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Introduction

With the recent improvements in the diagnosis and treat-
ments of pediatric malignancies, the number of patients
surviving long-term after surgery has been rapidly increas-
ing. Approximately 80% of children with cancer now sur-
vive longer than 5 years. Patients who have survived more
than 5 years after the treatments are generally identified
as childhood cancer survivors (CCSs). Large cohort
studies of CCS have reported that these patients are at
high risk for developing late treatment-related complica-
tions, such as organ dysfunction, second neoplasms, and
psychosocial problems.’* The importance of the quality of
life of these patients is now being recognized, and the late
effects of cancer treatments are essential and important
issues.

However, these have not been well recognized by pediatric
surgeons, especially before 2000. In 2005, pediatric oncolo-
gists and endocrinologists started the “long-term follow-up
clinic” for CCS in our hospital, and started to determine the
late effects in the patients who received multimodal antican-
cer therapy and survived more than 5 years or become
adolescents and young adults.> Therefore, the recent patients
with pediatric solid tumors treated by surgery are also
followed by the long-term follow-up clinic. The aim of the
present retrospective study was to assess the surgical and
medical disorders of CCSs who were surgically treated and
followed for at least 5 years in our pediatric surgical clinic to
clarify their problems and to establish a suitable follow-up
system for these patients.

Patients and Methods

From 1984 to 2008, 132 patients with malignant solid
tumors underwent surgical treatment at Osaka University
Hospital and lived to be older than 13 years of age, which is
the starting age for the adolescent. Among them, 26 pa-
tients died of disease, 42 patients were lost to follow-up,
and the remaining 64 patients were continuously followed
up in the pediatric surgical clinic for more than 5 years.
These patients, adolescent-young adult CCSs, were includ-
ed in this study. They comprised 32 males and 32 females.
The tumors included 22 neuroblastomas, 12 renal tumors,
11 rhabdomyosarcomas, 10 hepatoblastomas, 7 malignant
germ cell tumors, 1 primitive neuroectodermal tumor, and
1 granulosa cell tumor of the ovary. The average age of the
patients was 20.8 (range, 13-33) years, and the follow-up
duration ranged from 5 to 31 years (mean, 17.7 years). The
mean age at the diagnosis of the underlying tumor was 3.3
(range, 0-15) years.

The treatment regimens (chemotherapy, radiation thera-
py, surgery, and high-dose chemotherapy [HDC] with he-
matopoietic stem cell transplantation) and various late
effects, problems, and complications were retrospectively
assessed from the medical records. The chi-square test and
Fisher exact test were used to assess the difference between
the groups. A p value of less than 0.05 was considered to
indicate statistical significance.
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Results

Treatments

The treatment protocols for cancer have changed over time.
All of the 64 patients received surgical treatments. Fifty-five
patients (85.9%) received chemotherapy, 21 (32.3%) received
HDC, 12 (18.5%) received radiation therapy, and 9 patients
(14.1%) received surgery alone. Forty-six patients (71.9% of
followed cases; 43.4% of surviving cases) developed at least
one problem during the follow-up period.

Surgical Problems

The most important problem related to surgery was resection
of the affected organs. Fourteen patients (3 with neuroblas-
toma and 11 with renal tumors) underwent nephrectomy,
and 1 of them developed renal failure and required renal
transplantation. One patient with rhabdomyosarcoma re-
ceived cystectomy with urinary tract reconstruction. One
patient with a germ cell tumor received partial vaginectomy.
Two cases with ovarian tumors received oophorectomy, one
of whom also received partial hysterectomy.

Various other surgery-related problems, orthopedic dis-
orders (such as scoliosis and leg length discrepancies), Horner
syndrome, adhesive ileus which required laparotomy, portal
vein obstruction, and gallstones, were seen in the CCSs
(=Table 1).

Medical Problems

Growth retardation was defined as a height shorter than
— 2.0 standard deviation (SD) of the normal population.
Fifteen patients showed growth retardation. Among them,
two were diagnosed to have growth hormone (GH) deficiency
and were treated with GH therapy.

