Figure 16.3: Skiagram chest outlining mediastinal deposits in
a case of neuroblastoma

and metaiodobenzylguanidine (1231 MIBG) scintigraphy,
if indicated. In Japan, neuroblastoma is not indicated in
the application list of 23] MIBG scintigraphy.

In the case of a thoracic neuroblastoma, imaging is
100 percent sensitive in suggesting the diagnosis®® (Fig.
16.4). The mass is well defined and mediastinal based,
associated with widening of the paraspinal line and rib
erosion adjacent to the mass. On the other hand, plain
abdominal radiography is less sensitive and often
superfluous in terms of detection of the mass and
intratumoral calcification. Thus the investigation should
be followed with US regardless of the findings on
abdominal radiograph.

On US, neuroblastoma is heterogeneously echogenic
with poorly defined margins, and calcification, which is
frequent, is identified as bright echoes with or without
acoustic shadowing.5? Most neuroblastomas demonstrate
a “globular” region of increased echogenicity within the
mass, which is regarded as an aggregate of uniform
neuroblastoma cells marginated by reticulum and
collagen.?® The cystic form of neuroblastoma is rare,
and located almost exclusively in the adrenal gland. This
could be easily confused with adrenal hemorrhage as
both have mainly been identified in neonates. Serial
US imaging can resolve this problem as adrenal

Figure 16.4: Skiagram chest showing a space occupying
lesion in the left hemithorax that turned out to be a
neuroblastoma of the posterior mediastinum

hemorrhage changes in its echo pattern and size over
a period of days. Adrenal hemorrhage is rare in utero
and any adrenal mass seen in utero, whether cystic or
solid, is likely to be a neuroblastoma.>® Careful US
examination can demonstrate the origin and extent of
the tumor, and the relationship of the tumor to the
adjacent organs and major abdominal vessels. However,
it is difficult to obtain or propose a convincing anatomic
delineation for surgeons in planning surgery and
predicting tumor resectability. Intravenous urography
may show displayed renal calyces (Fig. 16.5).

Computed tomography (CT) is comparable to MR
imaging as a cross-sectional imaging modality and both
can demonstrate the presence and extent of
neuroblastoma (Fig. 16.6). Although unenhanced CT
is very sensitive in demonstrating intratumoral
calcification and is advised for the evaluation of adjacent
bones,® the additional information from MR imaging
makes findings of less importance than was true
previously (Figs 16.7A to C).

Because of its sensitivity to tissue characteristics and
multiplanar and angiographic capability, MR has the
advantage of distinguishing the tumor from other
surrounding soft tissues, defining the tumor extent from
the wide view or on any plane, showing its relationship
to adjacent vessels without contrast medium, and
demonstrating intraspinal spread, as well as accuracy in
the recognition of bone marrow involvement (Figs 16.8A
to C and 16.9).%! There is a limitation, however, in
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Figure 16.5: Intravenous urogram in a child with a huge
neuroblastoma showing displayed renal calyces and vertebral
anomalies
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Figure 16.6: CT scan showing a posterior mediastinal
neuroblastoma

differentiating residual tumor from ongoing fibrosis or
scar tissue after chemotherapy, and differential criteria
remains to be established. ‘

Bone scintigraphy with ™TC MDP is well established
and more sensitive than radiographic bone survey for

Figure 16.7A: Prechemotherapy CT scan image in axial
section showing calcification in a case of neuroblastoma

Figure 16.7B: Postchemotherapy CT scan image showing the
residual tumor in axial section
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Figure 16.7C: Postchemotherapy CT scan image showing the
residual tumor in coronal section

the diagnosis of skeletal metastases of neuroblastoma
(Fig. 16.10). In addition, this radiotracer can accumulate
in the tumor itself. MIBG scintigraphy is also able to
detect primary tumor and metastases. As a positive
finding on MIBG scintigraphy is more specific, it can
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Figures 16.8A to C: MRI images in sagittal (A and B) and coronal sections (C) in a case of posterior
mediastinal neuroblastoma with intraspinal extension

Figure 16.9: MRI image in coronal section showing a small
mediastinal neuroblastoma

noninvasively establish the diagnosis of neuroblastoma
in a child with a tumor of unknown origin. Cumulative
results of MIBG scintigraphy indicate that MIBG
scintigraphy should be used initially, followed by bone
scintigraphy, if necessary.5?

