Near Infrarcd Spectroscopy and bladder

10-cm line where 0 corresponds to ‘no bladder sensation’ and 10 to
*strong desire to void’) were used for evaluating the grade of bladder
sensation, Compression maneuver for 5 s was carried out to maintain a
state of *7’on the VAS scale. By way of experiment, we tried the 5-s
pushing task to confirm the state of VAS ‘7. During the 5-s pushing
task, the subject’s lower abdomen was swiftly pushed for 5 s. In the
empty phase, which is the state of VAS *0°, we pushed the subject’s
lower abdomen in the same pressure as the pressure before micturition.
Change of the hemoglobin concentration was measured during provok-
ing desire to void using a 52-channel NTRS machine. Objects laid down
on the bed in a dim room with their eyes open throughout the measure-
ments. Each measurement consisted of: (i) 10-s pre-task baseline; (ii)
5-s pushing task; and (iii) 10-s post-task baseline. After the pushing
maneuver, all subjects urinated and the voided volume was measured.
Afterwards, the pushing maneuver for the state of ‘empty’ was done.
We did not take any urodynamic measurements. We just asked the
subjects about bladder sensations during study.

Recording

A muiti-channel NIRS topography system (ETG-4000: Hitachi Medical
Corporation, Tokyo, Japan) was used in this study,'"’* The number of
monitoring channels of ETG-4000 was 52, In our study, oxyhemoglobin,
deoxyhemoglobin and total hemoglobin (sum of oxyhemoglobin and
deoxyhemoglobin) were measured with NIRS. This system irradiates
light at 780- and 830-nm wavelengths through an optical fiber to the
same measurement point simultaneously. Then the infrared light is
guided to the scalp surface through an optical fiber bundle. The reflection
of infrared light is received by the sensor which is placed on the scalp,
3 ¢cm away from the emitting probe. The 33 probes placed on the
subjects’ frontal area could measure the relative concentration of hemo-
globin. The measurement regions were set in the 6 x 30 cm frontal area
(Fig. 1). The lowest probes in the frontal shell were positioned along the
Fp!-Fp2 line based on the international 10 to 20 system used for
recording an electroencephalography. The pretask zero baseline was
determined as the mean at the start of the measurement period and the
posttask baseline was determined as the mean across 10-50 s. In
addition, linear fitting was carried out on the data between two baselines.
The waveforms of oxyhemoglobin, deoxyhemoglobin and total hemo-

globin changes were acquired from all subjects during compression
maneuver from 52 channels. The rate of data sampling was 0.1 s at
multiple sampling channels. We tried to exclude motion artifacts by
asking the subjects to avoid moving and to look blankly at one point on
the ceiling during the measurements. Moreover, data with some ‘motion
artifacts’ were excluded from further analyses. Oxyhemoglobin changes
were analyzed using the first-order correction to exclude task-unrelated
changes during the task. The pre-task baseline was determined as the
mean across the last 10 s of the pre-task period and the post-task baseline
was determined as the mean across the last 10 s of the post-task period,
and a linear fitting was carried out based on the data between the two
baselines. Maving average methods were applied to remove short-term
motion artifacts in the analyzed data.

Data analysis

The obtained data were statistically analyzed with the integral mode.
We repeated a series of task performances three times. Because the data
with artifacts such as body movement are not a target signal, they were
excluded for analyses. We calculated our data to analyze brain activity
without some motion artifacts. Oxyhemoglobin, deoxyhemoglobin and
total hemoglobin data were compared. These obtained data, which were
averaged from the stimulation beginning, were compared between the
sensation of artificially induced desire to void and the sensation of the
state of empty bladder with paired Student’s r-tests in each recording
site (Fig. 2). Some reactions observed in these areas have already been
pointed out by some other investigators.” In this analysis, we focused
the change of *oxyhemoglobin’ concentration during the task procedure
in detail to understand the frontal lobe responses to bladder sensation of
induced desire to void.

Results

The mean voided volume was 233 * 67 mL.

