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Pleuropulmonary blastoma (PPB) is the most common primary lung tumor of infants and young children and is known to be associated with
pathogenic variants in the DICER 1 gene. In addition to PPB, DICER I-associated conditions include a variety of other benign and malignant
tumors including cystic nephroma and Wilms tumor, ovarian Sertoli-Leydig cell tumor and gynandroblastoma, multinodular goiter and
thyroid carcinoma and certain childhood brain tumors among others. Early identification of individuals most at risk for DICER I-associated
conditions may allow family education, targeted surveillance and identification of DICER I-related tumors and conditions in their earliest

and most curable form. Given the rarity of these conditions, international collaboration is underway and encouraged.
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Introduction

Pleuropulmonary blastoma (PPB, OMIM #601200) ' is
the most common primary lung tumor of infancy and early
childhood 2 and heralds a unique spectrum of familial
disease. 3* The International PPB Registry has enrolled
individuals with PPB and related conditions from all over
the world including Russia. Early reports linked PPB
to additional tumor types. * Linkage analysis of affected
families by the PPB Registry first localized the associated
gene to chromosome 14 and sequencing confirmed
DICERI gene mutations underlie familial PPB and related
conditions. 3

DICER1

DICER! (OMIM #606241) 1 is a highly conserved gene
encoding Dicer, an endonuclease which cleaves precursor
microRNAs into mature miRNAs. DICER1 seems to
function as a two hit tumor suppressor in PPB and most
other DICERI related conditions. In most patients, a
germline loss-of-function mutation is seen. Most tumors
in individuals with germline DICER1 mutations also
display a second, tumor specific “hotspot” mutation in
one of 5 codons in the RNase IIIb domain. This results
in altered Dicer function and improperly cleaving 5p
miRNAs leaving a hairpin structure that is then targeted
for destruction. An abnormal 5p to 3p miRNA ratio in the

cell leads to altered expression of mRNAs and increased
risk of tumor formation. ¢

An analysis of loss-of-function germline DICERI
variation in the Cancer Genome Atlas component of the
Exome Aggregation Consortium showed a prevalence of
presumed pathogenic DICERI1 variants of 1:10,600.

DICERI1-associated conditions

Comprised of benign and malignant conditions, the
list of associated conditions DICERI gene includes PPB,
Sertoli-Leydig cell tumor (SLCT) of the ovary, cystic
nephroma (CN), renal sarcoma or Wilms tumor (WT),
nodular hyperplasia and carcinoma of the thyroid gland,
nasal chondromesenchymal hamartoma (NCMH),
embryonal rhabdomyosarcoma (ERMS), neuroblastoma,
ciliary body medulloepithelioma (CBME), pituitary
blastoma and pineoblastoma.’

In 2016, the International PPB Registry convened the
first ever International DICERI Symposium. Attendees
included medical physicians, nurse practitioners, registered
nurses, genetics counselors, and clinical research staff, and
represented institutions from the United Statesand Canada,
Russia, France and Germany. Based on consensus from the
symposium participants, testing for DICER1 pathogenic
variantsis recommended inindividuals with PPB (all types),
ovarian Sertoli-Leydig cell tumor or gynandroblastoma,
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childhood onset multinodular goiter or differentiated
thyroid carcinoma, thoracic or uterine cervical embryonal
rhabdomyosarcoma, lung cysts in childhood, especially
if multi-septated, multiple or bilateral, cystic nephroma,
nasal chondromesenchymal hamartoma, ciliary body
medulloepithelioma, pineoblastoma, pituitary blastoma,
gynecologic or genitourinary neuroendocrine tumors or
sarcomas including undifferentiated sarcoma.

DICERI testing should also be considered for
individuals with multinodular goiter or differentiated
thyroid carcinoma in two or more relatives or in an index
patient with a family history consistent with DICERI-
associated conditions.

Two or more of the following conditions in an
individual’s personal or family history may also
prompt consideration of testing: lung cysts, renal cysts,
multinodular goiter or differentiated thyroid carcinoma,
Wilms tumor, embryonal rhabdomyosarcoma, poorly
differentiated neuroendocrine tumors or undifferentiated
sarcomas. Macrocephaly may also be seen though its
utility as an indication for testing is unknown. It should
be noted that many of the aforementioned conditions may
also be seen in alternate cancer predisposition syndromes
including Cowden syndrome, Peutz Jegher syndrome and
others, thus pre and post testing genetic counseling and
consideration of other genetic predisposition syndromes is
strongly recommended.

Pleuropulmonary Blastoma (PPB)

PPB is pathognomonic for DICERI gene mutations
and also one of the most aggressive and potentially fatal
manifestations of this syndrome. PPB is believed to arise
from primitive pleuropulmonary mesenchyme. It is the
pulmonary analog of more familiar dysembryonic childhood
tumors such as Wilms tumor (nephroblastoma), embryonal
rhabdomyosarcoma, retinoblastoma and others. 27 The
biology of PPB is unique among these embryonal tumors
in that clinically and pathologically PPB follows an age-
related progression over the first 7.5 years of life.”® The
relatively innocuous-appearing early cystic manifestation
of PPB (Type 1) in very young children may progress to
cystic/solid Type II PPB and then solid Type III PPB,
both of which are overt aggressive mixed-pattern sarcomas
(Fig. 1). 7% In rare circumstances individuals older than 7
have been diagnosed with PPB; one even at 36 years of age.’

Lung cysts later pathologically diagnosed as PPB
have been observed by prenatal ultrasound as early as 31
weeks gestation. 8 Cystic PPB can be unifocal, unilateral,
and limited to the affected lobe, but in many cases it is
multifocal and/or bilateral (Fig. 2). ® Type I PPB is often
indistinguishable on imaging from congenital cystic
adenomatoid airway malformation (also called congenital
pulmonary airway malformation). A detailed family history
may help determine if past conditions in either the patient
or among family members are known to be associated with
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DICERI and would therefore increase suspicion that the
cyst is PPB. 10-12
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Figure 1. Age at presentation histograms: type I and type Ir PPB (left); type 11
and I11 PPB (right) . ¢

1
. |

Figure 2. Chest film and CT images of type I PPB demonstrating typical
presentation with pneumothorax and showing the multilocular cyst

Type 11 PPB and Type I1I PPB often present as a large
malignant neoplasm, often causing a shift of the lung,
heart, diaphragm or liver (Fig. 3 & 4). Due to the size of the
mass, resection is often not possible at diagnosis. In these
instances a biopsy should be done to confirm the diagnosis
of PPB. The diagnosis may be challenging based on needle
biopsy alone.

Figure 3. Type II PPB. (a) Axial CT image of solid tumor encroaching upon
residual air-filled cystic spaces. Thirty months earlier, a large right lower
lobe cyst was apparent on an abdominal flat plate radiograph obtained for
abdominal pain (not shown). This cyst was not appreciated. (b) Sarcomatous
overgrowth of cyst septa (different patient from (a))

Type I1 PPB is a mixed cystic and solid lesion. The
residual cystic portions of Type II PPB feature the delicate
cystic structures of type I PPB with its population of
primitive small cells with or without rhabdomyoblastic
differentiation and nodules of fetal cartilage (Fig. 3)
whereas the solid foci of type II PPB have histological
features that overlap with the exclusively solid type III
PPB. Type III PPB is a complex sarcoma with embryonal
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rhabdomyosarcoma, high-grade spindle cell features,
scattered large, bizarre-appearing anaplastic cells, and
nodules of sarcomatous cartilage. The various patterns are
not necessarily represented in any single Type 111 PPB.