Gonadal dysfunction was evaluated by the serum levels of
luteinizing hormone (LH), follicle stimulating hormone
(FSH), and estradiol (females) or testosterone (males). Pa-
tients showing high levels of LH or FSH were considered to
have primary hypogonadism. Gonadal dysfunction was
observed in 23 patients (10 boys and 13 girls), and 8 patients
were treated with hormone replacement therapy. »Fig. 1
shows a typical case of growth retardation with gonadal
dysfunction. A 2-year-old female with stage IV neuroblasto-
ma was treated with surgery, chemotherapy, and HDC with
hematopoietic stem cell rescue (HSCR). Her height was
under — 25D of the normal range, and puberty was delayed,
when she was 10 years old. GH therapy was started when
she was 12 years old, and gonadal hormone therapy replace-
ment therapy was started when she was 15 years old, both of
which were effective, and her height caught up to the normal
range and puberty was observed.

The thyroid status of patients was evaluated by the serum
thyroid stimulating hormone (TSH) and free T4 levels. Six
patients showed high levels of TSH and were diagnosed with
primary hypothyroidism, and two of them were treated with
thyroid hormone replacement therapy. »Table 1 shows the
effects of HDC on the growth and endocrinological disorders.
The rates of growth retardation, gonadal dysfunction, and
hypothyroidism were significantly higher in the patients who



Table 1 Problems seen in the 64 CCSs followed in the pediatric
surgical clinic

Surgical problems 27/64 (42.2%)

Organ resection 18
Nephrectomy 14
Oophorectomy 2@
Cystectomy 1
Partial vaginectomy 1
Partial hysterectomy 12

Leg length discrepancies 3

Horner syndrome 2

Adhesive ileus 1

Scoliosis 1

Portal vein obstruction 1

Gallstone 1

Medical problems 35/64 (54.7%)°
Growth retardation 15

Gonadal dysfunction 23

Low bone mineral density 10
Hypothyroidism 6

Hearing impairment 6

Hepatitis 2

Renal dysfunction 1

Diabetes 1

Anemia 1

Second malignancy
Total

1/64 (1.6%)
46/64 (71.9%)°

20One patient received both oophorectomy and partial hysterectomy
bSome patients had muitiple medical problems

€16 patients has both surgical and medical problems

Abbreviation: CCSs, childhood cancer survivors.

were treated with HDC than in those who did not receive this
more aggressive treatment (p < 0.05) (»Table 2).

The bone mineral density of the lumbar spine was mea-
sured by dual energy X-ray absorptiometry in 18 patients. The
bone mineral density in childhood was expressed as SD from
the mean for age- and sex-matched controls according to the
report by Tanaka.® Ten patients showed a bone mineral
density lower than normal range and were diagnosed to
have a low bone mineral density. Other medical issues,
such as hearing impairment, hepatitis, renal dysfunction,
diabetes mellitus, and anemia were also seen in the CCSs
(~Table 7). There was one case of second malignancy, where a
parotid gland tumor developed in a patient after the treat-
ment of rhabdomyosarcoma in the cheek.

Discussion

In the present study, among the 64 patients followed in our
pediatric surgical clinic for more than 5 years and who

became older than 13 years old, 46 patients developed at
least one surgical or medical problem during the follow-up
period. During the same period, we treated 132 patients, and
26 patients died of disease. Therefore, 106 patients had
become CCRs. These results indicate that 72% of the followed
patients and 43% of the total CCRs developed problems during
the long-term follow-up. These percentages are compatible
with those of the previous reports. For example, Oeffinger et
al calculated the frequencies of chronic conditions in 10,397
survivors and 3,034 siblings and reported that 62.3% had at
least one chronic condition; 27.5% had a severe or life-
threatening condition (grade 3 or 4).> Geenen et al performed
a retrospective cohort study of 1,362 5-year survivors of
childhood cancer treated at a single institution in the
Netherlands, and reported that almost 75% of survivors had
one or more adverse events, and 24.6% had five or more
adverse events.>

The most important surgical problem is the resection of
affected organs. The kidney was the most frequently resected
organ, 14 of 64 cases received nephrectomy. Nephrotoxicity is
also a known acute side effect of several treatments, including
cisplatin, carboplatin, ifosfamide, and radiotherapy, and can
cause impaired glomerular filtration, proteinuria, and tubul-
opathy.” Elli et al investigated the blood pressure profile in 25
children with unilateral Wilms tumor and reported that the
daytime and nighttime systolic blood pressure and nighttime
diastolic blood pressure measurements were significantly in-
creased in the patient group compared with healthy children.®
Survivors with impaired renal function due to childhood cancer
treatment are usually symptom free. To reduce the risk of long-
term nephrotoxic events in CCS, the renal function and blood
pressure should be frequently checked for a long time, espe-
cially in the patients who received nephrectomy.