Figure 3 shows the average whole time series for levels of oxyhe-
moglobin, deoxyhemoglobin and total hemoglobin when subjects
perceived a desire to void that was induced by pressing the lower
abdomen for three repetitions recorded from every channel covering
the frontal lobe. The time-course patterns of the changes ditfered
depending on the measuring channels.

Fig. 1 The measurement area on the frontal region. The measurement points were set in the 6 x 30 cm frontal area. {a} Location of incident optical fibers,
detection optical fibers and measurement positions (channels). Channels 1~52 are depicted as white squares and located between incident optical fibers and
detection optical fibers. incident optical fibers and detection optical fibers are shown as white and black circles, respectively. O, incident optical fibers; @,
detection optical fibers; [J, measurement positions.
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Oxyhemoglobin concentration change at each site is shown in
Figure 4. Recording sites were the lateral and median frontal regions.
Significant difference was observed between the artificially induced
bladder sensation of *desire to void” and ‘empty” at each site. Oxyhe-
moglobin increases during the states of artificial desire to void were
significantly larger than those during the states of empty bladder in the
bilateral and medial frontal areas (P < .05). Furthermore, the figures
suggest that the medial part may not be as activate as the bilateral parts.
Oxyhemoglobin concentrations continued to increase during the task
period, peaked at the end of the task period, and decreased gradually in
the post task period. Oxyhemoglobin concentrations that were
increased by the compression mancuver were observed in the bilateral
and medial frontal sites.

Discussion

Changes in regional cerebral blood flow and hemoglobin oxygen satu-
ration, which reflect the areas of neuronal activity, occur in the cerebral
cortex. These changes could be measured using f-MRTor PET according
to experimental studies by several investigators in the urological
field.”® ' Carrying out such examinations is not suitable for subjects who
Fig.2 Recording sites were lateral frontal and medial frontal sites. are feeling the desire to void. Brain imaging by these techniques requires
EX, iateral frontal; B, medial frontal. a large apparatus and subjects are not free to move around. On the other
hand, NIRS has a few advantages such as a compact construction,
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Fig. 3 Grand average waveforms of hemoglobin concentration changes during ‘before-voiding’ in healthy men. Grand average waveforms of oxyhemoglobin
{red line}, deoxyhemoglobin {blue fine), and total hemoglobin (green line) changes during cognitive activation {between two vertical light blue lines).
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temporal resolution, non-invasiveness and no restriction. It has been
used to evaluate brain activity in response to visual, cognitive, auditory,
and motor stimuli in adult, infant and even neonate subjects,”™1%1?

For the first tine in a urological report, we used a 52-channel NIRS
machine in the analysis of the differences between waveforms pre and
post micturition. Tt might demonstrate that the expected activations of
frontal cerebral Jobe were measured in resting subjects during the
artificial sensation of desire to void. The authors have examined within-
subject reproducibility and intra-individual variability by repeated
measurements to calculate test-retest repeatability and consistency of
effect. The signal amplitudes vary between sessions. However, the
distance between the activation centers in each session is considerably
small. The statistically significant increases of oxy-hemoglobin were

€ 2009 The Japanese Urological Adsociation

detected on several channels on the frontal area. Our results coincide
with previously obtained facts by fMRI and PET. Some studies using
PET or functional MR1 revealed that the lateral part of the frontal lobe
was often activated during the storage phase.” According to our study,
the frontal regions were specifically activated during the artificial sen-
sation of desire to void. In addition, our data revealed that activation in
the frontal area could be asymmetric with some individual variations.
This might reflect brain laterality in dominance. Significant difference
was not observed between the bilateral activation of frontal lobe by
artificially induced bladder sensation (P = 0.19). Since our task repre-
sented more socially demanding procedures, the more pronounced
ipsi-lateral activation could be reasonably explained by the need of
more self-control. While activation of lateral cortices was not evident in
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our study, further studies are essential to investigate whether the change
of cerebral activation patterns are due to individual characteristics or
different features to feel the desire to void.

