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REPORT OF A CASE OF CENTRAL PRECOCIOUS PUBERTY IN A BOY ASSOCIATED
WITH PILOCYTIC ASTROCYTOMA

d ' http://dx.doi.org/10.5281/zenodo.16934069

ANNOTATION
Introduction. Central precocious puberty (CPP) refers to premature activation of the hypothalamic—
pituitary—gonadal (HPG) axis, resulting in early development of secondary sexual characteristics
before the age of 8 in girls and 9 in boys.In patients with CPP, MRI images reveal the following types
of tumors: astrocytomas, optic nerve gliomas, craniopharyngiomas, hypothalamic tumors and tumors
of the pons, suprasellar tumors, fourth ventricle tumors, pineal tumors, neuroblastoma, germ-cell
tumors, retinoblastoma, pituitary macroadenoma, Ewing’s sarcoma, Burkitt’s lymphoma and
Langerhans cell histiocytosis. Case presentation. In this report, we present the case of a boy with
pilocytic astrocytoma, who was operated on at the age of 2, and whose sexual development began at
the age of 4 years 6 months. Currently, the patient has been taking triptorelin acetate 3,75mg/every 4
weeks continuously for 1,5 years without signs of secondary sexual characters progression.
Discussion and conclusion. In our reported case, as the malignancy of pilocytic astrocytoma and
metastasis to the spinal cord was observed, the patient underwent partial removal of the tumor in the
chiasmal-sellar area and a series of chemotherapy procedures. 3,5 years after the diagnosis of the
chiasmal-sellar region tumor, when the boy was 4,5 years old, signs of sexual development appeared.
Taking into account symmetrical enlargement of testicles, high levels of unstimulated and stimulated
LH, advancement of the bone age for 4 years, exclusion of other forms of precocious puberty, the
patient diagnosed with CPP. In addition, the patient is under the supervision of a pediatric oncologist,
no clinical and radiological signs of tumor growth have been detected in the boy for 6 months follow
up.

Keywords: precocious puberty, central precocious puberty, hypothalamic-pituitary-gonadal
axis, thelarche, pubarche, Tanner stage, optic glioma, astrocytoma, ependymoma, medulloblastoma,
hypothalamic hamartoma, hydrocephalus, cerebral ischemia, pilocytic astrocytoma, Prader’s
orchidometry, chiasmal-sellar region.
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O’G’IL BOLADA PILOTSITAR ASTROTSITOMA BILAN ASSOTSIRLANGAN
MARKAZIY ERTA JINSIY NRIVOJLANISH HOLATI HAQIDA HISOBOT

ANNOTATSIYA
Kirish. Markaziy erta jinsiy rivojlanish deganda gipotalamus-gipofizar-gonadal o’qining erta
faollashishi tushuniladi, buning natijasida ikkilamchi jinsiy xususiyatlar gizlarda 8 yoshgacha, o’g’il
bolalarda 9 yoshdan avval paydo bo’ladi. Markaziy erta jinsiy rivojlanish aniglangan bemorlarda
MRT tasvirlarida o’smalarning quyidagi turlari aniglanadi: astrositoma, ko’ruv nervi gliomasi,
kraniofaringioma, gipotalamik o’smalar, ko’prik o’smalari, suprasellar o’smalar, to’rtinchi qorincha
o’smalari, pineal o’smalar, neyroblastoma, germinogen o’smalar, retinoblastoma, gipofiz
makroadenomasi, Ewing sarkomasi, Burkitt limfomasi va langergans hujayrali gistiotsitoz. Klinik
holat tagdimoti. Ushbu magolada biz 2 yoshida operatsiya gilingan, jinsiy rivojlanishi 4 yosh 6
oyligida boshlangan pilotsitar astrotsitoma bilan og’rigan o0’g’il bolaning holatini taqdim etamiz.
Hozirgi vaqtda bemor har 4 haftada 3,75 mg triptorelin atsetatni doimiy ravishda gabul gilmoqda,
ikkilamchi jinsiy rivojlanish belgilari yo’q. Muhokama va xulosa. Bizning xabar gilingan holatda,
pilotsitar astrotsitomaning umurtga pog’onasiga metastazlanganligi kuzatilganligi sababli, bemorda
xiazma-sellar sohadagi o’smani olib tashlash va bir gator kimyoterapiya muolajalari o’tkazildi. 3,5
yil o’tgach, bola 4,5 yoshga to’lganda, ikkilamchi jinsiy rivojlanish belgilari paydo bo’ldi.
Urug’donlarning simmetrik kattalashishi, bazal va stimullangan LG miqdorining yuqoriligi, suyak
yoshining 4 yilga oldinlab ketishi, erta jinsiy rivojlanishning boshga shakllarini istisno gilgan holda,
bemorga Markaziy erta jinsiy rivojlanish tashxisi qo’yildi. Bundan tashgari, bemor bolalar onkologi
nazorati ostida, 6 oylik dinamik kuzatuv mobaynoda bolada o’sma o’sishining klinik va
rentgenologik belgilari aniglanmadi.