TUMOR MARKERS

The implication of determining tumor markers is two-
fold. One is to make a definitive diagnosis and monitor
patients during the course of treatment, and the other
is to predict prognosis. The most definitive diagnostic
markers are catecholamines and their metabolites in
serum and urine, although the positivity is approximately

Figure 16.10: Bone scan images in a case of neuroblastoma
showing thoracic and abdominal vertebrae involved with
metastasis

75 to 80 percent in clinically diagnosed patients with
neuroblastoma. Elevated neuron-specific enolase (NSE)
levels are seen not only in the sera of patients with
neuroblastoma but also in those with other pediatric
tumors. However, serum NSE levels are elevated in all
types of neuroblastoma whether or not the metabolic
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pathways of catecholamines are present, and NSE serves
as a good tumor marker in monitoring the disease course
of neuroblastorna.52:63

A serum ferritin level > 142 ng/ml is found in many
patients with advanced-stage neuroblastoma but rarely
in low-stage disease, and it was reported that increased
levels of ferritin are associated with a poorer progression-
free survival rate.®* Similarly, serum lactic dehydrogenase
(LDH) levels > 1,500 U/ml are associated with a poorer
prognosis in neuroblastoma,®® and a serum NSE level
elevated > 100 ng/ml is associated with poor survival
in advanced-stage patients with neuroblastoma.>

The roles of CD44, ganglioside GD2, chromogranin
A, neuropeptide Y (NPY), and proliferating cell nuclear
antigen (PCNA) have been studied.>* CD44 is a
glycoprotein found in the cell surface of many tumors
and is associated with aggressive behavior. Interestingly,
expression of CD44 in neuroblastomas correlates with
less aggressive behavior and has been highly predictive
of favorable outcome.®® Ganglioside GD2 is the
characteristic ganglioside on human neuroblastoma cell
membranes and increased plasma levels of GD2 have
been found in patients with neuroblastoma. Shed
ganglioside may accelerate tumor progression,®’ and
human-type anti-GD2 monoclonal antibody combined
with interleukin-2 is currently undergoing clinical trials
in the United States.®® Chromogranin A is an acidic
protein present in the neurosecretary granules of
neuroendocrine tumor cells, and has been identified as
a marker possibly indicative of neuronal differentiation.®®
NPY is another neurosecretory protein, and its plasma
levels may also indicate the level of neuronal
differentiation in neuroblastoma.”® PCNA correlates with
the level of cell proliferation. The PCNA index in
neuroblastoma is closely related to MYCN amplification
and to poor prognosis.’!

MASS SCREENING

The purpose of screening infants for neuroblastoma is
to reduce the number of advanced-stage neuroblastomas
" in older children by identifying more number of infants
with the favorable type of neuroblastoma. The concept
of detecting catecholamine metabolites in urine dates
back to LaBrosse, who first used spot tests of
catecholamine metabolites for infants with neuro-
blastoma in 1968.7273 In 1972 Sawada started to screen
infants for neuroblastoma in Kyoto using a quantitative
vanillylmandelic (VMA) test (VMA spot test).”* This test
was changed to quantitative measurements of urinary

VMA and homovanillic acid (HVA), mass screening of
neuroblastoma was introduced in all prefectures in Japan
in 1985, and the methods for the measurement of
urinary VMA and HVA were refined to sensitive high-
performance liquid chromatography (HPLC) in 1988.7
As a result, the incidence of neuroblastoma changed
after the introduction of nationwide mass screening.
Between 1980 and 1985, approximately 120 patients
with neuroblastoma were registered yearly, while the
number of annual neuroblastoma patients increased to
about 250 during the period from 1991 to 1995.27
Neuroblastomas identified in infancy through mass
screening were exclusively of the favorable types, and
roughly 99 percent of such infants have been cured,
some of whom were only observed.

It must be remembered that the purpose of mass
screening is to decrease the number of older children
with advanced neuroblastoma. Some questions have
been raised in this respect,76 and it was shown that the
absolute number of stage IV (excluding stage IV-S)
neuroblastoma patients older than 12 months of age
was not decreasing significantly when the number of
live births was taken into account (Table 16.2).? Not all
neuroblastoma, perhaps only 75 to 80 percent, possess
the metabolic pathways of catecholamines.!!
Overdiagnosis of infant neuroblastoma which otherwise
might have regressed spontaneously has also been
pointed out.”®77 A consensus conference to discuss the
true value of mass screening was held in Lyon, France,
in December 1998. Investigators from North America
reported that they were negative toward mass screening
based upon their own data,”’ and the majority of
European researchers agreed with the contention of the
North American group,’® but the German group
emphasized that one must consider the results of the
German mass screening conducted at the age of 12
months”® and which may reduce overdiagnosis of infant
neuroblastoma.