We consider some of the limitations of NIRS as follows: (i) the NIRS
machine could measure only ‘relative’ concentration of hemoglobin.
Since the estimation of hemoglobin concentration would depend on the
assumed near infrared path length, the difference among individuals
might influence the results; and (ii) the NIRS probes used in our present
study could cover only a part of the cerebral area. We could not measure
regional cerebral blood volume over gap regions. For these reasons, the
impact of the NIRS study should be carefully analyzed.

Near infrared spectroscopy has limits that we should take into con-
sideration, but italso has a lot of advantages and availabilities. NIRS may
be most useful in mapping human brain activity during both dynamic
and static tasks, for which f-MRI and PET techniques are hardly suited
because the situations in which the subjects experience the procedure are
not natural and are restricted by many apparatuses surrounding the
subjects. The subjects are not invaded by the NIRS machine using the
near infrared ray throughout the procedure. Functional MRI is totally
noninvasive and based on physiology-dependent intrinsic signal changes
to provide well-resolved functional brain maps. These intrinsic signal
changes are consistent with the idea that neural activation increases
regional cerebral blood flow and concomitantly increases venous-blood
oxygenation.! Changes of cerebral blood flow and arterial oxygenation
by means of a NIRS machine reflect the brain activities more exactly.
Furthermore, results obtained from NIRS will largely benefit from these
methodological studies and the role of NIRS would be admitted as a
remarkable and accurate tool particularly for cognitive examination. The
advantage of NIRS is that it could demonstrate the central nervous
activity of both dynamic and static phases in more natural situations,
because it could measure relative concentrations of hemoglobin every
0.1 s without fixation of the body of each examinee.

There is a bias in this measurement. Because young Japanese vol-
unteers had not agreed to undergo the study of cystometry, we used
“artificial sensation’ for desire to void. Although it was an artificial
micturition desire in this study, brain response was observed by NIRS.
NIRS was suggested to be a useful tool for measuring the brain
response to LUTS (lower urinary tract symptoms). Further studies are
needed to investigate the influence of other dysuria, such as enuresis,
urinary urgency. residual sensation, incontinence, urinary frequency,
nocturia, and micturion pain. Moreover, since we postulated that the
frontal cortex plays a crucial role in controlling desire to void, further
studies should also investigate the means by which cercbral cortex
controls adaptive mind, behavior, and action to the social surrounding
environment, The role of the frontal cortex may be the sense of desire
to void, enduring urgency or decision to void, but it is important to
continue to try to replicate observations in various ways and in larger
numbers of subjects. Data from NIRS could provide new perspectives
and for the first time offer the paradigms for the understanding of
voiding control. NIRS may be applied to the evaluation of cortical
activation patterns due to a lot of various symptoms at storage phase
and voiding phase, such as overactive bladder, and may enable us to
study how these patterns are modified during the treatment period.

Conclusions

Our present study could demonstrate that the expected activations of
frontal cerebral lobe were measured in resting subjects before mictu-
rition, Furthermore, this examination suggested that NIRS was useful
to evaluate the central nervous response during urination. Now we are
applying this device to study the response pattern of some patients with

764

urination disorder such as overactive bladder, interstitial cystitis or
neurogenic bladders.
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Short Communication

Cancer-related pain and quality of life in prostate cancer patients:
Assessment using the Functional Assessment of Prostate Cancer
Therapy

Tetsuya Fujimura,’ Satoru Takahashi, Haruki Kume,' Takumi Takeuchi,' Clinical Study Group of Tokyo University
Affiliated Hospitals,” Tadaichi Kitamura® and Yukio Homma'

'Department of Urology, Faculty of Medicine, The University of Tokyo. Tokyo. *Departiment of Urology, Faculty of Medicine, The Nihon University, Tokyo,
iClinical Study Group of Tokyo University Affiliated Hospitals, Tokyo, and *Asoka Hospital, Tokyo, Japan