Kalit so’zlar: erta jinsiy rivojlanish, markaziy erta jinsiy rivojlanish, gipotalamo-gipofizar-
gonadal 0’qg, telarxe, pubarxe, Tanner bosqgichi, optic glioma, astrotsitoma, ependimoma,
medulloblastoma, gipotalamik gamartoma, gidrosefaliya, serebral ishemiya, pilotsitar astrotsitoma,
Prader orxidometriyasi, xiazma-sellar soha.
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AOaynnaeBa A3u3a YKTaM KH3H

0a30BbIif TOKTOPAHT,

PCHIIMIID nmenu akageMuka

S1.X. Typakynosa, Tamkent, Y30ekuctan, ynua Mup3o Yiayroek 56
Mamatky10B Jji0ek AOTYMOHHAHOBHY,

CBOOO/THBIN COMCKATEIb,

Herckuit Hanmonanpueiit Menuuunckuii Lentp, Tamkent, Y36ekuctan, ynuna Tapakkuér, 80
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COOBIIEHHUE O CJYYAE HEHTPAJIBHOI'O ITPEXXIEBPEMEHHOT O ITOJIOBOT'O
PA3BUTHS Y MAJIBUNKA, ACCOIIMPOBAHHOE C IINJIOIIUTAPHOI
ACTPOLIUTOMOM

AHHOTANIUA
BBenenue.  lleHTpanbHOE — IPEXKAECBPEMEHHOE — IIOJIOBOE  pa3BUTHUE  XapaKTEPU3YETCs
NPEXJAEBPEMEHHOM aKTUBaIMe TI'MIIOTaJaMO-TUNO(U3apHO-TOHAJHONH OCH, YTO TPHUBOIUT K
paHHEMY Pa3BUTHUIO BTOPUYHBIX ITOJIOBBIX IPU3HAKOB /10 & JIET Y AEBOYEK U 10 9 JIET y MAIbUYUKOB. Y
nauueHToB ¢ LIIIIP Ha caumkax MPT BBIABAAIOTCA CIEAYIOIUME THUIIBI OIYXOJIEH: aCTPOLIUTOMBI,
IJIMOMBI 3PUTENBHOTO HEpBa, KpaHMO(APUHIMOMBI, OIYXOJIW TUIOTAlIaMyca, OMyXOJIU MOCTa,
CYNpAaceUIsIPHBIE OIIyXOJH, OIIYXOJIM YETBEPTOIO KEIyJ0uYKa, OIYXOJIM IHHEAIBHOU JKEIE3bl,
HelpoOiacToMa, TepMUHOTEHHBIE OIyXOJIM, PeTHHOOIacTOMa, MakpoaJeHoMa runodusa, capkoma
Ounra, mumdpoma bepkutra u ructuounto3 u3 kinetok Jlanrepranca. Ilpeacrasiaenus cayyas. B
JTAHHOM COOOIIIEHUH MBI IPE/ICTABIIAEM CITy4aid MATbYUKa C MUIOLMTAPHOM aCTPOLIUTOMOMN, KOTOPBIH
ObLI MIPOOTIEPUPOBAH B BO3pacTe 2 JIeT U MOJI0OBOE Pa3BUTHE KOTOPOTro HayaJloch B Bo3pacte 4 jieT 6
MecsiieB. B HacTosiIee BpeMsi MalMeHT NPUHUMAET TPUNTOPEINHa anerat 3,75 Mr/kaxpie 4 Henenu
HENpepbIBHO B TeueHue 1,5 et 6e3 Mpru3HaKoB POrpeCCUPOBAHNS BTOPUYHBIX ITOJIOBBIX IPU3HAKOB.
OO0cyxneHne u 3aK/4eHHe. B Hamem ciydae, MOCKOJIbKY HaOIIOJaach 3J10KaYe€CTBEHHOCTD
MUJIOLMTAPHOM aCTPOLIUTOMBI M METACTa3bl B CIUHHOM MO3T, MAI[MEHTY ObLIO BBIOJIHEHO YaCTUYHOE
yJlaJIeHUue OIyXOJIM B XMa3MaJbHO-CEUIIPHOM o0nacTH psix mpoueayp xumuorepanuu. Yepes 3,5
rojia mocJje IMarHOCTUKU OITyXOJIH, KOTIa MallbuMKy ObLI0 4,5 rosia, MOSIBUIIMCH IPU3HAKHU TTOJIOBOIO
pasButud. IIpyHMMas BO BHHMMaHHME CHUMMETPUYHOE YBEIIMYEHUE SIUYEK, BBICOKHE YPOBHHU HE
CTUMYJIMPOBAaHHBIX U CTUMYJIMPOBaHHBIX ypoBHel JII', onepexkenue KocTHOro Bo3pacra Ha 4 roja,
uckmouuB apyrue ¢opmsl I1I1P, y nanuenTta nuarnoctupoBa nentpaibHas ¢gopma IIITP. Kpome
TOr0, TALMEHT HAXOJUTCA T1OJA HaONIOJEHHEM JIeTCKOI'O  OHKOJIOTa, KIMHUYECKUX |
PEHTICHOJIOTMYECKUX MPU3HAKOB OIMYXOJEBOIO pOCTa y MallbuMKa 3a 6 MecsieB HaONroleHUs He
BBISIBJICHO.

