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Case Report

Brain Metastases after Achieving Local Pathological Complete
Responses with Neoadjuvant Chemotherapy |

Shunsuke Tsukamoto, Sadako Akashi-Tanaka, Tadahiko Shien, Kotoe Terada, Takayuki Kinoshita
Breast Surgery Division, National Cancer Center hospital, Tokyo, Japan

Background: We encountered two patients with inflammatory breast carcinoma who developed
symptomatic brain metastases after achieving local pathological complete responses (pCR)- with neoadju-

vant chemotherapy (NAC).

Case presentations: The first patient is a 39-year-old woman (Case 1), who underwent NAC with
AC (doxorubicin + cyclophosphamide) followed by weekly paclitaxel. After achieving a clinical CR (cCR),
we conducted a modified radical mastectomy. Pathological evaluation confirmed no residual malignant
cells within the breast tissue or lymph nodes. However, she developed neurological symptoms from
brain metastases one month postoperatively. The second patient is a 44-year-old woman (Case 2). Again,
no residual malignant cells were detected within the breast tissue or lymph nodes following NAC, but the
patient developed symptomatic brain metastases eight months postoperatively. When primary breast
tumors are locally advanced, it may be worthwhile to rule out brain metastases even if pCR is obtained

after NAC.
Breast Concer 14:420-424, 2007.

Key words: Brain metastasis, Pathological complete response, Breast cancer

Introduction

Neoadjuvant chemotherapy (NAC) is a stan-
dard treatment option for patients with locally
advanced and/or inflammatory breast cancers.
The outcomes of patients achieving pCR of their
primary tumors are significantly better than those
with residual disease'®. Here, we introduce two
patients who developed symptomatic brain metas-
tases shortly after documented pCRs following
NAC and surgery. :

Case Report

Case 1 )
A 39-year-old premenopausal woman sought
medical attention for erythematous induration of

Reprint requests to Sadoko Akashi-Tanako, Breast surgery division,
National Concer Center hospitol, 5-1-1 Tsukiji, Chuoku, Tokyo,
1040045, Japor.

Abbreviations:
pCR, Pathological complete resﬁonse; NAC, neoadjuvont
chemotherapy; US, ultrasonography; CT, Computed tomogro-
phy; MRI, Magnetic resonance imaging

Received September 11, 2006; accepted May 14, 2007
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her left breast. With a working diagnosis of
inflammatory breast cancer, fine needle aspiration
cytology revealed adenocarcinoma. The patient
was referred to the National Cancer Center Hospi-
tal for further treatment in February 2005. Physi-
cal examination revealed an indistinct 12 cm mass
in the upper area of the left breast, and the sur-
face of this lesion exhibited a peau d’orange
appearance. Axillary and supraclavicular lymph
nodes were palpable and measured 4 and 2 cm in
diameter, respectively. The axillary lymph node
was fixed to the surrounding tissue. Ultrasonogra-
phy (US) revealed a 7 cm bréast mass with der-
mal thickening, edematous subcutaneous tissue,
and enlarged lymph nodes (Fig 1a). These find-
ings were also observed on computed tomogra-
phy (CT) and magnetic resonance imaging (MRI).

Core needle biopsy led to a pathological diag-
nosis of invasive ductal carcinoma (grade 3,
nuclear grade 3, and HER-2 negative) (Fig 2a).
The tumor was negative for both estrogen and
progesterone receptors. Chest X-ray, bone scintig-
raphy, abdominal US, and chest and abdominal
CT revealed no distant metastases. Due to the
presumed low incidence of brain metastases at
this clinical stage, brain imaging was not done at
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Fig 1. (a) USreveals a 7 cm breast mass with overlying skin
thickening, edematous subcutaneous tissue. (b) US reveals no
residual tumor following neoadjuvant chemotherapy.

this point. Inflammatory breast cancer of the left
breast was initially diagnosed, T4dN3MO, Stage
IIIC, according to the general rules for clinical
and pathological grading of breast cancers®. She
received NAC from February to July consisting of
doxorubicin and cyclophosphamide (60/600
mg/m°®) 4 times every 3 weeks, followed by pacli-
taxel (80 mg/m® weekly for 12 weeks. Following
NAC, only induration of her left breast was appar-
ent upon physical examination, and no breast
masses or axillary lymph nodes were detected by
US (Fig 1b) and CT. Additionally, serum levels of
tumor markers (CEA, CA 15-3, ST 439) remained
within normal limits before and after chemothera-
py. We subsequently conducted a modified radical
mastectomy in August, and no malignant cells
were detected in the resected breast tissue and
dissected axillary lymph nodes (Fig 2b). However,
the patient presented with vertigo and severe
headache prior to the initiation of radiotherapy to
the left chest wall in September. Brain MRI

Fig 2. (a) Core needle biopsy reveals invasive ductal carcino-
ma, grade 3, nuclear grade 3. (b) No residual tumor is detect-
ed. The presence of inflammatory cells surrounding a duct
with an increased number of enlarged capillary vessels, typical
after tumor disappearance, is observed. (hematoxylin-eosin
staining, % 100).

revealed multiple metastatic lesions in her right
frontal lobe, temporal lobe, and bilateral cerebel-
lum (Fig 3). To control her symptoms, whole-
brain radiotherapy with a total dose of 30 Gy/10
fractions was incorporated in October. However,
her condition deteriorated, and she expired in
December. .

Case 2

A 44-year-old premenopausal woman was seen
at a nearby hospital with a chief complaint of an
erythematous enlarged right breast. Inflammato-
ry breast cancer was suspected, so she was
referred to our institution in December 2004.

On initial examination, the right breast was
firm, erythematous, and edematous with a thick-
ened dermis. Axillary and supraclavicular lymph
nodes were palpable and measured 5 cm and 1 cm
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Fig 3. The metastatic lesions exhibited high signal intensity
in the right temporal lobe by T1 weighted MRI.

in diameter, respectively. CT showed a large right
breast mass with an edematous dermis and subcu-
taneous tissue.Additionally, the axillary and supra-
clavicular lymph nodes were enlarged (Fig 4a).
The specimen obtained by the core needle biopsy
was consistent with an invasive ductal carcinoma
(solid tubular type, grade 3, nuclear grade 3, HER-
2 negative, estrogen and progesterone receptor
negative) (Fig 5a). No metastatic lesions were
detected by bone scintigraphy, chest X-ray, chest
CT, or abdominal US, though diagnostic brain
imaging was not performed at that time. Serum
tumor markers were elevated, with a CEA of 52.4
ng/ml, CA 15-3 of 279 U/ml, and NCC-ST 439 of
910 U/ml. Inflammatory breast cancer, T4dN3M0,
Stage INIC* was diagnosed. She underwent NAC
from December to May 2005, using the same
treatment regimen as Patient 1. Following NAC,
physical examination revealed only induration of
the right breast with slight thickening of the over-
lying skin. CT revealed a slightly enhanced, 3-cm
lesion in the breast (Fig 4b) without enlarged
lymph nodes. All tumor markers were within nor-
mal limits after chemotherapy. We performed a
modified radical mastectomy in July, and no tumor
cells were pathologically detected in the breast tis-
sue and axillary lymph nodes (Fig 5b). Following
surgery, we performed local radiotherapy with a
total dose of 60 Gy/30 fractions from August
through October. However, the patient developed
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Fig 4. (a) CT shows a large right breast mass with overlying
edematous subcutaneous tissue and thickened skin. This is
not the early phase but late phase scan of breast CT, because
only chest CT without an early phase scan was performed to
detect distant metastasis instead of breast CT. (b) CT scan
reveals a mass-like lesion measuring 3 cm, without enhance-
ment, in the right breast.