Abstract: The objective of this study was to assess disease-associated pain and quality of life {QOL) in patients with prostate cancer (PC). A
total of 102 PC patients (clinical stage B, C: 20, D2: 82) patients were enrolled. QOL was assessed using the Functional Assessment of Cancer
Therapy, General and Prostate (FACT-G/P). Disease-specific pain response was assessed using the visual analog scale and the face rating scale.
In patients with stage D2 PC, mean age, serum prostate-specific antigen level, and performance status were 72.5 * 7.1 years (range, 55-88),
217 + 467 ngiml (range, 0.1-2600), and 1.4 (0-4), respectively. The score of physical well-being and FACT-P was significantly lower in stage D2
patients, compared with those of stage B/C (P =0.02, 0.0088, respectively). Performance status, extent of disease, and the visual analog scale
were related with a poor QOL score (P =0.0054, 0.01, <0.0001, respectively). Thirty-two patients (39%) had disease-specific pain, and 25
patients received a related treatment. Ten patients under morphine analgesics maintained better QOL in almost all domains, compared with the
seven patients without any painkillers. Combined use of FACT and pain scales enhances the objective assessment of QOL and pain status in PC

patients. Control of disease-associated pain is crucial to improving QOL in stage D2 PC patients.

Key words: FACT, prostate cancer, QOL.

introduction

In patients with stage D2 prostate cancer (PC), an improvement of
quality of life (QOL) is one of the most important matters for judging
the end-point of treatment. Now, the Functional Assessment of Cancer
Therapy (FACT), the Medical Outcomes Study short-form 36-item
health survey (SF-36), and the University of California Los Angeles
(UCLA) index are available for high-quality evaluation,' but there are
few reports on the validation of the Japanese translations.** Most
published studies concern patients with early PC.5 ? However, there has
been little attention paid to formal evaluation of QOL as a primary
end-point in stage D2 cases.'”* We used the FACT-prostate (P) ques-
tionnaire and the visual analog scale (VAS) at Tokyo University and
five affiliated hospitals, and evaluated the QOL in stage D2 PC cases
cross-sectionally.

Methods
Patient characteristics

A total of 102 patients, including 20 cases of stage B/C, and 82 cases
of stage D2 PC, at Tokyo University Hospital or an affiliated hospital
between 1999 and 2005 were involved in the study. The stage D2
patients’ characteristics are described in Table 1. The age of the patients
ranged from 55 to 88 years (mean 72.5 £ 7.1), and serum prostate-
specific antigen (PSA) level ranged from 0.1 to 2600 ng/mL (mean
217 = 467). The mean performance status (PS) was 1.4 (0-4), includ-
ing0(n=32), 1 n=36),2(n=T7),3 (n=06),and 4 (n = 1), The extent
of bone disease was evaluated according to the scoring system

Correspondence: Tetsuya Fujimura Mb php, Department of Urology, Faculty
of Medicine, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo | 13-
8655, Japan. Email: fujimurat-uro@zh.u-tokyo.ac.jp

Received 21 December 2008; accepted 19 February 2009,
Online publication 6 April 2009

522

described previously. Extent of disease included 0 (n=5), | (n=31),2
(n=21), 3 (n=19), and 4 (n = 6). All patients were treated with sur-
gical castration or medical castration. Seventy-one patients received
anti-androgen therapy. Seventeen patients were treated with irradiation
to the metastatic bone site. Mean patient follow-up period was
33.2 = 33.5 months (range 1 to 144). The data of twenty patients with
clinically localized PC were used as control.

Questionnaire

We used the Japanese versions of FACT-G/P questionnaires to evaluate
QOL. The questionnaire was handed to the patients for self-
administration by the support staff of the clinic before contact with the
urologist. The questionnaire consists of five domains including physical
well-being (PWB), social/family well-being (S/FWB), emotional well-
being (EWB), functional well-being (FWB), and a PC subscale.
Patients were asked a five-point response scale ranging from "not at all’
to *very much’, The total QOL score is 164 points. We used the VAS
and the face rating scale (FRS) to assess pain status. VAS is measured
according to the length from the left side to where the patient makes a
mark on a 10-cm line ranging from ‘no pain’ to ‘strong pain’. We
evaluated the correlation between the QOL score and the clinical char-
acteristics.