Another important surgery-related problem is the resection
of genitourinary tract tissues. In our series, one patient with
rhabdomyosarcoma underwent cystectomy with urinary tract
reconstruction. Such patients should be followed by urologists
for the rest of their lives. One patient with a germ cell tumor
underwent a partial vaginectomy, and another case with an
ovarian tumor underwent oophorectomy and partial hyster-
ectomy. These patients are not yet married, but they will have
troubles in terms of sexual contact, pregnancy and delivery
when they do. They will need to be carefully followed up in
collaboration with gynecologists.

Growth retardation is one of the most common compli-
cations that emerge during cancer treatment, and also during
the follow-up period in CCSs.>~12 In this study, 15 of 64 CCSs
(23.4%) exhibited growth retardation. The cause of growth
disturbance is considered to be multifactorial, and to include
nutritional insufficiency, GH deficiency, the exposure of the
spine or legs to radiation, hypothyroidism and corticosteroid
therapy. In our series, the patients who were treated with
HDC had a significantly higher risk of growth retardation.
Hypogonadism may cause insufficient pubertal height gain.
In the case of hormonal insufficiency, hormone replacement
therapy is reported to be effective for growth catch up.’ The
growth retardation was improved by GH therapy and gonadal
hormone therapy in our patients with hormone insufficiency.
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Abnormal gonadal function is also a common problem. In
male patients, it is sometimes difficult to recognize gonadal
dysfunction; however, high levels of FSH and decreased
testicular volume indicate primary hypogonadism. These
patients have the potential for experiencing male infertility
and should therefore consult urologists. An important late
effect among female survivors of childhood cancer is treat-
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ment-related ovarian damage and impaired fertility. Chemo-
therapy and radiation therapy are reported to be associated
with impaired fertility.'> Pubertal females with primary
ovarian dysfunction showed high levels of FSH, LH and a
low level of estrogen and amenorrhea. Recently, anti-Miiller-
ian hormone (AMH) was shown to be a sensitive marker of the
ovarian reserve. Miyoshi et al evaluated the ovarian function



Table 2 Effects of HDC on the patient growth and
endocrinological disorders

)
17° (81%)
6° (29%)

Growth retardation

Gonadal dysfunction 5 (12%)

0 (0%)

Hypothyroidism

Abbreviation: HDC, high-dose chemotherapy.
2Significantly higher in the HDC (+) group than in the HDC (—) group;
X squared, p < 0.05.

of 53 Japanese female CCSs by measuring the serum levels of
AMH and gonadotropin. Among them, 28 (53%) had a de-
- creased AMH level, whereas only 16 (30%) had an increased
FSH level.'* The ovaries are sensitive to both chemotherapy
and radiation. Therefore, the serum LH, FSH, and AMH levels
should be regularly checked, and if abnormal ovarian function
is suspected, the patients should be referred to gynecologists
for gonadal hormone replacement therapy.

Endocrinological abnormalities are common problems,
often requiring early interventions.>>'® In our study, a
deficiency of GH, gonadal hormones and thyroid hormone
were frequently observed among the CCSs, especially treated
with HDC. These patients should be followed by pediatric
endocrinologists for early detection of problems and appro-
priate treatments.

Conclusion

Various surgical and medical complications may occur many
years after cancer treatments, especially in patients who
received HDC. Among the surgical problems, resection of
the affected organ was the most serious problem. Medical
problems such as endocrine disorders seem to be more
serious. Lifetime medical surveillance and continuous fol-
low-up by not only pediatric surgeons but also by various
specialists, such' as pediatric oncologists, pediatric endocri-
nologists, gynecologists, urologists, and orthopedists, are
necessary.
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VIR (DEOZA Ma S UBEINBRAICHEEL T Y T VREBICET) 2Bk
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Ovarian tissue cryopreservation new practice in fertility preserve
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Yuki HoraGe and Nao Suzuki

B 7 v FERREERARE
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two‘n‘d

D IR, TUSEEEE, (LERs ASRMLE

@ ERIERFORR

A, HREEEORBIREINCMA, BERK
ErEofERE L OERAREH (cancer survi-
vor) DS LTV B 2 05, BOEMTPEHELT
TliZ 7z { QOL(quality of life) It DWW THKREX
BLOEE o Tw 5, & ICETEEREBEICN
T 2 LEEE PSRRI X o TR Z 2104
WAL, FEWICKELMETH 2 LRABRE T