TREATMENT OF LOW-RISK
NEUROBLASTOMA

The treatment of neuroblastoma should be planned
individually according to the risk group. There has been
argument over whether neuroblastoma consists of two
or three types of tumor. Brodeur and Ambros*! consider
that it consists of three types, low risk (type 1),
intermediate risk (type 2A), and high risk (type 2B), but
the differentiation between their type 2A and type 2B
is difficult from a clinical viewpoint, and it should be
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Table 16.2: The incidence of stage IV neuroblastoma in Japan,
accordmg to Tsuchlda et al2

1981 107 (1)~

1982 139 (4) .

1983 - :152°(8) "

1984 136 (12) . ..

1985 142 (32) .
1986 ' 162 (39)

1987 - .143:(49)

1988. 198 (88) . -

1989 . . 179.(90) -~

1990 7. 190 (108) .

1991 ' 238 (138)

1992 229 (121)

1993 - 207 (135): .

1994 - 298 (208) .

1995 . © 222(140). o
1996 2387(162)" ..
1997 - © 276 (164)" L
1998~ 229 (147)-"" v

.55 .. 1,529,455 .
63 .. 0 - 1515392
C 62 .. - .. 1,508,687
Co46 1,489,780
.40 1,431,577,
56 .. .- . . 1,382,946
.30 ' 1,346,658 -
57, 071,314,006
33 ..o TT 1,246,802 .
40 o 1,221,585
51 - - - 1223245 -
. 54 . : 1,208,989 -
32 ... . 1,188,282 .
.41 . 0L 1,238,328 -
L3200 e 111,187,064 -
C 128 . Ui 1,206,555
L aT T e 0 1,191,665
‘~5529;'ﬁ?%};,u..5_1mml47ﬁ,

*Numbers in’ parentheses represent cases .identified by mass screemng and are part .of- the total
Cases’ with’ mcomplete data w1th regard to’ pahent age and dlsease stage are excluded. 61" :

taken into account that prognosis is not determined by
MYCN amplification alone. Therefore, division into two
types, as proposed by Tsuchida and La Quaglia,°
appears to be more reasonable (Table 16.3).

Low-risk neuroblastomas here denote those occurring
in infants younger than 12 months of age in INSS stage
I 11, I1I, and IV-S and without MYCN amplification. These
tumors should be treated less intensively compared with
high-risk tumors.8! Some neuroblastomas found by mass
screening at about 6 or 7 months of age may be treated
by observation only if the mass is less than 3 to 4 cm
in diameter and does not show any signs of enlargement
during the observation period.82 Nevertheless, in the
majority of institutions, the tumor is excised and less
aggressive surgery is recommended.®3 Original tumors
in stage [, I, and IV-S are excised at the start of treatment,
but they should be removed after chemotherapy when
they are in stage III.

Chemotherapy for low-risk neuroblastoma should
not be aggressive. In Japan, no chemotherapy is
administered for stage I and II tumors after complete
resection. The recommended preoperative chemo-
therapy for infant neuroblastoma in stage Il consists of
alternating weekly administration of vincristine 1.5 mg/

2 iv and cyclophosphamide 300 mg/m? iv, repeated

six times. For stage IV without bone cortex metastases,
regimen C2 consisting of vincristine 1.5 mg/m? on day
1, cyclophosphamide 600 mg/m? on day 1 and
pirarubicin (THP-adriamycin, Nihon Kayaku, Tokyo) 30
mg/m? on day 3 is given nine times at 4-week intervals.8!

When the tumor is associated with MYCN
amplification and/or 1p-deletion and/or bone cortex
metastases, the infants are treated with a modification
of the regimens for advanced neuroblastoma.

TREATMENT OF HIGH-RISK
NEUROBLASTOMA

High-risk neuroblastomas here denote those occurring
in children older than 12 months of age, in INSS stage
HI and 1V, and with/without MYCN amplification.
Reports3 e show that the results of treatment of stage
[ll and IV disease in older children are still not very good,
and are poorer when associated with MYCN
amplification. Yet it is generally agreed that these two
groups, MYCN amplified and unamplified, should be
given the same consideration as high-risk neuroblastoma.
The prognostic significance of MYCN amplification is very
clear in low-stage patients, but not as clear in stage IV
patients.?28586 |n the treatment of high-risk
neuroblastoma, chemotherapy is vitally important.
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"Paramete.