KuroueBble cj1oBa: NpexaeBpeEMEHHOE NIOJIOBOE PA3BUTHUE, LIEHTPAJIBHOE MPEXKIEBPEMEHHOE
MIOJIOBOE PA3BUTHE, THIIOTAIaMO-TUNO(U3ApHO-TOHAZHAs OCh, Telapxe, Iybapxe, CTaguH IO
Tannepy, ontuueckas TIMOMa, aCTPOLUTOMA, SMIEHAUMOMA, MEAYJJI00JIaCTOMA, THIIOTaTlaMUYecKast
ramapToma, rujpouedanus, nepedpaibHas UIIEeMHUs, THJIOLUTAPHAS aCTPOLUTOMA, OPXUIOMETPHS
no [Ipanepy, xua3manbHO-ceIsIpHast 001acTh.

Introduction

Central precocious puberty (CPP) refers to premature activation of the hypothalamic—pituitary-
gonadal (HPG) axis, resulting in early development of secondary sexual characteristics before the age
of 8 in girls and 9 in boys. The earliest clinical manifestation of central precocious puberty in girls is
usually breast development (thelarche), followed by appearance of pubic hair (pubarche). The
pubertal growth spurt typically occurs during Tanner stage Il-I11, with the first menstrual period,
known as menarche, usually occurring at Tanner stage IV. In boys, the initial clinical sign of central
puberty is testicular enlargement and the pubertal growth spurt happens later than in girls [7,12]. To
compare with girls with CPP, for whom 90% of precocious puberty cases are idiopathic, the
prevalence of organic central nervous system (CNS) lesions is higher in boys with CPP (40% to
90%) [4]. Central nervous system lesions (optic glioma, astrocytoma, ependymoma,
medulloblastoma), hypothalamic hamartoma, hydrocephalus, infections, congenital defects, cerebral
ischemia and radiation or injury to the CNS can all lead to secondary CPP [6]. Among low-grade
gliomas, representing 10-20% of all primary brain tumors, the paradigmatic entity is constituted by
pilocytic astrocytoma (PA), considered a grade 1 tumors by the World Health Organization.
Generally, this tumor requires surgical treatment with an infrequent progression towards malignant
gliomas [9]. PAs are the most common pediatric tumors of the central nervous system (CNS)
accounting for 5% of all gliomas and 15-17% of all children and adolescent brain tumors
[10]. Gliomas originating in the optic chiasm often enlarge and involve the hypothalamus; similarly,
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astrocytomas arising in the hypothalamus often grow anteriorly and inferiorly to involve the optic
chiasm. Astrocytomas of the optic chiasm and hypothalamus make up 10 % to 15 % of supratentorial
tumors in children [13]. A limited number of casesreported in literature in which this type of tumor
causes precocious puberty.