5. £, BREEFEOERICL > TORDEMET

B> 6 DR L EE S A2 TR Ao AR D B T BB VT 72
D, HBBEEREFEFREREICRELEER 63N
7o, EIREBICINEBEAR2 L LY A 72K A
R,

EEEREFEDOHTA R4 v LTIX20064E, 7
AV A BERIEEY% (American Society of Clini-
cal Oncology : ASCO) 2SELEEEE 12 B 1) 2 1E2E
HRFICET 2RO F o4 v E2REL,
HEEERFEOERBIA O TH2BRE2HERHL
728 k7, BIRESROBRERE b o TR

76

BELTRETERLDIEPRENZ, ZOBD
FA B E D LS EE OERIERE S v
F 7 — 27 (FertiPROTEKT) D4 ¥ 94 v I3,
HEEHRFREIEREEO TR LARD D LI
FEITTRETHY, ZiUT X DIEBEDOIEHDE
HETRETRENI LT INLY, bosE
BT 2011 £E 11 HICHADA - £IEEEG
%4 (NPO Japan Society for Fertility Preserva-
tion : JSFP) BKIL XN, HEADERBIZEAb¥
A RIAVEESRY P 7—7 OBEIZEITT
DIEFENVHB I N0 D TH 5 (http://www.
j-sfporg/; T4 FXE 1, 2R).

& ERMREOHE
EEMERFEREI, BEEEOBER X AE

R, FREOIGEBG £ IR S N B, FE,

EIABAMRIC & > CTHBIRVE LR 2R IBETH
%, THICBT 3 BEREEOEEE X NEEED
LERINLZEEERFEEOEREZE 1 IR
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High risk*!

£ 1 EAEBICIMESERSE A5 XY (& ; ASCO 2013)Y
Y22 BETT b a—) BEBIUVRERL FORT N SR
H R~ OE MEHIEBE O 7L
7N FE VALEF + 4 BB R &, VvoE B%IE Ewing
ARE, REMEE WBEE
7V AR + B R R et ARE, SRRl LT
. 2 %), 7] JeE, VA s
FmRATT S FRE e e o

TOANNRY VEELLI AV

MQOPP : >3 a—2X,
BEACOPP : >6 %A 7V

Hodgkin V ~Si&

€Y' I For BCNU 28T L ¥ 2 v + &R R iz
>6 Gy (BRAZZlE), Wilms B, tiRFiaE, WiE,
ZIEE S B\ B B AT R R B >10 Gy (RIREFRRD), Hodgkin Y v 308, SREICHL
>15 Gy (WIfEFk%) T
2 BT IR A & e ia e iE
AR R A >40 Gy i
TIURAT7 7 I FRE 5 g/m?*(30~40 %) HIER L
RIH T B ACHEE % 4}“:42;1:;7(2 45(; %;G VOr | g
Intermediate | FOLFOX4(7 VA a5 n - 7x U VB« 2X9) 7S5 F) KGE
risk™? SRATIFURETLIR Y FEEE

JRER® 3 o i3 B AR RS

10~15 Gy (#EFRHT),
5~10 Gy (¥I#EFH)

Wilms [&5, MEFMIE =i
&%, MR, ALL % Hodgkin
Y VoSBT

Lower risk*3

7 VARSI DO ER % &
LY Xy

ABVD, CHOP, COP,
FHLPE 125 % S AR E

Hodgkin %, JF Hodgkin V ¥ %
&, B

Fus v F—LHER(FLENT,

IR RAT7 7T INEEL LY XY | CMF, CEF, CAF(<30#%) Iz
FPYEIYAL TV R ITEY AML
Very low or | E¥ 7 ) AF & i &XEE HIWRE, VN, 29E, FE
no risk** | k= v E PR B
| A= F AR (T RAFUOE ey 7 RE, REEE, Fe/ANHRaE, SEEEERE,
Unknown *® N—X 75 ®) HIE

7Y Ry 7®)

FENHRBEATE, B, CML, GIST

FPNENME TANT 7, ANVLAFY, S 7UFRAT7IR, ARAT773F, AhRFv, AN775yv, 7o

HANNSY v,

Rp 25w NEEEEZETHHREESD.