> 1 year, especxally > 2 years

Age < 1 year
Stage INSS IV, some 1II INSS 1, 11, HI, IV- S
MYCN status > 10 copies 9 copies, _especxally < 3 copies
1p36 deletion . Present . - Absent - o
Shimada classification Unfavorable Favorable .
Ploidy Diploid Hyperploid . .

- Trk-A expression Absent Present

Ferritin at diagnosis -

Chemotherapy

Numerous chemotherapeutic protocols have been
proposed and utilized worldwide for advanced
neuroblastoma.8¢

Different induction chemotherapeutic regimens were
used in Japan from March 1991 to May 1998 based on
MYCN amplification status (Table 16.4).87 Researchers
were requested to perform a biopsy before treatment
and to treat all stage IV patients with one cycle of regimen
new A; while awaiting the results of Southern blot
analysis of the MYCN oncogene. When the tumor was
found to contain more than 10 copies of MYCN, patients
received five courses of regimen Az until a total of six
cycles was reached. On the other hand, if it was found
to contain fewer than 9 copies of MYCN, patients
received further courses of regimen new A; until a total
six cycles was reached. Both regimen new A; and

Table 16.4: Induction chémbthei’épy rtefnven»s' ,
, (Kaneko et al. from 1991 to 199887)

THP—adrxamycm 40 fmg/mz day 3

Etoposxde 100- mg/mZ/day days 1,2:3,'4;

.. Cisplatin‘25. mg/m?/day-days 1,2, 3, 4, 5 (conhnuous)"
‘ Matthay et al from 1991 to‘ 199688 PR R
T.;hReglmen . »;Iiv i
~ Cisplatin; 60 mg/m2 day 1
Adnamycm 30° mg/m2 day . 3
f'EtopOSIde 100 mg/mz/day days 3 6 SRR
Cyclophosphamlde 1,200 mg/mZ/day days 4 5

> 143-150 ng/ml -

< 143-150 ng/ml

regimen A; were well tolerated with acceptable
complications.8” Matthay and her associates used an
induction chemotherapeutic regimen similar to this
(Table 16.4),8 but they used a single regimen for both
MYCN-amplified and unamplified neuroblastomas.

Surgery

Radical surgery is performed during the first six cycles
of induction chemotherapy. It seems ideal to operate
after the fourth or fifth cycle of intensive induction
chemotherapy. There are some controversies regarding
the timing of surgery, operative methods, and value of
surgical resection in high-risk neuroblastoma.3

Excision of the primary tumor and retroperitoneal
lymph node dissection are carried out systematically in
the six sections defined by the authors, as shown in
Figure 16.11.8° These include areas to the left of the
abdominal aorta (1+2); between the aorta and vena
cava (3+4); and to the right of the vena cava (5+6);
with further subdivision according to the level of the
renal vein. When the tumor occurs on the left, dissection
begins at the common iliac lymph nodes and moves
upward after exploring the left common or external iliac
artery and dissecting its adventitia longitudinally along
the middle (section 1). During this process, neuro-
blastoma in the left adrenal gland is removed, but every
effort should be made to preserve the left kidney.

The inferior and superior mesenteric arteries and the
celiac axis are encountered in that order during
dissection. Lymph nodes located on the right side of
these arteries are not removed at this time, but are left
in place for the following step. During dissection, care
is taken not to damage the left renal artery and its
adventitia; dissection stops at the outer sheath and a
small sponge soaked in procaine chloride is left in place
during the procedure. Next, the dissection proceeds to
the suprarenal region (section 2).
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Figure 16.11: Retroperitoneal lymph nodes
divided into six sections 8089

Dissection of the infrarenal lymph nodes located
between the aorta and the vena cava (section 3) is also
carried out from the left side. It begins at the level of the
aortic bifurcation and moves upward. This dissection
can commence from the right side when the tumor
originates on that side, and the right retroperitoneal space
is entered first, after deflecting the ascending colon and
duodenum. Dissection of the suprarenal lymph nodes
between the aorta and the vena cava (section 4) is
accomplished during the final stage of the surgery.