Figure 4. Type I1I PPB. (a) Axial chest CT image of large right hemithoracic
mass. (b) Cut section of encapsulated solid PPB resected prior to chemotherapy.
This child developed bifiontal cerebral metastases 12 months following chest
PPB diagnosis. Chest disease did not recur. The child is alive 10 years from
chest diagnosis

The median age of presentation (Type I, 8 months; Type
11, 36 months; Type I11, 41 months), the histologic features
that overlap type I with type II and type I1 with type IIT and
individual patients who demonstrate progression suggest
that these 3 types represent a continuum (Fig. 5).

Age 4 months, type I

Age 34 months, type II
Figure 5. Classical progression of PPB type I to PPB type 1l and 111

Age 36 months, type ITT

Not all type I PPB will progress, some may actually
regress or involute to type Ir PPB as noted by Hill et al.
13 Type Ir are cysts with the architecture of the type I PPB
that lack the subepithelial primitive small cell population
and have a hyalinized interstitium. Type Ir PPB has been
observed at all ages. Unresected presumed type Ir PPBs in
adult relatives of PPB patients have minimal potential to
progress to a type II or I1I lesions. ¥ An asymptomatic lung
cyst in a PPB family member after the age of 7 years (age at
which >95% type 11 and 111 lesions are diagnosed®) is likely
a type Ir lesion (Fig. 6).

Brother 1. Age 24 yrs

Brother 2. Age 15 yrs

Figure 6. Type Ir PPB are lung cysts which radiographically resemble PPB
with delicate septa without any remnants of the primitive cells in the cyst walls.
An older PPB family member with cysts most likely has Type Ir PPB. However
even very young children can have Type Ir PPB

TEMATOJIOTM u OHKOJIOT MU

The prognosis of PPB is correlated with the pathological
type as a reflection of the increasingly aggressive nature of
this neoplasm from a purely cystic to a solid neoplasm.
Based on the PPB Registry retrospective series of 350 cases
with nonstandardized treatment from many institutions,
the long-term overall survival for type Ir is 100%, for type
1 PPB is 94%, for type 11 is 71%, and for type 111 is 53%
(Fig. 7). ® Among type II and III PPBs, the presence of
metastatic disease at diagnosis is associated with a lower
likelihood of survival.
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Figure 7. Outcome of PPB subtypes based on data from 350 PPB cases. * The
survival of Type I/1r is significantly better than type Il which is better than type 11T

Management of Type I PPB

Ifatype I PPB or type Ir lesion in a young child (<7 years
of age) is suspected, complete cyst resection is recommended
by performing cystectomy or lobectomy. The remaining
lung and other unaffected lobes readily expand even when
completely atelectatic before resection. Postoperative CT
scan is recommended to look for residual cysts.

The major risk after type I PPB is its progression to the
more advanced type II and III. A recent analysis by the
PPB Registry of 115 type I and 40 type Ir PPBs has shown
disease progression in 19/155 (12%) — all by 53 months of
age. At last follow-up 95% of the 115 in this group with
type I PPB are alive, and all deaths were preceded by
progression to type II or I11. '* Whether chemotherapy will
prevent such progression is the most important unsolved
question regarding the management of type I PPBs.
Earlier retrospective study of type I PPB suggested that
chemotherapy may improve outcome. ' In contrast a larger
study by the PPB Registry of 89 type I and 26 type Ir patients
did not show statistical advantage to chemotherapy. ® The
PPB Registry currently suggests adjuvant chemotherapy
for type 1 PPB with vincristine, actinomycin-D, and
cyclophosphamide (VAC). The European EXPeRT group
suggests vincristine and actinomycin-D. '
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Management of Type II and Type II1 PPB

Combined multimodal therapy including surgery and
aggressive chemotherapy is necessary in cases of type 11 and
111 PPB. %1617

Complete surgical resection is recommended either
primarily or following neoadjuvant chemotherapy for
suspected type II and III PPB. Because these neoplasms
are often large, a preoperative biopsy may be the initial
step. Local control with re-resection should be attempted
after no more than three rounds of chemotherapy because
tumors have been demonstrated to recrudesce thereafter.
Chemotherapy alone cannot be expected to produce
complete disease eradication. At surgery, the type II or
IIT tumor may appear encapsulated (Fig. 4b) or may be
necrotic and friable with a tendency to rupture, requiring
piecemeal removal. Intrathoracic spillage has been
associated with poorer event-free survival for type 11 PPB,
but not type III. 3. Intrathoracic spread may involve direct
invasion of pleural surfaces, and the diaphragmatic muscle,
whereas, ribs and intercostal muscles are only rarely
invaded. Occasionally, an extrapleural pneumonectomy
maybe required to remove extensive tumor that involves the
lung and both pleural surfaces.

Historically, chemotherapy regimens for type II and
III PPB have been based on other childhood sarcoma
regimens.®”" The regimen of IVADo: ifosfamide,
vincristine, actinomycin-D, and doxorubicin has been
recommended by the PPB Registry since 2009. 2° IVADo
has been given in a semiprospective manner to 54 patients.
An ad-hoc analysis shows relative advantage of this regimen
compared with historical controls (Fig. 8).
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Figure 8. Analysis in 2015 by the IPPBR of event-free-survival (EFS) and
overall survival (OS) analysis of 54 cases of IVDo treated Type 11&I1I compared
to historical controls. A. The whole group. B. Only patients treated after 2000. In
both cases survival benefit is noted
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In contrast to type I PPB, type Il and III PPB may
present with metastatic disease. Brain metastasis is the most
common site.® Central nervous system (CNS) metastasis
has been observed within 6 weeks of normal surveillance
brain imaging, which indicates the potentially rapid growth
of brain metastases. Therapy must be prompt and may
include gross total resection followed by radiation therapy.
Stereotactic radiosurgery followed by focal conformal
radiotherapy would be a minimum for therapy although
some children have had additional chemotherapy, including
high-dose chemotherapy with stem cell rescue. ?' Other
metastatic sites include intrathoracic metastasis along
pleural surfaces, bone and rarely liver metastasis.

Whether upfront radiation therapy in type Il and III
PPB is necessary is not clear. Radiation is commonly used
for residual disease following surgery and in the context
of intensive chemotherapy. It is clearly indicated for brain
metastasis. Dosage appropriate for high-grade sarcoma (44
Gy or above) may be required. '®

Relapsed PPB

In a recent PPB Registry analysis of individuals with
recurrent PPB, the majority of relapses (59%) were
brain metastasis; some had local chest relapse as well. 2
In most of these cases metastasis to the brain occurred
within 36 months of detection of the primary tumor and
was independent of disease status in the chest.®?* Spinal
metastases may also occur. Therapy for relapsed type
IT and III PPBs is not standardized and the outcome is
poor, with only 26% long-term survival (Fig. 9).22 Some
have survived after relapse with multimodal therapy
with surgery, radiotherapy. Some survivors have also
undergone high-dose chemotherapy with autologous
stem cell rescue.
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Figure 9. Above: overall survival (OS) of 107 cases relapsed PPB type 11 and type
111. 22 Most events within 24 months of original diagnosis; 5-year OS 26% (95%
CI 17-35%), median survival 11 months (95% CI 9-17 months). Below — some
patients with isolated CNS or chest recurrence can rarely survive, whereas the
outcome for combined relapse especially with bone metastasis is especially poor
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Conclusions