*High risk : >70% DZEIEERICEAR LS,
*?Intermediate risk : 30~70% DL EISIEBICEAR E L B,
*3Lower risk : <30% DLEIIBEBICEARER S,

*4Very low or no risk : ARICIZEE L,
*SUnknown : RAL

F. ASCO 2013 DH A F 74 v TIRRERERE
Fik%, EMERNAE (standard) & FERRBRER LA
# (experimental) IC 3T T3V T, z0F
Uz 2T, ASCOFA Fo4 v 2013 IcE D0

THHT 3,

1. B& (&) B#E (h 73U — : standard)
FE (ZAEIN) BEAS (X EREIR 2 BRI LT & 2R &
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& TRIEIN R I TR L ERRET 5 HETH
D, —BREREE L TN TREb5 LY
BTSN B Th 5. WIEEDBEFANET,
FRBIEE D & 89 2~ GER OB ETSH 2,

2. SBF CREAEIN) A

(#531 — : standard)
P CGRAZFEUN) BRAS 13BN 2 5R00 L ZHE &



I A BRRIIHTE 1L ARIRET 1B ERBET
MR TS HRER A 2RBL EHB5E 2EEFRBOGZE
=i T ATy IXPESY || TAMNTSY PR B S
BIEFAMT T abal IEARTFIERESS || RTINS and/or
- SP SRS Womss || oREsE )
and/or PRF-fiE and/or
IR and/or PR
R e and/or
and/or GRRH
GnRH i h AN
FAZAN
Risk-benefit®
BE B

1 BEEGOEES KUREED S FE SN 5 ERERFEEOERE

BWTHRERET 2L TH Y, BEHBE»S
1 2~4 B D RFEDL I T H 5. B D DT
JRERIZ 36~61% LML ST W BY, IEEE, B
BfioES I & DITIRRIZSE L >20H 508, B
AEY D DAEERIZIEL WL ODITFLE Y D
EERIZE Y, EEE O T T aEE T
B Y, FROEIABIRIC S NS T & B DS
H5,

3. BFEFE(HhF U — : standard)

BB IS S 2 Ve e L BRI T 5
XL I NI BT TH D, 24~48 K & & IS HEfT ]
BBCThD. [REFERKTFE2ERT S EEICIIATL
BB NI EIL G 5, EIEIREE B
A ERAEREF 2 FIE L7 TR E R 2 A » T OiE
JRZIE 20~27% LD H 59,

4. TPEERPINRAESENN

(#3531 — : standard)

I B SN A B TS BN 1 AT R R A IR 1o
BARCINE 2 MR T 5 RS 0, A B B 4
SHCNBEN B2 BEIEET 2 FIETH D, BEME
EARIALE GBR IZIEESE) BnETh 5. B
TS D & 1, 79~100% D N HERE % IR
TE LN, BEMOSEE, (LEEERIC X HE
BT Sz,

5. BREMEEGEAE (K5 T YU — : experimental)

O BB AS I3 B A W L < (& E ik —
RO R BASRE L, BICHEGINE 2R L <
BT 20, BEETIEIHEBCIYINT2E

78

5 I7ECH B CRMESBAN). NEREEET FlicfT
W, 1~4 HE b USBT g ch 5. 127 T
30 BB DHEF B H 2 DADHF L WEMTH
28 PUEIRT O A REIEDSE W B I I TR A
BETH 2D, ANRLIRIZ & o TIFME—DIFZEER
BB 5, FElIERICiR 2,

6. FEEMREELE (AT T Y —  experimental)

PSSR RRE RS O B 2 BB Ol L R
L, BICHEERBEZMEL CRET 22, Bibe
TICHIMEERIC L D IBF 252 CRIELESN). &
F TORIEDRE T 72\,

Ngy OFDh - ERERRR A

(JSFP)

JSFP (&, B A - EEEEDORKREEFREDCD,
20124 11 A 3HICEITIUE NPOEANTHS.
[DABEESEBEER - BEOBICELU TV
ZMERTFEICEET DIEHMODF v T&EEC L, KDRE
D OBEFTTECEENERERFARZEERTD
ERTEDHRTD] ZEMEL, BERDOEBICS
DEEHA BSAVEEPR Y ND—OORBEICElT
TOEENZEITO>TVD. BHERES(ICHNT DHEFMR
FEOAICET D IEINBIRZEMNERY 1 X2/ J Tt
TEDXLDIC, BEEMELGRBEEESMNETDOE
BAROEBERIERSEZEERZHET LTS, FllE
HP Z8RaNfzW(http://www.j-sfp.org/).
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7. BREEBEINGHITT ik (RIVE VEE)
(#53Y — : experimental)

