢ noMouw,bio ceemogozo mukpockorna OLIMPUS BX 41 npu
yeenuyeHuu 100 u 200, e npozpammHol cpede "Quick PHOTO MICRO 2.3". B uccnedogaHuu 8bisi8/IeHO, YmMoO OmmMe4yaromcs
3Ha4yumeribHbIe Pasuyusi 8 2Uucmosioau4eckol cmpoeHUU nunoHudanbHbIX Kucm y demel U y 83pocibiX. Y nayueHmos 0emcKkozo
gospacma HalideHa Me3eHXuMornodobHasi mKkaHb, Komopasi HexapakmepHas 05151 0aHHO20 KOHMuUHaeHma 60rbHbIX. Takxe 8biS8reHo,
4Ymo Moaocme nNuUoHUdanbHoU Kucmal y demel NoKpbima MHO20C0UHbIM M71I0CKUM HEOPpO208E8LIUM 3rUMesnueM U 8 Hel npakmu4ecku
Hem epaHynsiyuoHHoU mkaHu. 1o Hawemy MHeHuro, nurnoHudanbHas 605e3Hb si8IemMcs Noau3IMuosioeu4deckum 3abonesaHuem,
OCHOBHOU MPUYUHOU KOMOpPOo20 s18/IsItoMCs 8POXOeHHbIE 0COBEHHOCMU Op2aHuU3Ma, UMEeKWUX peanu3ayuro 3a c4em coyuarbHo-
9KOHOMUYECKUX U ¢hakmopos eHewHel cpedhbl.

KnroueBble cnoBa: nusioHudanbHas 60one3Hb, demu, 3muono2usi, Mopgonoausl.
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