headache and ambulatory disturbance in early
December. Brain CT and MRI scans performed
in March 2006 detected a tumor measuring 5 cm
in diameter in her right temporal lobe with sur-
rounding edema (Fig 6). A right frontotemporal
craniotomy followed by whole-brain radiotherapy
of 37.5 Gy/15 fractions was carried out from
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Fig 6. MRI demonstrates a tumor measuring 5 cm in diame-
ter, with surrounding edema, in the right temporal lobe.

March through April. Intracranial recurrence is
now controlled three months after radiotherapy.

Discussion

Several studies have indicated that breast can-
cer patients with pCR following NAC have better
overall survival and disease-free survival rates’®.
Moreover, pCR of axillary lymph nodes is an

excellent prognostic factor for locally advanced
breast cancers®. The two cases presented were
first diagnosed with inflammatory breast cancer
with axillary and supraclavicular lymph node
metastases. The patients achieved pCR for both
the main tumors and the axillary lymph nodes fol-
lowing NAC, and favorable prognoses were
expected from the published literature. However,
both patients developed symptomatic brain metas-
tases soon after mastectomy. The interval
between surgery and the occurrence of neurologi-
cal signs was only one month for Patient 1 and five
months for Patient 2. This led us to the theory
that the blood brain barrier restricted access of
the chemotherapeutic agents to the central ner-
vous system. Therefore despite locally effective
NAC, occult brain metastases may continue to
progress into clinical significance. This theory
may help us understand the progression of brain
metastases in these patients®. There have been no
reports examining the rates of brain metastasis
following NAC. Yet there are reports of patients
receiving adjuvant chemotherapy having an
increased incidence of brain metastases as the site
of first recurrence compared to control'®*”, In the
present cases, we suspect that subclinical metas-
tases were present in the brain before initiating
NAC. 1t is likely that, because of inadequate deliv-
ery of cytotoxic agents to the brain, these metas-
tases continued to grow despite effective tumor
control elsewhere the body.

Several studies have identified risk factors for
brain metastases in patients with breast cancer.
Young age'*', unresponsiveness to the hormonal
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therapies, and HER-2 over expression are report-
ed risk factors''”. Intracranial metastases are
also related to the use of trastuzumab'®. In the
two patients presented here, relatively young age
and the absences of both estrogen and proges-
terone receptor were concordant risk factors for
developing brain metastases.

The combination of NAC and surgery can lead
to favorable outcomes in many cases of breast
cancer, but effective control over the primary
lesions and the extracranial micrometastases by
the cytotoxic agents may not predict future
intracranial event. The blood brain barrier would
likely prevent chemotherapeutic agents from
reaching the central nervous system. As a conse-
quence, brain metastases may continue to grow
and become symptomatic despite pCR of primary
sites and lymph node metastases. This can be a
concerning factor, especially in patients at risk for
developing brain metastases. Further investiga-
tions are warranted to identify the mechanisms
leading to intracranial metastases, as well as pre-
therapeutic risk factors.
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Sentinel Lymph Node B|o sy is Feasible for Breast Cancer Patients
after Neoadjuvant Chemot erapy |
_ Takayukl Kinoshita
Division of Surgical Oncology Nahonal Cancer Cenfer Hosp:fal
" Background: Despxte the increasing use of both sentinel lymph node (SLN) biopsy and neoadjuvant ¢
: chemottierapy (NAC) in patxents with operable breast cancer, information on the feasibility and accuracy
‘of sentinel node biopsy following neoadjuvant chemotherapy is-still quité limited. Therefore, we investi-
gated the feasibility and accuracy of sentinel lymph node biopsy for breast cancer patients after NAC.
Methods: A total of 104 patients with Stage II and Il breast cancers, prekusly treated by NAC, were
' enrolled in the study. All patients were clinically node-negative after NAC. The patients underwent-SLN S
biopsy, which involved a combination of an intradermal injection of radxocolloxd and a subareolar. mjectxon . ®
of blue dye over the tumor. This was followed by completion axillary lymph node dissection (ALND).
Results: SLN could be identified in 97 of 104 patients (identification rate, 93. 3%). In 93 of the 97
patlents (95.9%), the SLN accurately predicted the axillary status. Four patlents SLN biopsies were false
negative, resulting'in a false-negatwe rate of 10.0%. The SLN identification rate tended to be lower among
patients with T4 primary tumors prior to NAC (62.5%). : ‘
Conclusion: The SLN identification and false-negative rates were similar to rates in non- neoadjuvant @
studies. The SLN accurately predicted metastatlc disease in the axllla of: panents with tumor response fol-
lowmg NAC. :
Breast Cancer 14: 10-15 2007.
Key words: Sentinel node Bi_opsy, Neoqdiuvont.chemothercpy, Breast cancer, Intradermal injection
‘ ‘ ' . @
: o from 2 to 10%*. To ensure a hlgh SLN identifica-
Introdilction ' tion rate and a low false-negative rate, some rela-
' : tive contraindications for SLN biopsy have been
Currently, the status of the axillary lymph  established, including T3 or T4 tumors, multicen-
“nodes is the most important prognostic indicator tric or multifocal lesions, a large biopsy cavity, pre-: P
- for breast cancer and helps guide the physxaan in  vious axillary surgery, previous chestwall irradia- -
.adjuvant therapy. More than 40 peer—revxewed tion, and NAC*?.- .
“pilot studies, published between 1993 and 1999, - The apphcahon of SLN biopsy in NAC patients
have established the validity of the SLN biopsy  may 1dentJIy as in non-neoadjuvant chemotherapy
techmque for clinically node-negative breast can- groups, patiénts who do not necessarily require an
cer® and SLN biopsy has become the standard of 'ALND. Several studies have evaluated the use of
care for axillary staging in such patients. - SLN biopsy in patients with breast cancer after ®
Recent studies report 1dent1ﬁcat10n rates  NAC, but the results have been varied and incon-
greater than 90% and false-negative rates ranging clusive®®.
~ Recently, the American Society of Clinical
Reprint requests to Takayuki Kmoshlto Division of Surglcol Onco|o— ~“Oncology panel concluded that there are insuffi-
y National Cancer Center Hospital, '5.1.1, Tsukiji Chuoku, Tokyo cient data to recommend SLN blOpS}’ for patients
E°“f°“5  Japan : _ receiving preoperative therapy, ‘although SLN
-mail: takinosh@ncc.go.jp bi ®
, 3 iopsy after preoperative systemic chemotherapy
AbSl’{:lwaS':\?lsnel mph node; NAC, Neood|uvont chemoiherapy, is technically feaSlblem It is pOSSlbl¢ that the
AIND, Axillary ymph node dxssecﬂon ‘tumor response to chemotherapy may alter or
10 - ®
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interrupt the lymphatic drainage, thus causing
lower SLN identification rates and higher false-
negative rates than in non-neoadjuvant studies.
“We hypothesize that the lymphatic flow within the
skin lesion overlying the tumor is less damaged
by chemotherapy than that in the parenchyma