In this report, we present the case of a boy with pilocytic astrocytoma, who was operated on at
the age of 2, and whose sexual development began at the age of 4 years 6 months.

Case Presentation

A 4-year-old 6-month-old boy was brought to the center by his mother complaining of
enlargement of the external genitalia, hair growth in the pubic area, growth of whiskers, sweating
with androgenic odor, and rapid height growth.

From medical history, the patient was born from the first pregnancy, the mother’s pregnancy
period was normal. Born at 40 weeks, height at birth was 55 cm, weight at birth was 3600 grams. Just
after birth immediately cried. He held his head at 3 months, sat at 6 months, started walking at 11
months. Up to one year, he had only upper respiratory tract infection. Up to one year old, no traumas,
no operations. Received vaccines according to vaccine calendar. The child stopped gaining weight
from the age of 9 months, ands nystagmus began to bother him at the age of one. That is why they
consulted a neurologist. Conservative treatment was prescribed in an outpatient setting, but it did not
help. The child started moving his head slowly. On the recommendation of a neurologist, a head MRI
was performed and a mass was detected in the chiasmal-sellar region (4,5*6 mm; figure 1). According
to MRI with contrast, a mass formation of the chiasmal-sellar region was detected, accumulating
contrast, in the dynamics from May 2020 and July 2020, no clear evidence of tumor growth was
found. According to MRI data of all parts of the spinal cord with contrast, dated September 2020,
metastasis along the spinal cord was revealed. In November 2020, an open biopsy operation of a
tumor of the chiasmal-cellar region of the brain was performed at the National Medical Research for
Neurosurgery Named After Academician N.N. Burdenko Ministry of Health of the Russian
Federation.

Figure 1. In the T1- and T2- weighted aggital, coronal and axial sections a contrast enhancing
suprasellar mass with solid and cystic components is shown.

war - . *
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Figure 2. Histological examination revealed pilocytic astrocytoma, showing characteristic bipolar
cells with long pilocytic (hair-like) processes.

Pilocytic astrocytoma (WHO grade 1, M3) was diagnosed in the histological examination of
surgical material (Figure 2). In November 2021, the patient received the first 10-week course of
chemotherapy at the Russian Federation Specialized Scientific and Practical Medical Center of
Oncology and Radiology of the Russian Federation. For one year, at the Children’s Hematology and
Oncology department of the Children’s National Medical Center of the Ministry of Health of the
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Republic of Uzbekistan received 14 more chemotherapy treatment courses based on the scheme of
the chemotherapy course started in Russia (Carboplatin 300 mg; Vincristine 1 mg).