To facilitate dissection of the infrarenal lymph nodes
to the right of the vena cava (section 5), the ascending
colon and the duodenum are now deflected to the
midline. Dissection of section 5 begins from the right
common iliac lymph nodes upward and is completed at
the level of the right renal vein. After mobilizing the
right lobe of the liver, the right suprarenal lymph nodes
(section 6) are dissected up to the insertion of the right
diaphragm.80-:8°

Miyauchi and coworkers confirmed histologically that
removal of the contralateral retroperitoneal lymph node
is mandatory in advanced neuroblastoma.®® In 12

patients in whom neuroblastoma originated on the left
side, metastases were found histologically in the lymph
nodes lateral to the aorta (sections 1+2) in all. In the
lymph nodes between the aorta and the vena cava
(sections 3+4) metastases were positive 11 of the 12,
while in the lymph nodes lateral to the vena cava
(sections 5+6) one of 7 contained neuroblastoma (Table
16.5). In 5 patients with a right-sided neuroblastoma,
all the lymph nodes lateral to the vena cava (sections
5+ 6) and between the vena cava and the aorta (sections
3+4) had histological evidence of metastases. In addition,
four of the five had metastases in the lymph nodes lateral
to the aorta (secfions 1+2) (Table 16.5).90

Patients who undergo radical excision of primary
tumor and retroperitoneal lymph nodes should be
managed carefully during the postoperative period.

The value of surgical resection in high-risk
neuroblastoma is not great. Although the authors have
confirmed its value statistically,’® it should be kept in
mind that radical surgery only minimizes the incidence
of local recurrence after intensive treatment including
autologous bone marrow transplantation (ABMT).?2 The
low incidence of local recurrence was previously verified
in the authors’ series, because local recurrence has been
encountered very rarely.

Radiation

Neuroblastoma is radiosensitive.”® Local recurrence of
a primary high-risk neuroblastoma is decreased by
radiotherapy to the site (25-30 Gy) to the site,
particularly when high-dose chemotherapy is also
administered.®* Total body irradiation may be used prior
to autologous bone marrow transplantation, but is not
used by some institutions.

Intraoperative radiation therapy has advantages over
conventional external irradiation because all necessary
doses are delivered to the tumor bed at one time only.*®
However, the radiation field of intraoperative irradiation
is usually smaller than that in conventional external
irradiation.®?

- 5f5 L B -4'/5' .

'.:Rxght refers fo nodes lateral to the vena cava mlddle refers to nodes between the vena cava and:_'»_:'

“aorta;’ and left refers to nodes lateral to the abdommal aorta
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Bone Marrow Transplantation

The safety of ABMT is increased by purging tumor cells
from the harvested marrow with the use of immuno-
beads coupled with monoclonal antibodies.*® Allogeneic
transplantation does not require purging but strict
immunologic compatibility between graft and host must
be present, and therefore this is not used widely. The
effects of ABMT have been confirmed and were reported
by Matthay and her associates.38 It should be
remembered that ABMT is effective only when complete
remission (CR) or near CR is achieved with high-dose
induction chemotherapy and surgery.®’” Some
institutions use tandem ABMT, but its value over
conventional ABMT has not yet been confirmed.

Results of Treatment of High-risk
Neuroblastoma

Not all patients with high-risk neuroblastoma will die,
even though their tumors have more than 10 copies of
MYCN. From January 1985 to September 1993, 66
patients with neuroblastoma containing more than 10
copies of MYCN were treated in the Study Group of
Japan. Five of 9 patients with stage Ill disease, 13 of 55
with stage IV, and one of Il with stage IV-S survived for
at least 66 months. It is interesting that all but one patient
who survived for more than 66 months underwent
ABMT. In total, 19 (28.8%) of 66 patients were long-
term survivors for more than 66 months.?® Further
improvement in treatment results is expected.

NEW THERAPY

MIBG Treatment

Both 1251 and 131]-MIBG are reported to be effective
against high-risk neuroblastoma.?®1%0 Preoperative
treatment of stage Il or IV tumors with 1311-MIBG
resulted in a 95 percent reduction in tumor size in more
than 50 percent of patients with minimal toxicity; only
20 percent showed no appreciable change.!°! It appears
that preoperative radioactive MIBG treatment may be
equal to induction chemotherapy with less toxicity. The
use of MIBG is, however, not widespread in the United
States and Japan.