. surrounding the tumor, except in T4 tumors.
Thus, the usefulness of SLN biopsy with intrader- .

mal radiocolloid injection for patients with NAC-

" treated breast cancer has yet to be established.

The objective of this study was to determine
the feasibility and accuracy of SLN biopsy using
intradermal radiocolloid injection over the tumor
in clinically node-negativé, NAC-treated breast
cancer patients. :

" Patients and Methods

Between May 2003 and October 2005, 104
patients with T2-4N0-2 breast cancer underwent
NAC with SLN biopsy plus ALND performed by a
single surgeon. The pathologic diagnosis was
established by core needle biopsy in all patlents
prior to NAC.
~ Patients under 65 of age received four cycles ¢ of
5FU (500mg/m?) / epirubicin (100mg/m?®) /
cyclophosphamide - (500mg/m?)" (FEC), plus
twelve weekly cycles of paclitaxel (80mg/m?).

Patients over 65 years of age received twelve

~ weekly cycles of paclitaxel (80mg/m®) alone. After

NAC, we enrolled the 104 chmcally node-negatrve L -

patients into this study.
Lymphatic mapping was performed using a 3

ml combination of blue dye (Patent blue V®, TOC

Ltd., Tokyo, Japan) and 30-80 megabecquerels of

echnetlum—99m-labe1ed Phytate (Daiichi RI Labo- -

ratory, Tokyo, Japan). One day prior to surgery,
- the radiotracer was intradermally injected into the
area overlying the tumor, while blue dye was intra-
operatively injected into the subareolar site. For
nonpalpable lesions, injections were performed
using mammographic or ultrasonic needle local-
ization. Sentinel lymph nodes were identified as
blue stained, radioactive, or both. SLN biopsy was
then followed by a standard level I/Il ALND. For
32 patlents lymphscintigraphy was also per-

~ formed pnor to NAC, and was compared to lym-

" phatic mapping after NAC.

All sentinel nodes were histologically evaluated

by creating 3-5 mm serial sections and staining

with hematoxylin and eosin (H&E). Lymph nodes |

submitted as part of the axillary dissection were

Table 1. Patient demographics

Number of patients
Age (years)
Mean -50.2
Range 2777
Clinical tumor size (cm)* ’
Mean 4.89
. 'Range S 2512 . -
Tumor classification® :
T2 61 (58.7%)
T3 _ - 35 (33.6%)
T4 _ 8( 7.7%)
Lymph node status® '
NO 54 (52.0%)
N1 40 (38.5%)
N2 10 ( 9.5%)
Tumor type ’
Invasive ductal 102°(98.1%) -
* Invasive lobular 2(1.9%
Type of NAC
FEC plus paclitaxel 100 (96.2%) -
‘paclitaxel alone . 4(3.8%
Clinical response of the tumor
CR - - 55 (52.9%)
PR - 41 (39.4%)
“sD . : 8 (7.7%)
- Pathological response of the tumor ‘
pCR . - 23 (22.1%)
- pINV 81 (77.9%) -
Pathological nodal status .
Negative 60 (57.7%)
Positive 44 (42.3%)
*Before NAC.

pCR = pathological complete response; pINV = pathologxwl

- invasive.
‘CR’= Complete response, PR = Partlal response; SD-= Stable

disease

submltted in their entxrety and evaluated usmg
standard H&E stammg :

Results

- The patient characteristics, type of chemother-
apy, clinical response of the tumor, and pathologi-
cal findings are summarized in Table 1. All
patients underwent breast-conserving therapy or
mastectomy and were clinically node-negatxve at
the time of operation.

Based on lymphscmtlgraphy studles before
and after NAC, the results of lymphatic mapping
were quite similar in 30/32 patients, as shown in

" Fig 1. SLN were not detected in two ‘cases with a.
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Fig 1. Lymphscmngraphy before and after NAC (1a and 1b, respectxvely) revéaled one sentinel
_node at the axilla. The bone scmtlgram was performed srmultaneously to detect bone

metastasis.

Table 2. Results of sentinel node biopsy'

Table 4. Comphnsoxi of iymph node -status of SLNs
‘and non- SLNs among tumor classxﬁcatlons\i

: i Number of patients - before NAC _
Total no. of pafients =~ i T2 _(n=59)‘ 'rs/"r4 (n=39)
SLN identified . ' : 97 (93.4%)
SLN positive " 36 (34.6%) o Non- SLN status
. SLN was only positive ly mph node 16 (44.4%) SLN status  Positive Negative Positive  Negative
SLN identification method S : — : — —
Radiocolloid and blue dye . 91 (87.5%) . Positive 7 7 . 13 9 -
Blue dye only 13 (12.5%) Negative . 2 43 . 2 14
, . ' " SLNidentified, * SLN identified,
Table 3. ‘Comparison of lymph node status of SLNs . 59/61 (97%). ) 38/43 (88%).
and non-SLNs (n=97) o False-negative rate, ~ False-negative rate, 8%

Non-SLN status
. SLN status Positive " Negative.
_ Positve . . 20 6
Negative .- 4 ' 57

False-negative ra,rte, 10%; ,dve‘rall accuracy, 96%; ,
negative predictive value, 93%; positive predictive value, 100%

T4d pnmary tumor.

As seen in Table 2, the overall SLN identifica-
tion rate was 93.4% (97 of 104). Of the 97 patients
in whom an SLN could ‘be identified, 36 (34.6%)
had positive SLNs. In 16 of these patients (44.4%),
the SLN was the only positive node. SLNs were
identified by both radiocolloid and blue dye in 91
patients (87.5%) and by blue dye alone in 13
‘patients . (12.5%).

- The pathological status of the SLNs and non-
_'SLNss is outlined in Table 3.

~ The SLNs accurately predicted axillary status
in 93/97 patients (95.9%). Four patients had false-

12

13%

-negatlve SLN biopsies, a false-negatxve rate of

10.0% (4/40). Fifty-seven patients had pathologl-

* . cally negative SLN or non-SLN. .