Statistical analysis

Correlations between the QOL score and clinical characteristics (age,
serum PSA level, extent of disease [EQD], VAS, and FRS) were evalu-
ated using the #-test, ¢*-test, or Mann-Whitney U-test. P-values less
than 0.05 were regarded as statistically significant.

Results

The scores obtained in the questionnaire are summarized in Table 2.
The mean score of each domain was: PWB, 19.8 = 6.9; SWB,
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23.6 * 8.4, EWB, 16.6 = 5.7; FWB, 17.3 = 7.1; FACT-P, 27.2 £ 9.8;
and total score, 103.9 = 28.3. Compared with control patients, the
score of PWB and FACT-P was significantly lower in stage D2 PC
patients (P = 0.02, 0.0088, respectively). These patients complained of
general fatigue, cancer pain, restriction of daily life, and urinary
disturbance.

FACT-P, and total score were significantly lower than that of patients
with PS<2 (P=0.017, 0.04, 0.0007, and 0.0054, respectively)
(Fig. 1a). The QOL scores of patients with EOD = 2, such as PWB,
SWB, and total score were significantly lower than that of patients with
EOD <2 (P =0.02, 0.03, and 0.01, respectively) (Fig. 1b). The patients
with VAS = 30 have significantly reduced QOL, such as PWB, FWB,
FACT-P, and total score (P < 0.0001, 0.0007, <0.0001, and <0.0001,
respectively) (Fig. 1c).

Thirty-two patients had cancer pain, and 25 patients were treated
with painkillers (non-steroidal anti-inflammatory drugs [NSAIDs] in
15 patients, and morphine analogs in 10 patients). Seven patients were
not treated with any pain-relief product, although their VAS was larger
than 30 mm. Figure 1d demonstrated the analyses of VAS, PWB, SWB,
EWB, FWB, FACT-P and FACT-G/P in patients with no painkillers
(n =T, NSAIDs (1 = 15), and morphine analgesia (n = 10). There were
significant differences between the VAS scores in the three groups (no
painkiller vs morphine; P=0.0094, and no painkiller vs NSAIDs;
P =0.007). Although the data did not reach statistical significance
because of the small sample size, the QOL scores, such as FACT-P and
FACT-G/P in patients with morphine tended to be better than those with
no painkillers (P = 0.08, 0.10, respectively).

Discussion

It is well known that the FACT, the SF-36 and the UCLA index are
high-quality questionnaires for evaluating the QOL of patients with
urological cancer.” * However, most published studies using the Japa-
nese translation have concerned patients with early PC.”° We demon-
strated a vertical section of QOL scores in stage D2 PC patients and
related this to a pain treatment. Because the FACT questionnaire is well
designed to be cancer-specific, multi-dimensional in structure, and
appropriate for self-administration, we consider FACT-G/P as a suitable
questionnaire to assess advanced PC patients. This study showed that
metastatic PC patients have reduced QOL particularly in PWB and
FACT-P compared with localized PC patients. These patients suffercd
from a feeling of worthlessness, cancer pain, limitations in physical
activity, and voiding dysfunction. Interestingly, the scores for SWB and
EWB in stage D2 patients were equivalent to that of control patients.
The result attributed to support and encouragement from the patient’s
family, These findings suggest that FACT-G/P and VAS have an impor-
tant role to play in gaining an understanding of metastatic PC patients.