The International PPB Registry and the International
Ovarian and Testicular Stromal Tumor Registry represent
a multi-institutional consortium of clinicians and research
scientists based at Children’s Minnesota, devoted to
understanding the pathogenesis of PPB, Sertoli-Leydig cell
tumor, and other DICERI-associated conditions and to
improving their diagnosis and treatment. Founded in 1988 and
2011 respectively, the two linked registries have enrolled over
500 patients with PPB and more than 150 patients with ovarian
stromal tumors and additional patients with other DICER1-
related conditions. The registries serve as coordinating centers
for procurement and shared access to biological samples
and clinical information. More information is available at
PPBinfo@childrensmn.org or www.PPBregistry.org and
OTST@childrensmn.org and OTSTregistry.org.
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Through collaborative studies using these clinical
and biological repositories, much progress has already
been achieved. The clinical arms of the consortium have
defined the spectrum of childhood cancers associated
with germline DICERI1 mutations and conducted the
first clinical trials to refine PPB treatment protocols.

These discoveries are transforming the diagnosis and
clinical management of children with PPB and other
DICERI1-associated solid tumors. We have shown that
appropriately targeted genetic and clinical screening
can lead to early detection and may increase likelihood
of cure for children with early PPB.24 Current aims
also include the development of novel diagnostics and
therapeutics. Further collaboration is underway and
encouraged.
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Pleuropulmonary blastoma (PPB) is the most common primary lung tumor of infants and young children and is known to be associated with
pathogenic variants in the DICER 1 gene. In addition to PPB, DICER I-associated conditions include a variety of other benign and malignant
tumors including cystic nephroma and Wilms tumor, ovarian Sertoli-Leydig cell tumor and gynandroblastoma, multinodular goiter and
thyroid carcinoma and certain childhood brain tumors among others. Early identification of individuals most at risk for DICER I-associated
conditions may allow family education, targeted surveillance and identification of DICER I-related tumors and conditions in their earliest
and most curable form. Given the rarity of these conditions, international collaboration is underway and encouraged.
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BBenenne

[IneBponynemoHanbHass Omactroma (I1I1B, online
Mendelian inheritance in man (OMIM) #601200) [1] Hau-
0oJiee yacTasi OIMyXoJib JIETKUX Y HOBOPOXKICHHBIX U IeTCH
paHHeTro Bo3pacTa [2], KoTopas SIBJIsIeTCs MpeIBeCTHUKOM
1IEJIOTO CIIeKTpa HaCJCACTBEHHBIX 3a0ojieBaHuil |3, 4].
MexnyHapoaHbiii peructp no uzydyeHuto III1b Bkitio-
yaet jiull ¢ [1T1b 1 cBsI3aHHBIMU COCTOSIHMSIMU CO BCETO
mupa, BKiouast Poccuro. PaHHMe cooOl1eHUsI CBSI3bIBAIU
[IT1b ¢ pomoJHUTENbHBIMU BUAAMU oItyxoseit [4]. AHa-
JIN3 CBSI3EH B CEMBbSIX C 3a00J1eBaHNEM TTO3BOJIMIT PETUCTPY
[1I1b BepBhIe TIOKaIU30BaTh aCCOLUMMPOBAHHBIN I'eH Ha
14-i1 xpoMOcOoMe U ITyTeM CeKBEeHMPOBAaHUSI TIOATBEPIUTD,
yTto MyTaiuu reHa DICER ] BBI3BIBAIOT CEMEWHBIEC CIIydyan
I1I1b 1 cBsSI3aHHBIX COCTOSTHUIA [5].

DICERI1

DICERI (OMIM #606241) [1] — 3TO BBICOKO CO-
XpaHHBIA T€H, KOAMPYIOIIMM SHIOHYKJIEa3y, KOTOpas
pacuiernisger npeniectBeHHUMKoB Mukpo-PHK B 3pe-
neie Mukpo-PHK. MoxxHo npeamnonoxuts, uto DICER]
SIBJIICTCSI TEHOM-CYIPECCOPOM OIYXOJH, TPEOYIOIINM
2 cobwrtuii (two hit) mis passutus I1I1b u npyrux cBs3aH-
HbIX ¢ DICER cocTostHMiA. Y O0NBITMHCTBA OOJIBHBIX (PUK-
cupyeTcs TepMUHabHAs MyTallusi, CBSI3aHHAs C TOTepeit
¢yHKUIMM. BONBIIMHCTBO OMyX0Jieit Y MallMeHTOB C TepMU-
HanbHOI MyTtauueit DICER]I Ttaxke (hOpMUPYIOT BTOPYIO,
crieM(UUHYIO JIJIST OITyXOJIA «TOUYECYHYIO» MYTaLIMIO OJHOTO
u3 5 komoHoB momeHa PHKaszer I1Ib. D10 BeneT K n3MeHe-
Huto pyHkimu Dicer n HeHamIexkaleMy paciieIieHUo Sp
mukpo-PHK, rmocsie yero oHa octaercst B BUAE LIMUJIEK, YTO
SIBJISIETCSI HEYCTOMUMBOM CTPYKTYpoil u paspyiiaercs. He-
HopMaJibHOe cooTHoIeHue 5p 1 3p mukpo-PHK B kieTkax
BeleT K U3MeHeHUIo aKcrpeccun matpuuHoit PHK u mo-
BBILLIECHHOMY PUCKY (hOPMUPOBAHUST OITyX0H [6].
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AHanu3 repMuHaIbHBIX BapuaHToB DICERI, cBsi3aH-
HBIX ¢ ToTepeit (pyHKUMU, B ATiiace paKOBOIO IeHOMa,
gapistonierocs yactelo Exome Aggregation Consortium,
MoKasaj IpeoldJiafaHue IIPeaIoJaraeMbIX IaTOT¢HHBIX
BapuantoB DICERI B cootHoueHun 1:10 600.

DICER I-accouunpoBaHHbIe COCTOSHHS

CIMCOK COCTOSIHMI, acCOIMMPOBAHHBIX C TEHOM
DICERI, coctoutr u3 I0OOPOKAYECTBEHHBIX U 3JI0Kaye-
CTBEHHBIX HOBooOpazoBaHuii u Bkmwodaer III1b, omy-
XOJIb SIMIYHUKOB U3 KiIeToK Ceptomu—Jleitnura (OKCJI),
kucro3Hyo Hedpomy (KH), capkomy mouku miam Hed-
pob1acToMy, y3JIOBYIO TUMEPILIA3UI0 M paK IIUTOBUIHOMN
JKeJe3bl, Ha3aJIbHYI0 XOHIPOME3CHXUMATbHYIO FaMapTpOMy
(HXMT'), smoproHanbHyl0 padmomuocapkomy (DPMC),
HeMpOoOIaCTOMY, MEAY/UIO3NMUTEIMOMY LIMJIMAPHOIO TeJla
(MBIT), runodpusapHyio 61acToMy U THeobaacTomy [3].