UP B AR IS 1 (R Ve V) 1 Gn-RH 7
Fu 7% AW TIVERREZ G T2 AETH 3.
FIRIED 2~4 BRI 5179 OV EERTH %
238, ZOFRICEAL TIERT2H/EVH D, &
FEORETIHHBEIBENTH 590, £z, Hat
FREERD & VBB 2 IRTFE T E RV,

8. ZTOft

ASCO 201354 R4 v CEFFF—, 5
FFFr—, BF+—, REA, FBFEHEDI stan-
dard A5 Y —t LTREIN WS, HETR
BT P — L EBEFBEHOAENICRD 5N TWnw5,

< DIEEHER

1997 4£1Z Donnez & T X - CHIEMMERE IZ &
MIBAENS X Ik, 2004 FICEL Fv—
T KD B BRAREBAEIC X % & O HEFDY
HEx N7, Donnez & 13 25 5D Hodgkin 5 &
EZ(VH) DI % LB E TRl I IEREE T 1o —
M LEEREL, WENRED> S 6 F£2E L 7
SEREMS, BIARL 72 OB E DN B O A
DIEIR L FIVERREDOIBIEICERBIE L - & 2
%, BEEREECHNZET 2 MF S LE VE
BERT LI, BHE1l 2 AR BRITIRDS
&ﬁbﬁ.ihﬁtP??§U®T®$%E%K
BRoh L7238 & s o710 2 0% b BAiBaF 13k
E, 2008 FiCIF 7T HOHEFAPRESI N K
E, I—u v 8%l I IEERER - BRBHE
BTHhTE D, 20134 2 HORRT, A
o T2ULDERPELNTHWT, 209 b0
EHDPERIFIRTH > 7212,

2013 £ D Dolmans 5D L E 2 —Tlk, 1997~
2012 12 582 &4 D & DIV BB E R EIRE
XNTw3?, 201345 Hlc RE iz ASCO O
Guideline Update 12 33\>C, BPBLAHBRERS 13V F
7 ‘BRI EN ThBEINTWwBYM, 3E
FTIE TIEAEHKRLBERNZRE R T L2
i o WINEEE2E T 2R0E2XIT 57
RTDOEELZWERE T, EREE LU CEHRTR
XEBITAETHS) LEBINODODH S,
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o SR REOSEEE
WRIZE » TIEE— D2 MRFESE

I R AR B s R A | B S O I F RS AR AR
KHRTED S DMF2EFTELHZ, TR
Fa s UMW kB RVE VETESEREE B
ED S, FEEOIRE T  BFERIEERD
WEPL, TR buS UETICE 2 00EREED
FHLBEEERT2ENT 5 2 L23TE 3 A6
ZHD,

Fro, BINEMELE LI E2o, /ARIZYH
WEATRIEETH b, DRIZB W TIIE—DEZMER
FITEEIC 2 3. Poirot 5 13 10 B O SRR AR MBRE BB
FZOREPIEZ R L, EneiEeEes o 135
BRI E RBIE R T o7, ZORE, BHELD
SHRABICHEHZRDB LW TELEHEL T
BY, EREE W) E 6 b/NRICHT 2 I0EE
BOBERAMESTENTHL Y, BE, AR
5N ERFEIEBEN b TETSE
D, BEDOINEEMEICET 2|ED 18% 2% 14 1%
PTcH2Y, Jadoul I 16 U T DL 58 Al
%t L C, Fabbri (&R 13 %D 45 AR L <
INEEBEEREZEIT LIz I REL TE
D, & 51 Michaeli & 23ERL L 7=/NRJEBEZE DOIN
HEEICBET 2 LT A RS54 0Tk, 208
BE INFEFTREIN T IFTIE R 1TEM
FEL, BEHIZEoTEZNMTCHLHAETH 2
ELUCHERRRBEIG IR L T3,

& MBS R R OB RS
— W NERFERE DREE

Donnez 5 DR IC & V> TR TP BRI O X
FEBEWREBICRESY, BEERCHIEER
ZNEL T 2REEBDEEEERET I % 4E
HlFl = #FH T 5 BEW®R, Turner fEfER L SR
FHINBEHEEREDEF Y A VEFf L EX T ERE
BENREL T3, Donnez 5 DMERIZEIT 3
TEEBREGEOFRERD I LEREEII2HED
82%ThhH, ZDHNFIZMEEEE AR (Hodgkin
i, JE Hodgkin ¥, HIREZR E) D3 d o & H %<