A recent study described health-related QOL in 341 patients with
early and advanced PC. Caucasian (n=292), African-American
(11 = 33) and other ethnic (n = 16) participants enrolled in this study."
The data revealed that FACT scores of patients with metastatic disease
were significantly lower than those of patients with localized disease in
functioning, physical, social and prostatic aspects. Interestingly, this
study also pointed out that the emotional domains of the QOL ques-
tionnaire were somewhat less vuinerable to the influence of disease
progression relative to the physical and functional domains. In addition,
the absolute figures of each domain were equivalent to those of the
present study. Therefore, there are no significant differences between
Caucasian/ African-American and Japanese QOL scores in PC patients.
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Fig. 1 Correlation of the Functional Assessment of Cancer Therapy, General and Prostate {FACT-G/P) quality of life (QOL) score with clinical parameters,
including: {a) performance status {PS); {b) extent of disease (EOD); (c) visual analog scale {VAS); and (d) painkillers in stage D2 prostate cancer patients {n = 82).
The QOL scores of patients (PS = 2, EOD = 2, or VAS = 30) were lower than that of patients (PS <2, EOD <2, or VAS <30} in each domain. *P-value
(Mann-Whitney U-test) <0.05, **P < 0.0001. EWB, emotional well-being; FWB, functional well-being; PWB, physical well-being; SW8, social well-being.

The present study showed that cancer pain relief is an important
factor of QOL in stage D2 patients. Although the patients tended not to
complain about cancer pain to their physician, seven patients actually
had severe pain (VAS = 30) without any opioid analgesics. They com-
plained that they could not do what they wanted to do because of cancer
pain or neuropathic pain in the questionnaire. Surprisingly, although
there are many senior urologists concerned with the present study, our
resuits revealed that they tended to be reluctant to treat their patients
with morphine painkillers. The reason why these physicians did not
treat their patients with morphine analogs might be that endocrine
therapy is also effective for pain relief. Actually the current morphine
consumption per capita in Japan is still less than one-sixth of the
consumption in the USA.Y Recently, soluble morphine, which is
quickly effective for cancer pain, and transdermal fentanyl are com-
mercially available in addition to traditional per os or suppository
morphine.'® The combination therapy of morphine. fentanyl, and mexi-
letine are needed for cancer and neuropathic pain in advanced cancer
patients.'” On the other hand, the present study also suggests that
patients treated with morphine had a better QOL score, compared with
the patients without painkillers. These findings suggest that using a
self-administration questionnaire and VAS in out-patients helps urolo-
gists to gather quantitative data on the physiological and mental
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condition of their patients and to take immediate action to address
complaints regarding pain.

We investigated FACT in stage D2 PC patients with the use of a
cross-sectional survey. The information in the questionnaire could help
the physician gain an understanding of their patients. Further longitu-
dinal investigations are warranted to evaluate QOL in patients with
advanced PC and hormone-refractory PC.
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Abstract

Objective Renal cell carcinoma (RCC) is notorious
for late recurrence. However, little is known about
late recurrence in the contralateral kidney, that is,
metachronous bilateral RCC after a long interval.
Unlike other recurrent sites, cancer in the contralat-
eral kidney may be a metastatic or a new and
independent lesion. The clinical characteristics of
such cases formed the basis of this study.

Materials and methods Thirteen well-described
cases in the English and Japanese literature were
reviewed. Each clinical parameter, such as age, sex,
size and number of the tumor(s), and interval, was
divided into two groups and compared using the log
rank test.

Results The clinical characteristics of these cases
were similar to those of sporadic RCC cases, and no
specific clinical or pathological features in these
cases were found. As to the prognosis, among clinical
parameters, cases with multiple second tumors had a
favorable outcome compared with cases with a single
second tumor.
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Conclusions Multiple second tumors may be
suggestive of metastasis from the first tumor. The
favorable outcome in this group reflects the gentle
biological nature of these slow-growing tumors that
had taken a long time to become clinically obvious.
Because of the limited number of cases in this study,
further investigation will be needed.

Keywords Renal cell carcinoma -
Bilateral - Late recurrence - Metachronous

Introduction

Renal cell carcinoma (RCC) is notorious for its late
recurrence. Various sites of late recurrence have been
reported, but late recurrence in the contralateral
kidney, or metachronous bilateral RCC after a long
interval, is relatively rare and has not been well
documented [1].