B 2016 . MexnayHaponusbiii peructp 116 BriepBbie
MPOBEJ IIEPBBIM MEXIYHAPOOHBIM CHUMIIO3UYM, MOCBSI-
meHHbIid DICERI. YyacTHUKaMM ObUTHM Bpauu, (hesibl-
IIepbl, MEAULIMHCKHUE CECTPhI, KOHCYIBTaHThI-TCHETUKHN
¥ yUEHBIe-UCCIIeA0BATE M, KOTOPBIC PEACTABIISIINA YUPEK-
nenns n3 CLIA, Kanager, Poccun, ®panium n [epmanum.

OCHOBBIBasSICh Ha KOHCEHCYCE YYACTHUKOB CUMITO3M-
yMa, TeCTUpOBaHMe Ha TaTtoreHHble BapuaHThl DICER]
PEKOMEHIYeTCSI Y BCEX MAIlMEHTOB CO BCEMHU THUIIAMM
II1b, OKCJlI sguYHMKOB WJIM THUHAHAPOOJIACTOMOIA,
MHOTOY3JIOBBIM 3000M 1 Au(GepeHIIMPOBAaHHBIM PAKOM
IIUTOBUIHOM XeJie3bl, BepUMUIINPOBAHHBIX B IETCKOM
Bo3pacte, DPMC TopakaJlbHOI JIOKaIU3aluu U C TI0-
paxkeHMeM IIeHKW MaTKU, KMCTO3HBIMU U3MEHEHUSIMU
JIETKMX B IETCKOM BO3pacTe, B OCOOCHHOCTU COepKalln-
MM MHOXECTBEHHBIC CEITHI, a TaKXKe MHOXKECTBEHHBIMU
n ounatepanbHbiMu Kuctamu, KH, HXMI, MBOLUT, nu-
Heo0IacTOMOM, TUIopuU3apHOil 0JIACTOMOM, HEHpPOIH-
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JMIOKPUHHBIMU OTIYXOJISIMU WM CapKoMaMW, BKITIOYast
HeaudGepeHIIMPOBAaHHYIO CapKOMY, XXEHCKOHN MOJ0BOM
CHUCTEMBI K1 MOYETIOJIOBOY CUCTEMBI.

TectupoBanue st oneHku cratyca reHa DICERI]
JTOJKHO TIPOBOJIUTHCS TIAIIMEHTaM C MHOTOY3JIOBBIM 30-
60M U A GepeHIIMPOBAaHHO KapLIMHOMOM IIIMTOBUIHOMK
KeJie3bl y 2 WM 0oJiee pOJACTBEHHUKOB WJIM Yy MallMeHTa
¢ ceMeitHol ncropueii, Bkimovatomeit DICER I-accoumm-
pPOBaHHbBIE COCTOSTHUSI.

JBa unu GoJiee CAEAYIOLINX COCTOSIHUSI Y KOHKPET-
HOTO TIAlIMeHTa WM YKa3aHWsI Ha JaHHbBIE COCTOSTHUS
B CEMEHOM aHaMHE3€ MOTYT TaKXe€ CIYy>XWUTb MpPero-
CBUIKOW K TIPOBENEHWIO TECTUPOBAHWS: KWUCTHI B JIeT-
KUX, KUCTO3HbIE U3MEHEHUS MMOYeK, MHOTOY3JI0BOI 300
u nuddepeHIIMpoBaHHAas KapIIMHOMa ITUTOBUIHOM KeJie-
3bl, He(pobaactoma, DPMC, mioxo nuddepeHIpoBaH-
Hasl HEMPOIHIOKPUHHAS OITyX0JIb WN HearuhhepeHIIpO-
BaHHasg capkoMa. Makpouedaiisi MOXET TEOpPeTUYeCKU
CITy>KWUTh TIPEATIOCHUTKON JUTST TECTUPOBAHUS, OMHAKO JI0-
CTOBEPHOCTb IAHHOTO MTPU3HAaKa O KOHIIa He n3y4yeHa. He-
00XOIMMO TIOHMMAaTh, YTO MHOTWE W3 BBIIICYITOMSHYTHIX
COCTOSTHMIT MOTYT TaKxKe BCTPEUaThCs TIPU IPYTUX CUHIPO-
Max, MpeApacnoaralllnxX K paKy, BKiitoyas cuHapom Ko-
yneHa, cuHapom Ileiitiia—Erepca u ap. Takum oGpasom,
KpaifHe peKOMEHJIyeTCsl TeHeThYecKasi KOHCYJIbTaIusI 10
Y TIOCJIe TECTUPOBAHMUS B TIEJISIX UCKITIOUEHMST APYTUX TeHE-
TUYECKUX MPEAPACTIONaralonX CUHIPOMOB.

IIneBpomyisMOHAbHAS OJacTOMA

IT1b — maTorHOMOHWYHBIA BUJ 3JT0KAY€CTBEHHOTO
HOBOOOpazoBaHus 111 MyTanuii reHa DICER I n Takke
HauboJiee arpecCMBHOE UM MOTEHIUAIbHO (aTaibHOE
nposiBieHue 3toro cuHapoma. Cuurtaercs, uto I1T1b
BO3HUKAET W3 MPUMUTUBHON TIJIEBPOMYJIbMOHATBHOMN
ME3eHXMMaJIbHOW TKaHW. DTa OMyXOJb SIBJISIETCS Jie-
TOYHBIM aHAJIOTOM 0oJjiee 3HAKOMBIX TUCIMOPUOHATb-
HBIX omyxoJiell y JeTeli, TaKuMX Kak HedpobiacToMma,
OPMC, petuHobnaactoma u ap. [2, 7]. buonorus II1b
SIBJISIETCS] YHUKAJIBHOM Cpein JaHHBIX 9MOPUOHATBHBIX
OIyXoJiell M XapaKTepusyeTcsl TeM, 4YTO KIWHUYECKU
u rucrojgornyecku IIT1B mporpeccupyeT B 3aBUCHU-
MOCTHM OT BO3pacTa B T€YEHUE MEPBBIX 7,5 JIET KU3HU
[7, 8]. OTHOCUTENBHO 0€300MIHO BBITJSASIIAS PAHHSIS
kucto3Hagd Gopma IIIIb (tun I) y oueHb MajeHbKUX
JleTeil MOXET MPOrpeccupoBaTh B KUCTO3HO/COMUIHBIN
tun II TIT16 u 3atem B conuanbiii Tum I1I, koTopbie
SIBJISIIOTCST KpaliHe arpecCUBHBIMU capkoMamu (puc. 1)
[7, 8]. B penkux ciydasix BCTpEUarOTCs MallUeHTHI, Y KO-
topsix [1T1b nuarHocTupoBaHa B Bo3pacTe ctapuie 7 JieT,
B 1 ciiyuae — B 36 set [9].