- (443%), FLRE(226%), DHSENE(9.6%), BB

79

WIE(9%), T G%), IBIAE(GSY%) &5
BT B0,



BEMREZNRET AL - & G MEE 2
2 D08, FEHIBEIC B V) B N ERZ (minimal
residual disease : MRD) D¥F{ETH %, MRD 23
FIET % &, JIRTER IR AL L 7= B e
PBALEHT 29 227 5% %7, MRD o#ih
D 7z DINIIR AN R R 2 TR0 Th 5
b, BE MRD B TE & U Confieiilmk gy
1, PCR ¥, FEEREM~O BERMIEES LT
W3, ZETIE, JIEHMEOPERBALIC X % FF
BIOEE T\, TEF Y ARATITHY,
B4 OEF 2 &g OFEREPHEFT I X - CHE
WHIBTTRETH 5,

1. BINR

F 975 BB 5 1 3 v > T IR o SR 0 5 R T
DIFERICFEL ) 5 LEZ oh, JEMIEEZEAD
e ) A 7 BE 0 DIERSBETH D, JIE
MHEEM - BHEEERTHL EEFEION 5.
Rosendahl & @ 2010 DL TIE, 26 F D HIM
TR D & BREL L 7= SN B o s iR A <
BRI EE L s o7, LHL, 20950
SHZ PCREZR T L2 & 2 A, 6525 T
HoltENTw3Y, —J5T, PCREDHET
7% 6T LS EEMEI ERFEL CTHET S L
IR & 7% \v>, Dolmans & 1%, PCR ¥ ¢ HIMLE %
< —h — DBl B > 72 9 KEFI D I EAR G D —BS
RRBERE Y ANEME L& 25, gl
TR D - DIEVEHITH > 72 EHE L T 219,

2. L&

FUE 3 TR 2R IS SE I FORE T B T E
BECh 5. 58D FNEEZ DIPBARM = B L 2
%% 3h o YR 2R L S L e %
ol 25, 34% ICHIEMBESHEH I N LD
Wb d 20— T, WEDOIAEEE5LEG OB
HETIRINEHEBRICERIZFZ D S oz v
BELH2 5D, ABOREEE X OER
HIZOWTHb—EDRBVBELN TRV, ¥
7z, BEETE - NBEEGRROBSED S, BiE
TEFJE (BRCAL « BRCA2 B TER) BE AT
ZEIRIZERICTINETH 3.

Rosendahl & QL& TIF, ASE I ~MED 51 41
2> O FRELL 72PN R AR IEAR 2 N R L L 2R
L & g E c R BEEEEMRIIEEY

80

P, TN R RBEAE Y A EEBE L 7258,
ORI E R R 7P,

& TR
— 3 L WH T Z{EEDO RN

IUF-R R DB, ORFIEHEE L QO 2
ZAIEDKE L 20105, BIEEMEE XS
ChoRFENIBITC, 7ud 74879 —Y—
2 O TG R A AR U 7 iifh % — 8 DR
THWHT B2 HETH D, ZOHEXEMREBD
DB CHIFREI DD 1), FEA~D & A —
MBI RKEDZ EBTAY Yy b THoTz, —
75, A5 A% (vitrification ¥5) 1%, B RER]©
RUER U 7o i % T RER SR I A L B0 B
THHETH D, HHLFy PRI NTE
D, KA DY A — b3 e IR (0 4043) ©
TZHXAVy F3H Y, WEZEFEOEHEPARET
HPUF E DR THMATARECH 5. FAEDETE
EREHS O FRMEGI3IE & A D T 2k
TiIbNTw3, 4