The pathological status of the SLNs and non-
SLNs was analyzed accordmg to tumor classifica-
tions.before NAC, clinical lymph- node status

- before NAC ‘and the response of the tumor after

NAC.

In T2 tumors before NAC the SLN 1dentxﬁca-
tion rate was 97% (59 of 61), and 2 patients had
false-negative SLN biopsies, or a false-negative
rate of 13%. In T3 and T4 tumors, the results were
88.4% (38 of 43) and 8%, respectively (Table 4).

The SLN identification rate tended to be higher in

patients with a T2 primary tumor before NAC

“'than in those with T3/T4 primary tumor before

NAC, but the difference was not statistically s1g-
nificant. .
In the SLN biopsy results there was no srgmﬁ

_cant difference between nodal status pnor to

NAC.
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Table 5. Comparison of lymph node status of SLNs and
non- SLNs among nodal status before NAC

Table 6. Comparison of lymph node status of SLNs and
non- SLNs among clinical response after NAC

NO (n=52) N1/N2 (n=45) - CR (n=50) PR/SD (n=47)
Non- SLN status ’ Non- SLN status
SLN status Positive  Negative Positive  Negative SLN status Positve Negative Positive Negative
Positive 4 -8 16 8 Positive 6 5 14 11
Negative 2 38 2 19 Negative 2 37 2 20
© SLN identified, SLN identified, SLN identified, SLN identified, -
52/54 (96%) 45/50.(90%) 50/55 (91%) 47/49 (96%)
False-negativeraté,  False-negative rate, 7% False-negative rate, False-negative rate, 7%
14% 15% .

Table 7. Success rate of sentinel node identification aci:érding to tumor characterisﬁcs

No. of Attempted Success Rate (%) - P
“Tumor classification o T
T2 61 97% - - N.S.
T3 .35 94 %
T4 . ’ 8 63 %
Clinical nodal status = -~ N o
Negative ‘ 54 96 % NS
_Positive . 50 90 % ‘
Clinical tumor response g
-CR 55 91 % N.S.
" PR/SD 49 96% -
Pathological tumor response .
pCR" - 23 91% N.S.
, PINV 81 - 94% '

In the paﬁents with clinica]ly negaﬁve lymph

nodes (NO) before NAC, the SLN identification
rate was 96.3% (52 of 54), and two patients had a
false-negative SLN biopsy, a false-negative rate of

négatlve rate accdrdmg to.the tumor classification

- before NAG, the chmcal lymph node status before
. NAC, or the tumor responses after NAC.

- 14%. In the patiénts with clinically positive lymph

\

nodes (N1/N2), the results were 90% (45 of 50)
and 7%, respectively (Table 5). In the SLN ‘biopsy
results, . there- was no significant -difference
between nodal status prior to NAC.

For patients with complete tumor response

. (CR) after NAC, the SLN identification rate was

91.0% (50/55) and two patients . had false-negative
SLN biopsies, resulting in a false-negative rate of

15%. For patients with partial tumor response

(PR) and stable disease (SD), the results were
96.0% (47/49) and 7%, respectively (Table 6). The
SLN identification rate .tended to be lower,

“although the difference was not statistically signif-

icant, after NAC in patients with CR after NAC as
compared to those with PR and SD.
There was no significant difference in the false-

it is unlikely that SLN biopsy will become the gen- -

- There was also no significant difference in the
suctess rate -of SLN identification according to

“tumor classifications beéfore NAC, the clinical
lymph node status before NAC, the clinical . _

response of the tumor after NAC, or the pathologi-

cal response of the tumor after NAC, although the -

success rate tended to be lower in patients with a
T4 pnmary tumor (Table 7).

D1scus51on

_ Although the use of SLN biopsy has dramatl- V
ca]]y increased over the past several years, and

some experienced surgeons are performing this
procedure without completing axillary dissection,

erally accepted standard of care in axillary staging
until results from ongoing randomized. trials

13
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Table 8. Studies of SLN biopsy after NAC

Sentinel Lymph Node Biopsy for Breast Cancer Patients after Neoadjuvant Chemotherapy

No (%) of
No. of : " Tumor successful SLN . False
- _ patients  Stage size (cm) - biopsies negative (%)
Breslin et al,2000 ¢ 51 OorIl 50 1 43°(84.3) 3(12)
Miller et al, 2002’ .3 T1-3N0 . 35 ‘ 30 (86.0) 0(0)
Stearns et al.2000 ° . T34,any N 5.0 - 29 (85.0) 3(14)
Haid et al.2001 ° o733 Ti-3.anyN 33 29 (88.0) 0(0)
Julian et al.2002 ® 31  lorI NS 29 (935) 0(0)
. Tafra et 212001 * 29 Any T, NO NS 27 (93.0) 0(0)
Nason et al.2000 © 15 T2-4, NO NS 13 (87.0) 3(33)
‘Shimazu et al.2004 ¥ 47 IorII . 45 44 (936) 4(12)
Current study . T24,any N 49 ' 97 (93.0) 4 (10)

104

demonstrate the equivalence of this procedure -
‘with axillary dissection in terms of axillary recur-
rence and overall survival. At the same time, it is
unlikely that the value of sentinel node blOpSY fol-
lowing NAC will be. established”. The main reason
for this is that only a small proportion of operable
breast cancer patients currently receive NAC,
making a randomized trial quite difficult. Another
reason is that when the results from the ongoing
randomized trials are disclosed, if they are favor-
able towards the SLN biopsy procedure, the
majority of surgeons will extrapolate the applica-
" bility of these. results to patients who have
received NAC. Thus, it is quite possible that
demonstrating the feasibility and efficacy of SLN
biopsy after NAC will depend on the retrospecuve
data of single-institution expenences

NAC can reduce tumor size and mgm.ﬁcantly
increase the ability-to perform breast-conserving
therapy'®®. After NAC, axillary downstaging is
similarly affected.- NAC with anthracycline/"
cyclophosphamide-containing regimens has been
shown to neutralize the involved axillary nodes in
about 30% of patients'. The addition of taxanes to
anthracycline/cyclophosphamide-containing regi-
mens has increased the conversion rate to around
40%'**. With the number of patients receiving
NAC increasing, the question-arises as to whether
SLN biopsy is an option for these patients. We

summarize the studies regarding SLN biopsy after - -

614)

NAC in Table 8, but they are inconclusive
" Breslin et al.? reported a study of 51 patients who
underwent SLN biopsy after NAC and concluded
that SLN biopsy following NAC is accurate. They
had an identification rate of 84.3% and a false-nega-
tive rate of 12.0%. Nason et al.”® reported a smaller

14

number of patients who hard received NAC,land
their identification and false-negative rates were

~ 87.0% and 33. 3%, respectively. They concluded that

SLN biopsy resulted in an unacceptably hlgh false-
positive rate. However, in these small series, even
1 or 2 patients with false-negative SLNs can great-
ly affect the conclusions in a different direction.
We report here a study of 104 patients who
received NAC and had an identification rate of
93.4% and false-negative rate of 10.0%. We con-
clude in our study that SLN biopsy after NAC is
accurate and feasible even for large tumors and
patients with positive axillary nodal status before
NAC without inflammatory breast cancer.