During the examination, the boy’s height was 120cm (+3,32 SDS),weight was 22 kilograms
(above the 97" percentile).During the medical examination, aggressive behavior was noted. Skin
coverings are pale, body temperature was 36,6°C. There is a postoperative scar on the forehead and
right temple, clean and without redness. Due to cachexic state of the patient, the peripheral lymph
nodes were swollen. He was Tanner stage 3-4 for pubic and axillary hair development. The length of
the penis was 6 cm, the volume of the testicles according to the Prader’s orchidometry were 8ml
(symmetrical enlargement of both testicles). The following hormonal tests were performed: prolactin
—105 plU/ml (normal, 73 — 411 plU/ml); growth hormone — 14,40 ng/ml (normal, <3 ng/ml); TSH
- 1,72 mlU/I (normal, 0,35 — 4,94 mIU/l); free — T3 - 5,80 pmol/l (normal, 3,50 — 6,50 pmol/l); free
—T4 13,7 pmol/l (normal, 9,0 — 19,0 pmol/l); IGF1 - 71,6 ng/ml; alfa — fetoprotein 1,5 IU/ml (hormal,
0,0 — 8,8 IU/ml); betta subunit of the human chorionic gonadotropin < 2,0 ng/ml ( normal, <2,0
ng/ml); cortisol 306 nmol/l (normal, 101 — 536 nmol/l); insulin 22 pmol/l (normal, 22 — 180 pmol/l);
LH - 5,26 mIU/ml (normal, 0,04-3,6 miU/ml); FSH — 2,71 mIU/ml (normal, 0,3-4,6 miU/ml);
testosterone — 12,03 ng/ml (normal, 0,07-1,04 ng/ml); DHEA-S — 1,9 mIU/ml (normal, 0 — 2
miU/ml); 17 — OP - 1,97 ng/ml (normal, 0,1 — 1,7 ng/ml), ACTH - 43 pg/ml (normal, 7-63 pg/ml).
Scrotal USG revealed age-inappropriate enlargement of the testicles - the right testicle was 24x14x33
mm and the left testicle was 23x16x35 mm in diameter. X-ray of the left hand revealed open growth
zones, bone age of 8-9 years. In GnRH-analog stimulation test, a peak LH value of 29 mlU/ml (>5
mIU/ml) was detected by direct chemiluminometric technique. The patient was diagnosed with CPP
and started on gonadotropin releasing hormone (GnRH) agonist treatment (triptorelin acetate 3.75 mg
every 4 weeks).

Discussion and conclusion

According to several authors, in patients with CPP, MRI images reveal the following types of
tumors: astrocytomas, optic nerve gliomas, craniopharyngiomas, hypothalamic tumors and tumors
of the pons, suprasellar tumors, fourth ventricle tumors, pineal tumors, neuroblastoma (including
neuroblastoma with cerebral metastases), germ-cell tumors, retinoblastoma, pituitary macroadenoma,
Ewing’s sarcoma, Burkitt’s lymphoma and Langerhans cell histiocytosis [3]. Within mentioned
tumors, pilocytic astrocytoma is considered the most common cause of CPP in children. Astrocytoma
is a tumor with low malignancy and a rare malignant transformation. According to the CBTRUS
statistical report [11], pilocytic astrocytoma is the most frequent primary brain tumor in 0 — to 19-
year-olds, with an average annual age-adjusted incidence rate (adjusted to the 2000 US standard
population) of 0,84 (per 100,000), which substantially declines from the 10-14 years age group to the
15-19 years age group. Pilocytic astrocytoma accounts for 15.4 % of children and adolescents (0 —
19 years) and 17.6 % of childhood (0-14 years) primary brain tumors. Most PAs are WHO grade |
tumors and only rarely show histological features of anaplasia (hypercellularity, moderate to severe
cytologic atypia in association with brisk mitotic activity, microvascular proliferation and/or
necrosis). In general, PAs are considered to have an excellent prognosis with overall 10-year survival
reported to be over 90 % [2]. However, the prognosis for tumors in the hypothalamic/chiasmatic
region (where the pilomyxoid variant occurs) and tumors where complete surgical resection was not
carried out has less favorable progression-free and overall survival [5]. Cases of apparent malignant
transformation of a pilocytic astrocytoma have been documented as case reports [1; 8] and mainly
following radiation therapy. Pilocytic astrocytomas are primarily treated by surgery. This may be
followed up by radiotherapy, particularly when there has been incomplete resection. Chemotherapy
may be given in some cases where the tumor progresses, especially where further surgery is not
possible. In our reported case, as the malignancy of pilocytic astrocytoma and metastasis to the spinal
cord was observed, the patient underwent partial removal of the tumor in the chiasmal-sellar area and
a series of chemotherapy procedures. 3,5 years after the diagnosis of the chiasmal-sellar region tumor,
when the boy was 4,5 years old, signs of sexual development appeared. Taking into account
symmetrical enlargement of testicles, high levels of unstimulated and stimulated LH, advancement
of the bone age for 4 years, exclusion of other forms of precocious puberty, the patient diagnosed
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with CPP. Currently, the patient has been taking triptorelin acetate 3,75mg/every 4 weeks
continuously for 1,5 years without signs of secondary sexual characters progression. In addition, the
patient is under the supervision of a pediatric oncologist, no clinical and radiological signs of tumor
growth have been detected in the boy for 6 months follow up.
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