New Agents

Irinotecan (CPT-11) is a new agent for the treatment of
high-risk neuroblastoma. So far, phase I clinical trials
have been completed in the United States, France, and

Japan.102.103 Inclusion of human endostatin in the
treatment of high-risk neuroblastoma is expected!%* as
well as that of TNP-470, a synthetic analogue of a natural

product of Aspergillus fumigatus.105.106

LATE EFFECTS AND SECOND
MALIGNANCIES

Meadows and Tsunematsu reported that the late effects
of treatment of high-risk neuroblastoma are not
significant. They reported that 19 of 790 patients with
neuroblastoma developed a second malignancy; 7 of
the 19 developed carcinoma of the thyroid. In the
Japanese Childhood Second Leukemia Registry, 15 of
98 cases occurred in neuroblastoma survivors. However,
the incidence of secondary leukemia is thought to be
low. 107
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R, BEGEMT) OMEEIZFN I EER
£ HEEE WEREEORRE 25, FoLE
ECIEER ¥~ MIIXAEHAEEPERTS -
OECALEEETIENDH L, BERNICBITA
MARMEBEBICELA2M/MRBED L HMER %
Kasabach-Merritt FEME# (BRE) LI, Mm%
THIZALNEEENTER, LAL, &%, [
HRZEIMEREL ) BZRAD AR VRMEANEESR
BEROEECEETLILDLEHBEINTVS,

ZWIIZ DG, BB LEFMRICL )T
BETH B2, EMOMERE TIIEEEKRE, CT,
MRI 2 EDBERHTH 5, 71T MRI Tid T1 5457
B CTHRAELEEESTI-REES, T2HAGTE
FEEOFTENEEL L THE SN, BEENOIIT
% flow void £ LTI RZ A Z EHXTE5(H 19-
30) -
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19-29 MEBOSHER
b) &

BREHBErFOZIL2FER L T50°, HEEE,
Mk %, (A%, Kasabach-Merritt fEE %
EOBRICRAEEC, BELK, W) S
GIZIRBERXIT). AT04 FORRR A v ¥ —
T1UY-a DEFHRSFEMT, A704 Nk
0% CEBMELIRET B, —H, A1 ¥F—7x0r-
o TEHEMER L L THEREDOHRE D),
ZVAFRYFAL 707+ A7 734 FOBXHE
bRENTWS, REHOMEBIF L TV —
Y—BEIENT, INODEBICIE LRV
G2, B o mEE T3 ERH CEIARE RWN,
Yk LD TbNb, 72, MREOKRAHRLE
BTH5bB,

mE& 2 vascular malformation

a) iR - 82
MEHFFEHEMBOEHE 2L L W IEDRE
AERET, ETHICEEL, BEORRICHAILE
KTDHEH L v, MBEEEELD, HEICHE
v, MBEFRIIME & MKOERIZL VK
& D EM iM% % F (capillary malformation),

_ £ Ik &7 (venous malformation), =it EDEFH

fk 27 (arteriovenous malformation), Bh##iRE
BEIHEEND,

EMMESFT IR — 714 B3 (port wine
stain) R BAMEMERE & IFITh, K74 VOB
2L, EELOSERELZVBECEEIZLY
BET5(R19-31), ETFTHILFEL, BRI
BHEBLEY, ZXMREBICALNLbDE
Sturge-Weber fFEfEEE &L V19 o



8 MmERE 249

19-30 GEHTFERMEE(ZR, £#& 108, MHEBOEIR THRAE)

a:E%Z2HAONE, b MRI(T 2 BB CHEES, flow void %72

H5), ¢ 2BxREONBE(BREBMR)

19-31 EMMESTA (BHMMER)

o BR#&® I ER IR D E E (cavernous
hemangioma) & FFIEN T Z72//ET, &F0OW
CFTHROBEICIED ) b. ETICHLBETSRHE
CBEETLEBROBEEL LTRAL, F8I2K
D ERNT AR (ERE) B H B,
. BBREBGETELSHET S, BEMHL
: EBIT, HAVIIIELTEBIHERLEET A
L END B, RTORETIRERIIED (, MEH
| OB (thrill) % HRE0 L, M5 % MBS (bruit)
CELTHERT 3 & EOBMA D B,
LB MRIPERT, BREL T T25%

FETEEFOREL LTHE S, HEOEIR
O EhsZEbd b,
b) &
FEAOEFETIL—F—I5EIH LS,
BREBIUVBRONEE2DH, BHROEEDLAE
T, BLEEORED 5D, BERSE LB
DR EL DA, YIRRELSEIERIRN L)
IRERTHITHONS,

A zotonSRz

a) ER8H(Y—E /(v F)I)macular stain
(salmon patch)