IhETI—a v NS THIEERIC Lo TES
NIRRT R CRBIBHREETH B 2 L 5D,
TR 1 C U3 R R RS v DS AR HE MY 7 B B AR S
FThsH, LrL, b MIIEMEREAWZRED
WESTE, 9 AMEEDIF ) DHBEERBEL D b
UNESHHRR D TZRE N D IA S RE % fREF T 2 S THEN
T3 ETERENASND & I 1T 725D,
AT AMGIE IR B RS & i L GBI A
T2 KBBEIEZ D iz <, Bk~ s
A=IBAin, L L, 7YY DMSO,
propandiol % & DHEEEEE T 2 EIEEDMHE
FNCEBERIiEN S 720, O EEE )
TR H D, BEOERPOEHEHLD
BRI SHROMETH 5, EBHL L TIEAH I A
EOBBRER DR EINTHT, 4%t T
DEERICHABIRREI NS,
EEOCOMEIN—TAVEBAE IV =y
7 FRAEEE, BA A, KEEG, EgERFE
YW TEEBER T LR - fiHFEE, £ 7344
YA Y AWER - M2 TH)IE 7 7449 R —
M &AW INEMEBRO L 7 A{LEEBFEL, T
AR AW 7 SN BE OB B RBMHEE 1T -
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72, ZLTERETIRL O T, BHEINED SN
U780 F % Fl\ o 72 RSO D REBIC BREh L 7272
BE, BV 7 v FrERREZMGEZERICE ST
ABINERAR “HELWEB L ORBRE
BED QOL M EEER L INEMABESE RO
WHEBE 2D, bBETRLDTH I 2L
EOBRIGE A L, 2013 4F 12 AT, 414
BT U C N BRSNS - BAEZ AT L T\ B,
EE O I LET IR ISR A § % B
eI U CH VBB OB 2 N A L,
OF B 2 DV A~ U 2 R IV A £ & BF
F), 2012 £ 12 Bt Iz Lo Th I AL
ko THERERBZ I EMNTERY, BE, Hol
WITIREE R O BEDID ) L AnE 2 s, b
DEOEBE~DOGHEBEFEE NS, 28, 2013
12 A D BT, bHE T 7 R (I,
ERRINESEE, B ) 7y FERKRE, JERE
K, LRERKRE, BT, BEERKY) I
BWTC, &R IRB 10 TR ORISR A&
WENT 5B,

o TRSHBRIRIB DR
EAEREE ORBERFREC BT, FR

- IVFhSIVG-IVMA

IVF(in vitro fertilization) A5 5255 (F AR &
RELCERS T LB CH DN, IVMUn
vitro maturation) [FFRFAMFEFE L THIMNMEED
BMASBTH ORI EDFETHD. TE DK
BICHES S N HETHD, —EDHIREZEEBD &
PTECTWVD. —7. IVG(n vitro growth) &[&, &
S5|CZDHIERBEDINIEZOBOZGN TEE LINFZE
BEDETDHATEHD, & MIBIFDHIBIGER
EO IRTE, £ RO IVGE T, FIfSIRENasE TldmE&
BEZETV, R TERTEETICRELTLS
IPfaZ s8Rt UEE U TR ZED C EICRIILTL
. VG B HREICTENIR, FREINSEEHEEEUZ
THBANTHANERD T EANTEDLSITHED, B
FEDRBIMEZEERTEDLD(CHED. SHBEB(C
WENHERL, IVG-IVM DERERSEMEIEES 13D &
EEEIFUIEL.
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B SN ORERRBE cOE5 2 o 7B
BCTCHO1IAHABMATHS Z E03% v, DF DR
NZIEUBEESTZ 7L TH 1~2 77—
[RAETHY, —EFOEEMERFLE L TIT->L
TR RIBEICTIZ 7 572\ 08, TIEEEIZSHD
JFRRERfE% 1 ENCEAET 2 2 LHRETH b, %
DI FE IR PCEMREIHAONTHE, H
R FoREIPHEROBEEPCEE DR
B OFEEOTNAL Al EEAMNICEE T 5 BRI
HZESL T, BEEPEZBHEL ZTHE
NTRBLEBINZE 2 2 LB I RNE,
INEBREIREIBAD Y R 713% b, ZDRFED
HEATWBEZ L6, BRISHIEEWICHRFE
N5 (M4 Fxxe2, 2H).
FLWERAETH 349 A{ikic X 3 IIHEE
HEOBRERIIBED I bIchPEICE W TER
XNB EFREN, FOREWIHETL I NIUL,
BIBEERIC R > TEHHB— MBIV 2 2 ATREMEDS
Hb, H7AMEETOINEBBS—RIC 2N
W, T CE RO LR, PR EFL A
BT BEEN L DIRIIBELZ T o N ARE
BTE S, UIEMABEE BRI WD &
DEBTHIETAR TH 2 5, P 2 AERIR
BThiUIHH L WY B ClTTE 54, K
BOERINEZGEFETE 55T, ol Es
BIEL DIBENTREETH S, 5B D I 5 ICE
DRESL & ZatEin EFEIGOBE oI hETH
550D, HEBEEOIEZERFREOETER
HEOVDEDE L GEWRRESLINS Z L0 F
HIN5. TNEMEMESR - BEISEEREEEDR
FKADFHEIZ OGN L RHHFEL TS,

XHR
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