KucTel B JleTKux, KOTOpbIE TIOTOM JAMAarHOCTUPYIOTCS
kak I1ITb, Habatoganuck B MpeHaTaIbHOM TepUo/e ¢ To-
MOIIBIO YJIBTPAa3BYKOBOTO MCCIIEAOBaHUS He paHee 31-ii
Henenu rectaiuu [8]. Kucrosnas cdopma I moxer
OBITH YHU(DOKATBHOM, YHUIaTePaJIbHON M OTPAaHNYMBAThCS

TEMATOJIOTM u OHKOJIOT MU

TOPakKeHHOM JOJIeii JIETKOTO, HO B OOJIBIIIMHCTBE CTyJacB
XapaKTepu3yeTcsl  MYJBTU(OKATHLHBIM/OMIaTepaTbHBIM
nopaxeHuem (puc. 2) [8].
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Puc. 1. Bospacm na momenm nocmanosxu duaenosa I1115: mun I u mun Ir
(caesa); mun Il u 111 (cnpasa) [8]

Fig. 1. Age at presentation histograms: type I and type Ir PPB (left); type 11 and
111 PPB (right) [8]

a

Puc. 2. Penmeernocpamma (a) u komnsromepras momoepagpus (KT) (6) 115
1 muna, demoncmpupyrowue munuuHslii 0e6rom 3a001e6aHUS C Pa3BUMUemM
NHEEMOMOPAKCA U HAAUYUEM MHO2OKAMEPHOU KUCHb

Fig. 2. Chest film (a) and CT images (b) of type I PPB demonstrating typical
presentation with pneumothorax and showing the multilocular cyst

III1b 1 Tuma yacTo HeoTAMYMMa MpU BU3yaau3a-
LMK OT BPOXICHHOW KHCTO3HO-alIeHOMATO3HOU Mallb-
dopmaly AbIXaTeJbHBIX MyTell (TakKe Ha3blBaeMOit
BPOXAEHHON aHOMaluel AbIXaTeJbHbIX IyTeil). [lerasb-
HOE W3Y4YeHUE CEeMEMHOro aHaMHe3a MOXET TOMOYb
OIpeNenuTh HAIMYME TPEIIIECTBYIONINX COCTOSSHUM Kak
y caMoro MalueHTa, TaK Y ¥ WIEHOB CEMbU, KOTOPbIE MOTYT
ObITh accouupoBadbl ¢ DICERI, 4TO TIO3BOJUT 3aIOf0-
3pUTb, 4TO KUCTHI siBysitores TTITD [10—12].

Tunwer 11 u 111 TITTB yacTo npe3eHTUPYIOT Kak OoJIbLINe
MO pa3MepaM 3JI0KaYeCTBEHHbIE HOBOOOpa30BaHMSI, BCET-
Jia IPUBOSIIME K CMEIIEHMIO JIETKUX, ceplia, AuacdparMbl
U rieyeHu (puc. 3, 4). B cBsI3U ¢ pa3aMepoM Macc pe3eKLms Ha
MOMEHT ITOCTAaHOBKM TMarHo3a He Bceraa Bo3MoxHa. B aToit
CUTYalIUU [UIsl IOATBEPKACHUST IMarHo3a He00XOIMMO TPO-
BeieHWe OMOTICUM OMmyXoyd. [1o TaHHBIM TOJIBKO UTOJBHOMN
OMOIICUM TTOCTABUTD TUATHO3 3aTPYAHUTETBHO.

Tun I1 TITIB xapakTepusyeTcs COYETaHMEM KUCTO-
3HBIX U COJUIHBIX y4acTKOB. OCTaTOUYHbIE KUCTO3HBIE
obpazoBanus IIIb Il Tuma mpencraBiasitoT coboil ne-
JiMKaTHble KUcTo3Hble cTpYKTYyphl TIT1B I Tuma ¢ ux mo-
MyJIAIeld TPUMUATUBHBIX MEJKUX KJIETOK ¢/0e3 pabmo-
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MuobacTHO nuddepeHIUAMU U Y3/I0B (DEeTaTbHOTO
xpsima (cM. puc. 3), Toraa Kak COJMIHBIA KOMITOHEHT
II Tuma I1ITh numeeT rucTonornuyeckmue 0COOEHHOCTH, Te-
pecekalolmecs ToJIbKO ¢ coMuaHbIM Turiom I11.

Puc. 3. I[1115 Il muna (pasneie nayuenmot): a — KT 6 akcuanbHoli npoexyuu,
COAUOHAs ONYXOAb, PACHPOCMPAHSAIOWAASCS HA OCMAMOYHbIE 3ANO0AHEHHbIe
6030dyxom Kucmol. Ha penmeenoepamme, evinoanennoii 30 mec Hazao 6 ces3u
¢ boaamu 6 Hcugome (He NOKA3aHa), OblNa Bbi6AEHA OONBULAS KUCIA HUICHELL
0onu npagoeo neekozo. JlonoaHumensHas OUeHKa OAHHOI KUCHbL He NPpo8ooi-
Aacy; 6 — capkoMamo3Hblil pocm cenmol KUCHIbL

Fig. 3. Type Il PPB: a — axial CT image of solid tumor encroaching upon
residual air-filled cystic spaces. Thirty months earlier, a large right lower
lobe cyst was apparent on an abdominal flat plate radiograph obtained for
abdominal pain (not shown). This cyst was not appreciated; b — sarcomatous
overgrowth of cyst septa (different patient from (a))

Puc. 4. [1115 11] muna: a — KT epyonoil knemku 6 akcuanvHol npoek-
yuu, onyxonb OOALUWUX PA3MEPO8, 3aHUMAIOWAs NPABYIO NOAOBUHY ZPYOHOI
Kaemku; 6 — 6Ud Ha paszpese YOaneHHOU 00 Ha4aia NOAUXUMUOMEPANUU UH~-
kancyauposanroll ITITh. Y smoeo pebenka uepes 12 mec Obiau 00HapysceHbl
Memacmasst 8 000UX NOAYUWIAPUAX 20106HO20 Mo32d. JIokanbHoeo peyudusa
ommeuero He 0bin0. [layuenm xcue yepes 10.1em om nepsuuroeo uazHo3a

Fig. 4. Type Il PPB: a — axial chest CT image of large right hemithoracic
mass,; b — cut section of encapsulated solid PPB resected prior to chemotherapy.
This child developed bifrontal cerebral metastases 12 months following chest
PPB diagnosis. Chest disease did not recur. The child is alive 10 years from
chest diagnosis

TI1B tuna 11 sBisieTcsi KOMIUIEKCHON CapKOMOI, coue-
Tatonieii B cede yeptsl DPMC 1 BepeTeHOBUIHOI CapKOMBI
BBICOKOI CTEMEHM 3JI0KAYEeCTBEHHOCTH, COAepXKalleil pas-
OpocaHHbBIe OOJIbIINE, CTPAHHO BBINISIAIINE aHATIa3MpPO-
BaHHBIC KJICTKH U Y3JIbI CApKOMATO3HOTO Xpsia. PazmaHbie
BapraHTHI KJIETOYHOTO CTPOCHMSI He 00sI3aTeIbHO TTPEICTaB-
JIeHBbI B KaxkoM KoHkpeTHoM ciydae ripu [TI1D I11 tuma.

Menuana Bo3pacTa IIPE3CHTAMU Pa3IUIHBIX TH-
noB IIIb (tum I — 8 mecsaues, Tun 11 — 36 Mmecsies,
tun III — 41 mecsir), rucTojiornyeckue ocod6eHHOCTH,
KoTopbie 00bearH0T TUMbl [ v 11 v Tune 11 u 111, a Tak-
K€ MHAWBUIYyaJbHbIC HAOMIOACHUS, TEMOHCTPUPYIOIINE
IIPOTPECCHIO, TIO3BOJITIOT MPEIIIOIOXUTh, UYTO 3TH 3 TUTIA
MPeNCTaBSIOT COOO0I 3BeHbsl OMHOM Lienu (puc. 5).