Angel’s kiss(RfED ¥ A < — %), stork bite
(277 P DR LIRS, KALE
*Z2LRFET, EEIZIYVEBET S, EHE, R,
HIgE, BHICALN, FILERBIZHEbDE T~
FTEEE V), ZIRYGRAICHEEBT S (B 19-
32),

b) EE

FeR P4 LB B (congenital hemangioma) i3 f& P
THMEALYHEZ, ETHRICETTIIERLARE
ELTHAETSH(H19-33), HAERICHELHIZA
HBEEOMERE L OEFRIIAHETSH B, BHET
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250 19 /NEEE

219-3¢ {LIEMASEGH, 22, B

HMz#YELTWwE,

ABHDELEVWHDONH L, HRVEMENEE
(Kaposiform hemangioendothelioma) & B K Il %
fi# (tufted angioma) {2 Kasabach-Merritt 5 & &
ICEEL-EE T, FICHiBIIRREHE LD 5
EELEBRTH 5, 1LIBM A FIE (pyogenic
granuloma) X LIF LITHIMOBERE 2 ) GIg s
VEELS(H19-34),

19-33 SEXRtEMmERE(Z ThR)

a &% 28, b £% 72 A GERETONE, Pro
ERCHEEHROUVEONEZRD )

]
g

£

9 y /N‘%ﬂi

R :ﬂu:zcevz-s,,a

$69 ko coon cem ceon < PBMTRA I/ | B wom oo s e eony

3

§o U/N%EHU//%wﬁf%&%Eﬁﬁfi
P B2 :
Poe mE(OME, F, ELY), B®, % WK}
¢ BRECRAET N, BV SEEEER, §
P BMEEHRBMLET 5, 3
e mmRTLEE (OK-432 % &) LAY §
§ REAEDET), ¢
% ¢

£

CHPD €L493D €€0DD €COPD €4DD €CODD CEOdD C6ID €E0DD €CoDD CEODD (40DD €69DD €40DD €6oD) 46D

RE - RE

Y NERIIUITLITEMERICTES NS DS,
FORREIIEEWRETIEZ ) Y NEGEB) 0
RN ZFEE (R BEETH D, £ IdETEIC
BFIETHH, HRYLRICRET L b D 2,
BREOHEITTIIHFEL Tz Y vEREICY
YONEORFE RS, MLATMb ) RECEo T
EBBTHIENTE B,

VY NHERIIIEE 6 BEPOREEL, SHDOK
b2k 60—k ~ /v (primary lymph
sac) BHFET 5 (M 19-35), T4bbh, —iniE
1) > 732 (jugular lymph sac), —XDEBE
BEBEY) v NE
(retroperitoneal lymph sac), %LEE#E (cisterna
chil) PEEL, 0%, BHY v \EIIFEES,

> 73 % (iliac lymph sac),
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FRCRELL) VNEE, BEY Y SESR
PTRDY) voEL, BRI 2 8E, FLEEER
BB ED) v S EYET D, 10 v 3ED
LX) YEDRET B, INDY) YSEORE
BRI BT B —EERE) B BOREER) VN
ELOYEAREIZL D) VSTHOER, Fiwk L
BY U NREBOREFEREDEZ LN TS,
FEAGSENICE—BoNEMARICEINGY)
YN EANL KNS T ST EPSLY, BE
ISR, ) U NES, R DD, B
DENEE ) v osEED S T HEME) Y NER
(lymphangioma simplex), ¥R L72Y ¥ /3D

19-35 U\ FE(Sabin, 1909)

[19-37 WBYV/IN\ESEOHERZ

9 YUNEE 251

57 bEHIKY /& & (cavernous lymphan-
gioma), IV oty FEOERE TS
&+ 5 ERIKY /& fE (cystic lymphangioma,
cystic hygroma) {2 kKBl &, ZhodLidLiE
RET 5o

R - B

) oNERBEER(ORE, &, EkY), #ES,
K&, B EWThoBMLICORET LY, &
fiky) voVEREILER, REZHRBLL TS
(B0 19-36), KE SIS FEET, FITHAERIC
RSN EFACREALNHBEEZETHI LN
V(B 19-37), BgelimAfE) CERL, T
BBEEDIKESOENMTEI LD DHD, BE

19-36 EERHSEEEOY VI\EE

oo R 4b

a: £ 1 2B 0ONE, b HERO MRI(KEN) ¥ /EE)
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252 19 /HEEE