It has been speculated that among patients
who have had their axillary lymph node status

- downstaged by NAC, tumors also typically

respond to NAC and shrink so that damage to and

alteration of the lymphatic flow from tumor tissueés .
to the axillary basin are more likely to occur. This

might then cause an increased false-negative rate

for SLN biopsy and a decreased identification rate-
of SLN biopsy. However the hypothesis of the pre-

sent study is that the lymphatic flow around skin

lesions is rich and less influenced by the effects of
chemotherapy and tumor size than that in the

parenchyma surrounding the tumor. The lymph-

scintigraphy in this study results before and after

NAC demonstrated that the efféct of NAC did not .
at all change the lymphatic flow of the breast.

The results of our study suggest that SLN biop-
sy after NAC using intradermal injection of radio-
colloid is feasible and can accurately predict axil-
lary lymph node status for patients with clinically
negative lymph node status following NAC. This .
procedure could help patients who have had their
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axillary lymph node status downstaged from posi-
tive to negative and patients with large tumors
qualify as appropriate candidates for SLN biopsy.

- Further, multicenter studies, involving a larger
number of patients from a variety of clinical loca-
tions, will be required to fully establish the feasi-
bility and accuracy of SLN biopsy for patients with
breast cancer who have been treated with NAC.
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ind;‘We report the outcome of radical cystectomy for patients with invasive bladder -
5-did ot have regional lymph node or distant metastases, at 21 hospitals.

R péctive;: non-randomized, multi-institutional pooled data were analyzed to
6mes of patients who received radical cystectomy. Between 1991 and 1995, 518
invasive bladder cancer were treated with radical cystectomy at 21 hospitals. Of .

atment policy of each:hospital. ,

| 'rate was 58% for all 518 patients. The 5-year overall survival rates. for

th'pT1 or lower stage, pT2, pT3 and pT4 disease without lymph node metasta- -

-adji djuvant chemotherapy did not provide a significant survival advantage, although

" adju ‘chemotherapy improved the 5-year overall survival in patients with pathologically
~pro ph node metastasis. A o I , S

-Co ions: The current retrospective study showed that radical cystectomy provided an

‘overall'survival equivalent to studies reported previously, but surgery alone had ho more poten- .

i

"~ tial to prolong:survival of patients:with invasive cancer. Therefore, a large-scale randomized -
study on adjuvant treatment as well as development of new strategies will be needed to

~ improve the outcome for patients with invasive bladder cancer.

Key words: m:;l_tijhstituti'onal pooled a_ndlysis ~ radical cystectomy — invasive bladder cancer ‘

INTRODUCTION

Radical cystectomy has been considered the standard curative §
—_— — - ;treatment for, invasive bladder cancer all over the world (1,2). ;
-*Présent address: Yamagata Uniiversity School of Medicine Recexit improved surgical techniques in addition to develop-

_ , S N " ment of perioperative care and anesthesia have reduced §
For reprints and all correspondence: Taiji Tsukamoto, Department f Urology, 1 pbidity’and mortality. Furthermore, advances in ofthotopic §

Sapporo Medical University School of Medicine, S-1, W-16, Chuo-Ku, - : o 1L
Sapporo 060-8543, Japan. E-mail: taiji{@sapmed.acjp , urinary tract reconstruction have improved the quality of life of §
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, (48.3%) received some type of neoadjuvant: and/or ‘adjuvant therapy -

cal T2NOMO, T3NOMO and TANOMO were 67%, 52% and 38%, respectively. . §

0vef,a‘ll survivals of 81%, 74%; 47% and.38%, respectively. The patients who: §
€ had-the worst prognosis, with a 30% overall survival rate at 5 years. Neo- g

follow-up period was 4.4 years, [anging' from 0.1 to 11.4 years. The :5-




" patients undergoing radical cystectomy :l:'l'0weyer, whrle about
half of patients are cured, the remainder: still suffer from local

recurrence and dlstant metastams w1thm :2-3 years. Thus, in -

an attempt to improve treatment outcormie, many investigators
have tried combinations’ of- neoadjuvam or_ adjuvant chemo-
therdapy with surgery (3-5). Unfoxmnately, the .impact of
neoad_]uvant or adjuvant chemotherapy on -survival remains
_controversml Recently; ‘the South- Western' Oncology Group
(SWOG)- showed an n'nprovement in overall survival with
three cycles of neoadjuvant chemotherapy consisting of
methotrexate vmblastme, -doxorubicin and msplatm (MVAC)
" (6). Furthermore, more recent meta-analysxs demonstrated that
neoadjuvant chemotherapy provided -a s1gmﬁcant ‘survival

- .'advantage in patients with invasive bladder cancer (7).

* “In this study, we evaluate outcomes of patxents with invasive

L _.bladder cancer who underwent radical cystectomy with/with-

L _out pelvrc lymph node dissection in 21 hospltals

- PATIENTS AND METHODS

| Thls study included 518 patlents with chmcally mvasxve blad- '

“der cancer without regional lymph node or distant :metastases
(T2-4NOMO). All were treated with_ radical cystectomy with/
without pelvic lymph node dtssectlon at 21 hospltals between
1991 and 1995 Using these data; non-randormzed, mnltn-mstt-

" tutional pooled data were. analyzed to: evaluate the treatment

‘results of radtcal cystectorn' 'I‘umors were staged accordmg to

ty. of Pathology (8)
htstologlcal type in
i

The oV rall survival was cale ulate fro'm the date of opera-
' thIl to. death from any cause:” The. overall survival rate was
. calculated by the Kaplan—Meter method The stattstlcal signif-
. icance of dtfferences was determmed by the log-rank test.
Spearman s rank correlation test was used to analyze correla-
tions between two factors. A P-value of <0.05 was considered
-stanstlcally sxgmﬁcant All .analyses were performed usmg
StatView 5.0 for Macmtosh (SAS Institute, NC, USA).