16
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R

Bo3spact 34 mecsina, Tun II  Bospacr 36 mecsiues, Tun IT1

Bo3pacr 4 mecsina, Tan [

Age 4 months, type I Age 34 months, type IT Age 36 months, type 11

Puc. 5. Knaccuueckas npoepeccus I1116 uz muna I ¢ munot ITu 111
Fig. 5. Classical progression of PPB type I to PPB type Il and 111

OpnHako He Bce T1T1DB I Tuma 6ynyt nporpeccupoBaTth,
HEKOTOpble MOIYT Hao0OpOT perpeccupoBaTh U Iepe-
xonuTh B TUN Ir, Kak orMedyeHo B pabdote D.A. Hill et al.
[13]. Kuctel ITT16 Tuna Ir umeroT ctpoeHune, XxapakTepHoe
st Tura [, HO y HUX OTCYTCTBYIOT CyO3MUTEIMATbHbBIC
MPUMUATUBHBIE MEJIKHE KJIETKMA, HO MMEeTCs THaJWHU-
3upoBaHHbIi MHTepcTuumit. T1I1b Tuna Ir HaGmomaeTcs
BO BCEX BO3pacTHBIX rpynmax. HepeseunpoBaHHast mpe-
nojaraemas I1I1b tuna Ir y B3poCabIX POACTBEHHUKOB
nauueHToB ¢ I1I1b uMeeT MUHUMAaNbHBIA TMOTEHLMAT
K nporpeccuu B turnbl 11 u 111 [8]. beccumnromHble Je-
TOYHBIE KMCTHI y 4YJIEHOB ceMbu ¢ aHamHe3oMm [IT1b
B BO3pacTe crapiiie 7 JieT (Koraa auarHoctupyercs > 95 %
caygaeB tumioB 11 u 111 [8]) HanboIee BEpOSITHO SIBIISIIOTCS
II16 tuma Ir (puc. 6).

@K

200Ky
fivd

Bpar 1, 24 rona
Brother 1. Age 24 years

Puc. 6. [1115 muna Ir 6 sude ne2ounvix Kucm, KOmopbie paouoio0eu4ecKu Ha-
nomunarom 1115 ¢ monkumu cenmamu 6e3 0CMamk08 NPUMUMUBHBIX Kae-
mok 6 cmenkax kucm. bonee cmapwuii 6pam, cxopee éceeo, 6oneem I1115
muna Ir. Oonaxo ITITE muna Ir moxcem ecmpeuamocs daxce y demeil pan-
Heeo gospacma

Bpar 2, 15 ner
Brother 2. Age 15 years

Fig. 6. Type Ir PPB are lung cysts which radiographically resemble PPB with
delicate septa without any remnants of the primitive cells in the cyst walls.
An older PPB family member with cysts most likely has Type Ir PPB. However
even very young children can have Type Ir PPB

ITporno3 IIIIb koppenupyeT C TUCTOJOTMYECKUM
TUIIOM KaK OTPaXeHUE YPEe3BbIUAHO arpecCUBHON
MpUPOIbl JAaHHBIX HOBOOOpPA30BaHWN B psily OT YUCTO
KHUCTO3HOU 10 coauaHoil omyxonu. Ha ocHoBaHuu pe-
TPOCTIEKTUBHOTO aHaiau3a 350 malueHTOB, BKIIOUEHHBIX
B peructp I1ITh u nmoayyaBmnx HeCTaHAAPTU3UPOBAHHOE
JICYCHHE B PA3IMIHBIX YIPESKICHUSIX, IJIATETbHAS 001Iast
BBIKMBAEMOCTB OblIa caeaytomeii: i Ir — 100 %, I tum —
94 %, 11 Tun — 71 %, 111 tunm — 53 % (puc. 7) [8]. [pu
tunax Il u Il HanuyrMe MeTacTaTUYeCKOro MOopaXKeHUs
Ha MOMEHT MOCTAaHOBKM JUarHo3a ObLTO acCOLIMUPOBAHO
¢ 0oJiee HU3KMMU TTOKa3aTesIMU BbIKMBAEMOCTH.
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Puc. 7. Ucxodw I1116 6 3asucumocmu om muna Ha ocHogaruu 350 cayuaes
3abonesanus [8]. Boicusaemocmo nayuenmos ¢ munamu I u Ir snauumens-
HO Ayuue maxosol y nayuenmog ¢ munom I, komopas é céoro ouepeds ay4-
we 6 cpasnenuu ¢ munom 111

Fig. 7. Outcome of PPB subtypes based on data from 350 PPB cases [8]. The
survival of Type 1/Ir is significantly better than type 11 which is better than type 111

Benenue mieBpomyibMoHAPHOI 01acToMbl I THma

B cityuae nomo3peHus y pedbeHKa B Bo3pacte 10 7 JIeT
III1b Tuna I unu Ir HeoOxoaKMMa MOIHAsST Pe3eKUUST KUCT
MyTeM BBIMOJHEHUSI LUCTIKTOMUU WU JIOOPKTOMUM.
OcragBiasics mapeHxumMa JITKOTO U JIpYrue He3aTpOHY-
ThI€ TOJIM OXOTHO PACIpPAaBJISIOTCS, JaXe eCclivd A0 Pe3eK-
uuu yxe copmuponaics arenektas. [locie onepanuu
pekoMeHnyetcs BoinojsHeHue KT mig oueHku Hanmuuus
OCTAaTOYHBIX KUCT.

CambiM 60mbiimM prckom ITT1B I tuna ssisiercs mpo-
rpeccus B tin Il wium II1. TMocnenHuii ananus peructpa
II16 mokazan, uro u3 115 ciyyaes 116 I tuma u 40 ciy-
yaeB tuma Ir mporpeccusi 3a0oyieBaHus ObUla BBISIBJIEHA
y 12 % (19/155) maumMeHTOB — BCe CIy4ad IMPOrpeccuu
ObLTM TMAarHOCTUPOBAHBI Y NIETel 10 53 MecsleB XU3HU.
Ha momenT nocnennero ocmorpa 95 % u3 115 GobHBIX
[II1b I Tuma ObLIM XKUBBI, a BCE CIIy4yaul CMEPTU CBSI3aHbI
¢ niporpeccueii B Turnbl 11 u 111 [14]. CmoxeTt i1 XuMuo-
tepanus (XT) NpenoTBpaTUTh TaKyl0 MPOTPECCUIO SIBJISI-
€TCS CaMbIM TJIABHBIM HEPEIIEHHBIM BOIIPOCOM B BeICHUU
[II1b I Tuna. Panee mpoBeneHHOE PETPOCTIEKTUBHOE UC-
cnenoBanue naiueHTtos ¢ [I1b I tTuna npeanonarano, 4to
XT MOXeT yJIy4iiuThb ucxosl [ 15]. B mpoTHBOMOI0XHOCTD
3TOMY OOJIbLIEE IO YMCITY BKIIFOUYEHHBIX OOJIbHBIX UCCIIEN0-
BaHue pervctpa I[1T1b (89 nmaumenTos ¢ II16 I Tna u 26
¢ III1b tuna Ir) He MoKa3ano CTAaTUCTUYECKNA 3HAYMMOTO
npeumytiectsa npu nposenenun X1 [8]. Peructp II16
B HACTOSIIIIEE BPEMsI PEKOMEH/IYeT TTPOBEICHNE aIbIOBAHT-
Hoit XT mus II1B I Tuna ¢ BKItOUeHWEeM BUHKPUCTHUHA,
akTuHoMMIMHA D u mmkiiodochamuna (61ox VAC). EB-
pornerickas rpynna EXPeRT mpennaraer ncnonb3oBaHue
KOMOWHAIIMKM BUHKPUCTHHA U akTUHOMMIIMHA D [16].