19-38 TSREY VNEE( R, BR)OB{LEE

a:OK-432 AR, b:EA2H»B#E

XY D) oWNRABEEZ SN, ) Vo
O TH 5,

) CoNERE IR, REEE, BRAE,
fE#ET, TR ONEETCIZEE AT 5,
R, RTHE B HLLIicgEBLTwa S
ENEL, THHIZZ LY, FEOBRRITHI%
ﬁ5k%%é%%?%o%@m&fu%ﬁﬁ?&
%K&K@%%btb_&MTé:&%é%oﬂ
B TH BN, BREFMb S LIEE, %R, LK,
EEPRERBOERE R 5,

FRHEROY VA EEIRECRE Y EET
5, WEEESCET, BEOBELE4T|5RE
Y. BRIERECHEE, KoY v vERIIEM
EER, KEERL L CTESREETRER SN,
& OEBHMIzE, BHAZEOERE LR 5, B
FRER, KBERIIERE% A0 5 & BEERIEE
KefEd 0T, BHEEOENZHIZET NS,

TWICIIBEERESER T, BEASRICE.
fREE L L O — % BONITEERR L SbET
) UNEBEOZKTRETH 5, EEHE L T
IZIBIBT 27201213 CT ° MRIL BULET, iz
FHERSHOHEIZIEMRISERTH 5,

EE, HERNOKREBEERETCSHEINSY
YNEBPEML TV, BICEREHIZSH
NAHFEWOERIKR ) > /& IE T3 Turner FEEE
% EORBHREECIIBAKE, RBRTEOMEE
BHON T 5, Turner FEEEEL 1) VBT
EELOBEENS ) Y NERREEZTF I
FHEETAEBEESIN TS,
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BIEROEEIIDLAA, BEERTLERLH
BIZIHEED T h D, FEFMAIEE (BLEE) 3
GOEDV DLW, BEHRIZZLVIELH S,
—7%, UREERITNEFHEZE T L2,
EHEOTREDH S, Lo T, HEOEL
RHEIZOWVWTRERN T L ICEEICHET 5, B
EROZMGI CHREEDTREEDL D 554121
BEMETEREONE LR S,

a) BbEE

BE, Ao TwaERIT OK-432(¥ 8
AV TLATAT U THB, Ty
IEEEM AL HBAEEDREDERYH 5 /-
O, FHICIIEFEEVILETH S,

OK-432 3B EFHA ML T Pav A -7
IAENRZD) VB L -EERRS T, EEEE
DOREREFR & LTHWONTES, OK-432 D
BEIC LD ERSNLIEIC L ) PRI HHEEE
S, VUONREEOBA LT IDEEZL
hTwb,

CEBRICIE OK-432 2 A AREAKICERL, 1
KE(0.1mg)/10ml ®E#H E LERORF|HE L E
BILD, HH5VERET D, FEREIR=VY)
VKT A BERICICEERT S, 7 38CTHIE
DEAHNIBAEIZEALN, BROIER, EF,
BRI 1B L G BDRBEIEZ ORI
UYRNEENRANL, BEICERSCBREYRS 2
W(E19-38), 3~4 ABIChA Y RBREIESEL,
LELZOBERELRT) . EEDRIIERIKY ~



INERET 80~90%LL EICE E SN B H, B
K UNBECIBRICZLVHDS

b) AEMILIER

AL CUE A H O N WIS E ISR
BT 5, BICEASLER TR ) Y NEEI M
FOMBEWELTCHEL, EELBEZT>TH
WERCEROER P HEEG 2RI UREY S S
72, FEEBEROBIEITS I NSV, —F,
K& D ) v VERE TIHRELEE L RoA
AEDOETHENRELERIHFONS, L2L,
DU NERENLEICER LERF LSS, )
YRBEOBEERLHREORRELE 25, BEEREIC
HL/NBRTIIEERELERCEEREE LRI,

9 YUNERE 253

WEHNIZEETRETHY, FMIIBEL TIEHER
MNEHE L OB DRDPE LV,
c) HEFIZHAIONREEICTT da%E
WAERICZH SN/ EBROBE KL Y YERET
X, BERETEEONRELZL, $bL, T
EFETURATE*GE L, BHEERIOBERER
DT TCRENBECREYRLZTVWRELERY
5o REIPHERCELBIBEEOHFERERE LT
VW, SR EFBE BRI Y NEEOGE Y H
BTH0O0 KW THB, —F, HAERNIZ OK-
432 DFEEXTIEREEORADHE ST
5o
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