' RESULTS

" PATIENT CHARACrERJSncs

_Patient charactenstxcs are shown in Table 1. More than two-
o thirds of the patlents were male. The mean age at: operatlon was
- 65.4 years (range, 33-87 years). Half of the panents had a clin-
ical stage of T2NOMO. Pathological examination revealed that
patients with pT2 and pT3 accounted for almost 60% of the

" Jpn J Clin Oncol 2004;34(1) . 15

Table 1. Patient characteristics

Characteristics No. of patients (%)

Gender Male 400 (77.2)
Female 118 (22.8)
- Age (years) 33-87 (mean: 65.4) '
Cinical T classification .~ T2 L mG3)
™ 178 (34.4)
T4 69(133)
Pathological T classification <pTI 119 (23.0)
P2 156302
pT3 - 152 (29.4) -
_ pT4 90(17.4)
Lymph node metastasis . pNx 53(10.2)
N0 319032
2pN1 - 86 (16.6)
Additional therapy - No -~ 268 gsi.7)
- ' Yes 250 (48.3)
Type of additional therapy Neoadjuvant ' 118 (47.2)
' Adjuvant . 85 (34.9)

Neoadjuvant and adjuvant 47 (18.8)

. total, followed by those with pT1 and lower stages and those
‘with pT4. Nearly 90% of patients received lymph node dissec-
" tion. Lymph node metastasis was hlstopathologlcally proven in
86 patients (16.6%), _who accounted for 18.4% of those who
received node dissection (Table 2). Its incidence was s1gmﬁ

cantly linked with clinical stage (P <0.01 by Spearman’s rank
correlation test). The incidence clearly mcreased with pro-
gression of the pathologlcal stage from 5.9% in patients with

" superficial cancer to 32.5% of those with pT4 (P <- 0 01 by

Spearman s rank correlation test).

Neoadjuvant and/or adjuvant therapies were performed for
48.3% of 518 patients together with radical cystectomy (Table
3). Of these, 118 patients (47. 2%) received some type. of
therapy in the neoadjuvant setting. These included systemic
chemotherapy for 80 patients, intraarterial chemotherapy for
32, radiation for one and combined systemic chemotherapy and
local radiation for five. Among the systemic chemotheraples,
MVAC, 'the most popular regimen for urothelial cancer (9),
was frequently used. In the adjuvant setting, systemic chemo- -
therapy was administered most frequently. More than half of
the patients received MVAC chemotherapy.

OUTCOME
The follow-up period ranged from 0.1 to 11.4 years with a

median of 4.4 years: The 5-year overall survival rate was 58%
for all 518 patients (Fig. 1), 67% for patients with clinical

. T2NOMO, 52% for those with T3NOMO.and 38% for those with

T4NOMO (Fig. 2). According to pathological stage, the 5-year
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Table 2. Relanonshlps among chmcal stage, pathologlcal stagev and lymph node metasmsis

Cliniqal stage Pathologlcal sxage - “No.of panems wnh : No of pathologically node positive pauents/no of

R _radical cystectomy patients with node dissection (%)
=7 vaO_", 2% TAGn —
Y S s 83
pr2. R 8/101 (7.9)
pr3 - . 51 L. 20301
pT4 T L
Al 20 C 39245(159)
» ™ gm0 1 0o - _ - B
S - 1B 218(11.D) _ e
o pT2 4 T 236(59) ' ' L
T3 78 o 1511 (21.0)
pT4 9 5n8(32.1)
An s - snsTa1e)
T4 B | s s
: T 4 0/3 (0)- : S
Tz 5 ) w00 ' L 3
pT3 Y 5/16 (31.2) ' -
pT4 .38 o 1236(333)
Al © - 196D
T2-4 " Tl e 7119 (5.9)
g2 156 - o 1204268
pT3 s 40/140 (28.5)
T4 . %0 _ 27183 (32.5) -
 P<0.01 (Spearman’s rank correlation test). .

E Table3Typeof gddiiionzi!the_raﬁy -

No. of courses (median) No. of patients

' .Neoadjuvant R . - - : - I § 8-
Systermc cheﬁlotherapy o MVAC*. . o 142 49
: : MEC* 1-4 (2) 13
. : , i _-CDDP-based chemotherapy = . 1-2(2) 18
 Localtherapy < - "~ Intrearterial chemotherapy (CDDP-based) 1-2(1) _ 7}
s : T Radiation only S ' )
' Systemic and local therapy _Chemo;herapy and radiation . C o 5
Adjuvant - ' : ' L 85
Systemlc chemotherapy ' - -MVAC o 1-4(2) - 48 B
CIsCA* 3@ - - 5 : ‘ C
" MEC 1-2(2) 4 ‘ ©
CDDP-based chemotherapy -6 24
. Others : .4
[\ -Neoadjuvant gnd adjuvant L ; ' - 47,
) Intraarterial-systemic : _ 13
Systemic and radiation—»systemic o c ) 4
Systemic—)systemic . _ , ; . 30

*MVAC, methotrexate, vmcnstme, doxorubicin and cisplatin, (21) MEC. methotrexate, eplrublcm and cnsplaun, (22) CISCA,
cisplatin, cyclophosphamxde and doxorubicin. ) I
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Figure 3 Overnll sumval réte - accordx '=_-to pathologlcal stage SpTleO

| versus pT3pN0 pT4pN0 P < 0001 pTZpNO versus pT3pNO, pT4pN0 P<

0. 001 p'l"3pN0 vexsus pT4pN0 P 0 02 (log-rank test).

overall survwal rate was szgmﬁcantly hxgher for patlents wnh
pTI or a lower stage,’ or- pT2 than for those with pT3 or pT4
disease, when those: who were pathologxcally node_negative
were con51dered (Frg 3) Pati ,nts who ‘were pathologlcally
proven to be node positive clearly had -a lower 5-year overall
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(%)

2 pNO (n=2379)
i PN(+) (n=86).
S 5 .10

No. at risk  Years after cystectomy
pNO 379 319 276 239 224 201175 122 76 40 22
pN@) 86 53 37 28 23 20 18 14 13 83

Figure 4. Overall survival rate according to lymph node metastasis. pNO'
versus pN(+), P <0.00]1 (log-rank test). :

survival rate (30%) than those who were node neganve (F1g 4, :'
P<0, 001 by log-rank test). .

IMPACT OF ADDITIONAL Tl-IERAPY

When we evaluated whether neoadjuvant chemotherapy could '
-improve survival, there was no significant difference with
regard to the 5-year overall survival between patierits with and

* without the therapy .(65% versus 56%, P = 0.13 by log-rank

test) (Fig. 5). Furthermore, neoadjuvant chemotherapy did.not -

mﬂuence the’ overall surv1val among all clinical stages Simi- "
‘ ,larly. adjuvant chemotherapy did not improve the’ prognosis

because the 5-year overall survival rates for all patients w1th
and without this therapy were 57% and 56%, respecnvely _
When we mvesngated the influence of adjuvant chemotherapy .
on the S-year overall survival in patlents with pT2 or a lower
stage without lymph node metastasis, there was no mgmﬁcant
difference between patients with and without the therapy. No
survival benefit was found for the therapy in patients with pT3
or.pT4 without pathologxcally proven lymph node metastasis.
However, the therapy improved the 5-year overall survival in

. patients with lymph node metastasis, with a s1gmﬁcant differ-..

ence bétween those with and wnhout it (P <0.001, by log-rank .
test) (Fig. 6).