TEMATOJIOTM u OHKOJIOT MU

Benenne miesponyasMoHa bHo# 0;1acTombl 11 u 111 Tumos

KoMmOvHupoBaHHasT ~ MyJAbTUMOAAJIbHASA — Tepamnus,
BKJTIOYAIOIIAsl XUPYPrUUECKOe JIEYEHUE U arpecCUBHYIO
XT, neooxoauma rpu I1I16 11 u 111 Tunos [8, 16, 17].

TlonHasg xupypruueckas pe3eKUUs PEeKOMEHIYEeTCS
KaK B KauecTBe MEPBUYHON MepbI, TaK U IMOCJIE HEOAIb-
oBaHnTHOU XT npu nmogo3penuu Ha [II1b I u 111 Tunos.
Tak Kak 3TM HOBOOOpa3oBaHMsI, KaK MpaBuo, O00JbllIne,
npeaonepauvoHHast OMOICHUST MOXET CTaTh MEPBBIM 1A~
roM B Tepanuu. JIOKaJbHBI KOHTPOJb C MOBTOPHOM pe-
3eKIIMeil JOoJKeH ObITh MPOBEAEH He To3aHee 3 0JIOKOB
XT, Tak Kak Mocjie 3TOro OMmyxojab MOXET JEMOHCTPUPO-
BaTh U3MEHeHUe cBoeii mpupoasl. M3onuposanHas XT He
MOXET CIMOCOOCTBOBATh MOJHOW 3panukaiuu 3aboseBa-
Hug. [Ipu xupypruyeckom jedeHuu omnyxoip npu [1I1b
II u III TMmoB MOXeT OKa3aTbCsl MHKAICYJIMPOBAHHO
(cwm. puc. 46) nnm ObITH HEKPOTU3MPOBAHHOM Y UMETH TEH-
JNEHINIO K Pa3pbIBY, YTO MOXET MOTPEOOBATH €€ yIaleHUS
YacTIMU. BHYTpUTpyIHOU pa3pbIBOMMYXOJIN ACCOLUUPOBAH
C XYAIIMMU MMOKA3aTeISIMU 0€CCOOBITUIHON BBKMBAEMO-
ctu tipu [TI1B II Tuna, Ho He Tumna I1I [8]. BHyTpurpy-
HOE pacIpOCTPaHEHUE MOXET HampsMyl0 3aTparuBaTh
TUIEBPAJIbHBIE TIOBEPXHOCTH, AMadparmy, mpu 3ToM pedpa
U MeXpeOepHBIE MBIIIIIBI BOBIEKAIOTCS B IMIPOLIECC PENKO.
HMHorna skcrparieBpaibHas THEBMOHIKTOMUS TPeOyeT-
¢S 11 yAAJIeHUsI paclIPOCTPAHEHHON OMyXO0Ju, KOTopast
BOBJIEKAET JIETKUE U 00¢€ TIIeBpabHbIE TOBEPXHOCTH.

Hcropuuecku pexumbl XT mst TG 1T u I11 tunos
0a3upoBAIMCH HA PEXUMaX, Pa3pabOTaHHBIX VIS CAPKOM
y neteit [8, 17—19]. Pexxum IVADo, Bximouaronuii udoc-
damMu, BUHKPUCTUH, aKTMHOMUUMH D U mokcopyou-
11H, ObL1 pekoMeHaoBaH peructpom ITIE ¢ 2009 t. [20].
IVADo npumeHsiicas B MOJYNPOCIEKTUBHOM (opmare
y 54 manueHToB. CrieluaabHbIN aHAIM3 MOKa3aJl OTHOCU-
TeJIbHbIe MPEUMYIIECTBA TaHHOTO peXrMa B CPAaBHEHUU
C UICTOPUYECKUM KOHTpoJIeM (puc. 8).

B nportusononoxHocts I Tuny IIIb Tunsr 11 u 111
MOTYT OBITh TIPEICTABIEHbl METACTATUYECKUM 3a00s1eBa-
HueM. [oJIoBHOI MO3T — HanboJsee yactas JOKaIU3alus
JUIS MeTacTa3oB [8]. MeTacTasbl B IEHTPAJIbHOW HEPBHOM
crcTeMe ObLTM OTNMCaHbl B TeYeHUE 6 HEl OT HOpMalb-
HOW KapTUHBI TPU PaAUOJIOTMYECKOM UCCIeIOBAHUU
TOJIOBHOTO MO3Ta, YTO TOBOPUT 00 MX YCKOPEHHOM pO-
cre. Tepanus 1omxHA OBITh OBICTPON U MOXKET BKJIIOYATh
MaKpOCKOIUYECKU TTOJTHOE YAAJIEHUE OIyXOJU € Mocie-
nytoueit mydeBoii Tepanueit (JIT). Crepeorakcuyeckast
paguoxXvpyprus ¢ nociaeayrouein GokaabHOW KOHGOPM-
Hoit JIT aBnsieTcs MUHUMAIbHO BO3MOXHBIM BAPUAHTOM
JIEYEHUSI, OTHAKO HEKOTOPBIE NE€TU MOTYT MOJYYUTh A0O-
nosHuTeNbHY0 XT, BKII0Uas BHICOKOAO3HYIO Teparuio ¢
MOJIEPKKON TeMOIMTOATUYECKUMU CTBOJIOBBIMU KJIETKAMU
[21]. Apyrue o6iactu, TAe MOTYT BBISIBISITHCS METACTa3bl,
BKJTIOYAIOT KOCTU U BHYTPUTPYIHOE PACIIPOCTPAaHEHUE TIO
TUIEBpPE, pexXe BCTpevaloTcs MeTacTasbl B neyeHu. HeoO-
XOIMMO JiM pyTMHHOe ucrnojb3zoBanue JIT nipu T1I1B 11
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Fig. 8. Analysis in 2015 by the IPPBR of event-free-survival (EFS) and overall
survival (OS) analysis of 54 cases of IVDo treated Type I1&III compared to
historical controls. A. The whole group. B. Only patients treated after 2000.
In both cases survival benefit is noted

"“':z.i},
S

P

/

Propaortion surviving
[onA B EOKHBL X

2 g
g 5 2t Isolated Chest Sy 05 39%
2z i 5 OB -30%
A Fos]
]
2 mes I20lated CNS S-y OS5 27%
§ 5?‘ I“ UHC, 5 OB-27%
2o, 0 gy
o | . CombinedChest +CNS or SystemicS-y O 3%
o _ Log-rank p=0.001 among all groups
L KomMEGHHHpOBaHHLIA PeLWIMD, Log-rank, p = 0,004, anA ecex rpynn
! i w OTETITOB =3 .': Y w om 1 1
Manchy
MecAub

Puc. 9. Bepxnuii pucynok: OB, 107 cayuaes peyuduea ITITH I1u 111 munos [22].
Bonvuuncmeo cobbimuii npousouino é meuerue 24 mec om uHULUANbHO20 OUa-
enoza; 5-nemmsis OB — 26 % (95 % I 17—35 %), meduana evixicusaemocmu —
11 mec (95 % JH 9—17 mec). Huxcnuii pucynox — HeKomopbie nayuenmoi
¢ uzonuposarmwvim nopaxceruem LLHC unu epyoHoll kaemku mo2ym 8vlicueams
8 PeOKUX cay4asx, 0OHaKo npu KOMOUHUPOBAHHbIX peyudueax (0cobeHHo npu
Memacmasax 6 Kocmi,) NPOeHO3 0COOeHHO HeONA2ONPUSINHbII