DISCUSSION |

In this study we evaluated the treatment outcomies of paﬁents .
with invasive bladder cancer who underwent radical cystec-
tomy with/without pelvic lymph node dissection in 21 hospi-
tals-from 1991 to 1995. The study enabled us to analyze the 5-

. year survival rates of a large volume of patients. The analysis

showed that the 5-year overall survival rate for patients with
T2NOMO, T3NOMO and TANOMO tumors were 67%, 52% and
38%, respectively. These results are similar to/better than a -
previous report that the 5-year survival rates were 49% (95%
CI: 39-59%) for patients with T2, 25% (95% CI: 10-50%) for
those with T3 and 17% (95% CI: 5-45%) for those with T4,
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Overall survival -
.
o

o
Neoadjuvant (7=118)
... NO 8dditional (n=268) -
Adjuvant (7:85) o .| e
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_Figure 5. Overall survival rate according to additional therapy Neoadjuvant versus no addmonal thempy. P= 0 13 (log-rank test); adjuvam Vversus no addrtronal

therapy, P =0.72 (log-rank test).-
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Figure 6. Ovemll survrval mte accordmg to adjuvant therapy in patients with -

lymph nodé metastasxs Adjuvam (+) versus adjuvnnt (-), P=003 (log-

although thls report was pubhshed 10 years ago ( 10). Slmllarly,

In the present study pathologlcally‘ proven lymph node
metastasrs was seen in "18% of pattents with lymph node dis-
_secuon Some reports indicated’ that lymph node metastasis
was present in'15=34% of patrents who: underwent radlcal cys-
. tectomy (10 14—16) The vanauon_‘m_ e:mc1dence of. positive
nodes may-stem from the- heterogeneous profiles of patients,
* extent of- lymph dlssecuon, and the: number of lymph nodes

removed JIndeed; Leissner et al. (14) réported a correlation '

between the number of lymph nodes ‘removed (216 lymph
nodes) and the percentage of: patlents with positive nodes,
. especially in- locally advanced bladder cancer’ Lymph node
metastasxs is reporl:ed to be an mdependent poor prognostrc

Years after cystectomy - : ' T

" before and/or after surgery have been carried out (3=5). Unfor-

" therapy (7). Our group started a prospective phase III study j

~r

10

13 4

factor (14-16). Our study supported previous results since the -
present study also showed that patients with positive nodes had
a worse prognosis: Recently, the number of positive lymph . :
nodes; rather than the size, was reported to be-associated with
death from bladder. cancer (15,16). Unfortunately we did not
assess the number of lymph nodes in this study. Further study
will be necessary to confirm these results. At present it remains
* controversial whether lymph node dissection has-a therapeutic
effect or is merely a staging tool. Some mvesugators advocate
extensive bilateral lymphadenectomy as a’ potenually curauve
-procedure (14,16).

Since the 5-year survival rate with radical cystectomy alone
seems to reach a plateau, especially in patients ‘with locally
advanced bladder cancer, various trials of additional treatments

4

tunately, it remains undeﬁned whether neoadjuvant or adjuvant
chemotherapy with surgery improves the survival (17). How-
ever, in the SWOG study, patients with three cycles of neo- §
adjuvant MVAC achieved survival benefit with the. median

survival of 77 months, as compared with 46 months among
patients with surgery “alone, although the difference was not
srgmﬁcant ‘when it was analyzed by a two-sided stratified log-
rank test (6). Furthermore more recent’ meta-analysrs demon-
strated that neoadjuvant cisplatin-based combination chemo-,
therapy provided a survival advantage over a definitive local- ]

evaluating the survival benefit of two cycles of MVAC fol-"
lowed by surgery over surgery alone in patients with T2
4NOMO bladder cancer with the support of the Ji apanese Chm
cal Oncology Group. 2.
On the other hand, -our retrospectlve study showed that i§
patients w1th ‘lymph node metastasis had .a survival benefit§
from adjuvant chemotherapy, although only a smail number of
panents were included. Some investigators also reported the
1mpact of adjuvant chemotherapy on survival of these patients 53
in retrospecuve studies (15,16). Furthermore, prospectivel
studies demonstrated a significant survival benefit (18—20)
However, these studxes were criticized due to their sma -




" numbers of patients, early termination of trials and confusing
methodo]ogy for analysis. Therefore, the role of adjuvant
chemotherapy remains a matter of debate. To evaluate the im-
pact of immediate adjuvant chemotherapy after cystectomy,
the European Organization for Research ‘and Treatment of

Cancer has launched a large randomized trial that plans to -

enroll 1344. patients. In the near future its results will tell us

whether immediate ‘adjuvant chemotherapy is necessary in’

high-risk pat:tents

In summary, our tetrospectwe, multt-mstttuuonal analysis
showed that radical cystectomy provided an overall survival
for patients with clinically invasive bladder cancer similar to
that of previous reports: Thus, it is clear that surgery alone will
not provide. better. survival than we have now. Therefore,
‘additional therapy is mandatory to improve ‘the treatment out-
come. Further. large-scale randomized studies will be needed
to clanfy the tunmg and type of addmonal therapy.
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Dynamic Computed Tomography and Color Doppler Ultrasound of
Renal Parenchymal Neoplasms Correlations with Hrstopathologlcal
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Background We evaluated whether color Doppler ultrasound (US) had diagnostic accuracy
equal to dynamic computed tomography (CT) and whether performing dynamic CT and Dop- -
pler US together would be more informative in preoperative dmgnosrs of renal solid tumors. - -
Methods: A total of 110 renal solid tumors smaller than 7 cm were evaluated with dynamic CT
and Doppler US. We compared the enhancement and the color row patterns with the histo-
pathological subtypes . <
Resuits: Eighty-seven (95. 6%) of 91 clear.cell carcrnomas showed rich enhancement inthe | ®

- cortical nephrographic phase (CNP) and 82 (90.1%) of them had color flow in the Doppler US.

- Of the total of 110 tumors, nine (8.1%) did not show.color flow in spite of rich enhancement.in -
the CNP. Conversely, eight (7.2%) of the 110 tumors showed color flow in. spite ‘of poor
enhancement, including two chromophobe cell carcinomas and two ‘metastatic renal tumors.
Conclusmns The enhancement pattern in dynamic CT and the color flow pattern in Doppler .

" uUs were different among the subtypes of. RCC. Color Doppler US had diagnostic accuracy | ®
equalto-dynamic CT in most patients with renal solid tumors. Although Doppler US tay play a

unique role in the diagnosis of some renaI parenchymal solid tumors, it is sufficient to perform
“ dynamic CT alone for diagnosis of clear cell carcinoma. - :

Key words: color Doppler ultrasonography computed tomography kzdney neoplasm — renal cell

carcinoma

INTRODUCTION

In recent years, computed tomography (CT) and ultrasound
(US) have dramatically- improved the early detection of renal
masses. Most renal cell carcinomas (RCCs) are characterized
by abnormal vascular structures (1). Dynamlc CT is an estab-

lished method of imaging renal masses and cvaluatmg their _

‘vascularity via pooling of contrast medium in the tumor (2).

Clear cell carcinoma (conventional RCC) is described as an -

attenuated tumor in the arterial phase of dynamic CT (3). The
enhancement pattern in dynamic CT has been reported to be
different among the subtypes of renal cell carcinoma (4). To
the best of our knowledge, however, there has been no report

; showing the patterns of color Doppler US among the subtypes

of renal neoplasms. Moreover, sorme patients are allergic to the
contrast medium used for dynamic CT and patients are also

For reprints and all correspondence Hrroshr Kitamura, Department of
Urological Surgery; Sapporo Medical University School of Medicine, South 1
West 16, Chuo-ku, Sapporo, Hokkaido 060-8543, J apan.
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exposed-to a la'rge.amount of X-rays in CT scanning. Hence
there is a need for diagnosis of RCC by another method less
invasive than CT. Doppler US allows for non-invasive assess-

" ment of vascular flow signals from neovascularity in tumors

* (5). Thus, we first hypothesized that color Doppler US may
-also show different patterns like-dynamic CT findings. Second, -

. wealso hypothesized that we could obtain more accurate infor-
mation about the hlstopathologlcal subtypes of renal parenchy-.
mal neoplasms if both dynamic CT and color Doppler US were °

performed. In this study, we compared the histopathological
distribution of the dynamic CT findings for renal solid tumors

. with the color_Dopplcr US findings ‘and evaluated whether
_ dynamic CT is more informative in preoperative diagnosis of -

renal solid tumors.

PATIENTS AND METHODS -

PATIENTS
Between August 1996 and May 2001, 110 patients with solid

" masses smaller than 7 cm in diameter and with' pathological
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results confirmed by surgical removal of tumors were eligible
for this study. The patients (75 men and 35 women) ranged in
age from 22 to 85 years (median 62 years) and tumor size
ranged from 1.0 to 7.0 cm (median 3.6 cm) in diameter. These
patients were suspected to have RCC by US and/or CT at other
hospitals and were introduced to us for further evaluation and
treatiment of those tumors. By initially performed B-mode US,

_ anglomyohpomas (AMLs) were excluded.

DyNamMic CT

Dynamic CT was performed using a Toshiba X-Vigor with 7

"mm/s table feed for 7 mm slice helical scans. An unenhanced °

scan was carried out initially to obtain baseline attenuation
values of lesions and to identify calcification. After bolus ad-
ministration of 100-120 ml of contrast medium intravenously

(injection rate 2.5-3.0 ml/s), two phases of renal enhancement _
+ were recognized. Initially, 30 s after the contrast medium injec-

tion, there was enhancement of the cortex, but not the medulla,

" so that cortical nephrographic differentiation was seen [cortical

nephrographic phase (CNP)]. Five minutes after the injection,
additional scanning was performed to obtain images of its
excretion by the pelvic caliceal system (excretory phase). If the
tumor density in the CNP was higher than that of: the renal
medulla, it was defined as rich enhancement. If it was lower
than that of the renal medulla but higlier than that in the pre-
enhancement phase it was defined as poor enhancement.

COLOR DOPPLER us

Color Doppler US ‘examinations were performed with com-
mercially available real-time scanners (Toshiba SSA380A) by

the same senior radiologist (Y.M.). The radiologist had no -
- information about-the dynamic CT findings. Patients were

examined in the supine and lateral decubitus positions, using
transverse, intércostal and parasaggital scanning. The insonat-
ing frequency. of the sector scanner was 4.7 mHz. The Toshiba
unit incorporates a real-time scanner and range-gated pulse

" Doppler velocity meter. The wall filter was set as low as possi-

ble and the real-time B-mode was used to locate thé tumors.
The Doppler US scanning was performed under conditions of

no color flow in the normal renal parenchyma. If color flow .

was detected in the tumor, it was defined as positive flow.

-CLASSIFICATION

Histopathelogical findings were reviewed for the subtypés of

“neoplasms, according to the classifications of the Union Inter-
nationale Contre le Cancer (UICC) and the American Joint.

Commrttee on Cancer (AJCC) (6). By the findings and estima-
tion of detection of early enhancement patterns in dynamic CT
and color flow in Doppler US, four distinct patterns could be
identified: group 1, tumors with both rich enhancement and
color flow; group 2, with rich enhancement and without color
flow; group 3, with poor enhancement and with color flow; and
group 4 with poor enhancement and without color flow.
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Table 1. Histopathological ﬁndmgs and patterns of dynamic CT and Doppler
US

Group | Group2 "Group3 Group4 Total
Enhancementin CNPof CT  + + - -
Color flow in Doppler US + -

+ -
Clear cell carcinoma 81 6 1 91
Papillary RCC I 1

I

2

'Granular cell carcinoma 1 2

[\ - V)

Chromophobe cell

. carcinoma

Spindle cell carcinoma I S
Collecting-duct carcinoma’ - 1 ‘

Metastatic renal tamor - o2

W =N

Benign renal tumor 3
Total ' 87 9 8 . 6 110

CNP: cortical nephrographic phase.

RESULTS

HISTOPATHOLOGICAL DISTRIBUTION OF ALL 110 TUMORS
Histopathological examination revealed that, of the 110 neo-

"plasms, 91 were clear cell carcinomas, five were papillary

RCCs, four were granular cell carcinomas, three were benign.
renal tumors, two weré chromophobe cell carcinomas, two
were spindle cell carcinomas, two were metastati¢ renal tumors '
and one was a collectmg-duct carcinoma.

One of the metastatic turnors was malignant melanoma.
There were no other metastatic sites in the patient. The other

. was thyroid papillhi'y cancer. Although the patients also had

lung, retroperitoneal and mediastinal lymph node metastases,
primary renal neoplasm-could not be denied because only the
renal tumor had grown in a short time.

The three benign tumors were composed of an oncocytoma

T .a lelomyoma and an AML

PATTERNS OF DYNAMIC CT AND COLOR DOPPLER US (TABLE 1)

Group 1 (n=87)

Eighty-one (93.1%) of the 87 tumors were clear cell carcino-

mas. The remainder consisted of one_granular cell carcinoma,
one papillary RCC, one spindle cell carcinoma and three
benign tumors (an AML, an oncocytoma and a leiomyoma).

* All the benign tumors were diagnosed as renal cell carcinoma

before the surgical treatment.

GRrouP2(n=09)

.§|x (66.7%) of the nine tumors were clear cell carcinomas. The

others were two granular cell carcinomas and one collecting-
duct carcinoma.