Fig. 9. Above: overall survival (OS) of 107 cases relapsed PPB type I and type
I11. 22 Most events within 24 months of original diagnosis; 5-year OS 26 % (95 %
CI 17-35 %), median survival 11 months (95 % CI 9—17 months). Below —
some patients with isolated CNS or chest recurrence can rarely survive, whereas
the outcome for combined relapse especially with bone metastasis is especially poor
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u 111 TunoB no cux mop HesgcHo. OOIyYeHre OOBIYHO UC-
MOJIB3YEeTCS [IJIs1 CTy4aeB C OCTATOYHOI OMYXOJbIO MOCTe
BBITTOJTHEHUSI XUPYPrUyecKoro JieueHus: Ha (hoHe TIpo-
BeneHus1 nHTeHcuBHOM XT. AGcostoTHO sicHO, yto JIT
MoKa3aHa B CIyyae METAacTa3oB B TOJIOBHOW MO3L. Moryt
TpeboBaTbcs 103bl, 3 (HEKTUBHBIE JISI CAPKOM BbICOKOM
cTeneHu 3o0KayecTBeHHOCTH (44 Ip wiu Boiie) [18].

PenunuBel n1eBpoOMyIbMOHAJIBHOM 0J12CTOMBI

TMocnennuit ananu3 peructpa [ITb mokaszan, 4to 60J1b-
IIUHCTBO pelanBOB (59 %) CBsI3aHBI ¢ HAMYKMEM MeTac-
Ta30B B TOJIOBHOI MO3T, B HEKOTOPBIX CITyJdasiX OTMEUATUCh
JIOKaJIbHbIE PelUIUBHI [22]. B O0NBIIMHCTBE ClTly4yaeB MeTa-
CTa3bl B TOJIOBHOI MO3T BO3HUKAJIM B TeUeHMe 36 Mec Tocie
BBISIBJICHUST TIEPBUYHON OITyXOJIM M HE KOPPETMPOBAIN CO
CTaTyCcOM OITyXOJIU B rpyaHOM KjeTke [8, 23]. Moryt Takke
BBISIBJISITHCSI METACTa3bl B CTMHHON MOST. Teparmst [utst pe-
tuausos II1B 11 u I TunoB He cTaHaApPTU30BaHa, a UCXO-
JIbI HEYJOBJIETBOPUTEIIbHBI — JITTUTEIbHASI BHKMBAEMOCTh
JOCTUTAETCSI TOJIBKO B 26 % cirydaes (puc. 9) [22]. Umerotest
BBDKMBIIINE TTOCTIE PEIUIMBa Ha (pOoHE MYIBTUMONATBHOMN
Teparuu ¢ ucrnoibzoBanueMm xupyprun u JIT. Hekoropbie
M3 HUX TakKe MoJIydad BbICOKOA03HY10 XT ¢ ayTojiorny-
HBIMM T€MOTIO3TUYECKUMU CTBOJIOBBIMU KJIETKAMM.

3akimouenue

MexnayHnapoausiii peructp I1I1b n MexayHapoaHbIit
PETUCTP MO U3YYEHUIO OBAPUAIBHBIX U TECTUKYJISIPHBIX
CTPOMAJIbHBIX OITYXOJIE TPEACTABISIOT COOOW MYJIBTHU-
LIEHTPOBBII KOHCOPLUUYM KJIWHULKUCTOB W YYEHBIX-UC-
ciaenoBareneil Ha Oase JleTckoil GonbHULIBI MMWHHECO-
ThI, LIEJIbI0 KOTOPOTO SIBJISIETCS MOHUMaHWE MaToreHes3a
[ITIb, omyxonu u3 kinetok Cepronu—Jleliaura u Apyrux
DICER I-accoluupOBaHHBIX COCTOSTHUI B TEJSX YIIyd-
IIEHUS WX JUATHOCTUKHU U JiedeHUuss. OCHOBaHHbBIE COOT-
BeTcTBeHHO B 1988 u 2011 . 3TM 2 CBSI3aHHBIX perucrTpa
BrutoyatoT 6osiee 500 6onpHbIX [TT16 1 6onee 150 nmauneH-
TOB CO CTPOMAJIbHBIMU OBapUaTbHBIMU OMYXOJSIMU U 10~
nojHuTeNbHO ¢ Apyrumu DICER I-accoumpoBaHHBIMU
COCTOSTHUSIMU. Peructphl paboTaloT Kak KOOPIAUHALIMOH-
HbI€ LIEHTPHI IJIs1 TIOJIyYEHUS U MPEAOCTaBICHUS JOCTyMNa
K OMoJIOrMYeckKuM odpasiaM U KJIMHUYECKON uHpopMa-
. bornpiie nHpOpMaMM MOXHO TTOJYYNTh, HAITUCAB
Mo 3JeKTpoHHBIM aapecaM PPBinfo@childrensmn.org
wm OTST@childrensmn.org, a Takxke Ha calTax WwWw.
PPBregistry.org u www.OTSTregistry.org.

brnarogapss COBMECTHBIM HCCIEAOBAHUSIM, WCHOb3Y-
IOIIMM 3TU KJIMHWUYECKUE W OMOJIOTMYECKUE XPAaHWIUIIA,
YK€ MOCTUTHYT 3HAUUTENIbHBIN mporpecc. KimmHumcrer —
YYaCTHUKU KOHCOPLIMYMA — OMPEAETWIN CIIEKTP BUIOB HO-
BOOOpa30BaHUIl y AETell, aCCOLIMUPOBAHHBIX C MyTalluei
B reHe DICERI, v opraHn30BaIi MIepBOE KIIMHUIECKOE HC-
cJIeOBaHUE 11 ONTUMU3ALIMU ITPOTOKOIOB Teparnuu [I15.

OTU OTKPBITUSL TPAHCHOPMUPYIOT TUATHOCTUKY U KITU-
Huueckoe BeneHue aereit ¢ [MI1b u apyrumu DICERI-ac-
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COLMPOBAHHBIMU COJIMAHBIMU OITYXOJIAMMU. Mbl I1oKasajiu,
4YTO HaLJICXKallM o6pa30M Ha3HAYEHHbIE TEHETUYECKUI

WU KIIMHUYECKU CKPMHHWHIY MOTYT IIPUBOAWTL K PAHHEMY

BBISIBJICHUIO 3a00JI€BaHUSI M 3HAUMMO YJydlllaTh pe3yJ/ibra-
ThI JJeueHus paHo aAuarHoctuposaHHoi ITT16 [24]. Tekyiue
LIeJIM TaKXKe BKIIIOYAIOT pa3pabOTKy HOBBIX JMArHOCTUYE-

pecoB.
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CKUX M TEPaIleBTUIECKUX TOAXOMOB. lalbHelIIee CoTpyI-
HUYECTBO B 3TOI 00JIACTH aKTUBHO BEIETCS U TTOOIIPSICTCS.

KondaukTt nnrepecon
ABTOpBI 3a8BJISIIOT 00 OTCYTCTBMM KOH(MJIMKTA UHTE-
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