Renal cell carcinoma has been reported to occur
bilaterally in 3-5% of cases. Although about half are
metachronous, most of the second tumor(s) occur
within 10 years. Only a few cases have been reported
in which the interval was more than 10 years.

Importantly, unlike other sites of late recurrence,
the contralateral kidney should be carefully analyzed
and discussed, because in some cases the new lesion
might not be metastasis but a new and independent
cancer, that is, de novo RCC. In addition, in cases
with a long interval, while it is supposed that
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metastasis may be less likely, in contrast, a de novo
lesion may become more likely [2, 3].

To our knowledge there is no discussion of this
issue in the literature. In this study a list of cases with
late recurrence from the English and the Japanese
literature was compiled. These cases were re-evalu-
ated, and efforts were made to elucidate the clinical
characteristics of cases with late recurrence at the
contralateral kidney, that is, metachronous bilateral
cases with long intervals.

Materials and methods

In this review, cases were selected in which recur-
rence was found in the contralateral kidney after
more than 10 years from the initial nephrectomy.
This interval was chosen because 10 years was
proposed by McNichol et al. [4] as a time limit for
late recurrence. Cases with multiple metastatic sites,
so-called cases in the terminal stage, were excluded,
though a few cases with metastatic lesions of one
organ were included.

The English medical literature on a web site
(PubMed) was searched using the search terms “renal
cell carcinoma” and “late recurrence” or “bilateral,”
“asynchronous” and “renal cell carcinoma” and
“English (language)” [5]. The Japanese literature
was also searched using Japana Centra Revuo
Medicina, which is a frequently used software for
searching the Japanese medical literature.

Results

Through a search of the web site, 13 cases were found
(5 from the English literature and 8 from the Japanese
literature) with detailed clinical information [6-15].
The clinical characteristics of these cases are sum-
marized in Table 1. There were eight males and five
females, and the interval between the two tumors
ranged from 10 to 24 years (average 15.27 + 3.93).
While in all cases the first tumor was single, five had
multiple second tumors, and eight had a solitary
second tumor. The size of the first tumor was not
described except in one case, and the size of the
second tumor ranged from 3.0 to 10 cm (average
5.18 + 2.19). In all cases the first tumors were
treated with nephrectomy. In 11 cases the second

@ Springer

tumors were treated with nephrectomy or partial
nephrectomy, and in the other two cases the second
tumors were treated only symptomatically or with
arterial embolization. There were two cases with a
single metastatic site: one with a single pulmonary
metastatic lesion and one with a single bone meta-
static lesion.

In all cases RCC was confirmed histologically.

Although the clinical parameters written in the
literatures were limited and in some papers only a
little information was available, we made some
findings; sex, age at the first tumor, age at the second
tumor, the interval between first and second tumors,
and size of the second tumor seemed to have little
influences on the outcomes. However, patients with
multiple second tumors seemed to have a favorable
outcome (p = 0.033, Fig. 1).

Discussion

That metachronous RCC with a long interval is a
rare event was amply confirmed from our search of
both the English and Japanese literature, which
turned up only 13 cases. The clinical characteristics
of these cases appeared to be similar to those of
sporadic RCC cases. However, no common clinical
or pathological features or characteristics were
found in these cases.

Any discussion of bilateral RCC needs to consider
the two possibilities involved. Some cases are
metastatic from the contralateral RCC, while other
cases are of a new and independent origin [2, 3, 15].
However, it is often difficult to differentiate these
cases clinically, because these issues have not been
well documented in the literature. In early studies
some histopathological data were included as to
whether such tumors were metastatic or represented
bilateral primary disease {2, 3].

Recently, a mutation of the VHL gene, which is
known to be causative for RCC [16], was analyzed in
bilateral RCC cases [15]. In that study it was
demonstrated that multiplicity might be suggestive
of metastatic RCC in cases with bilateral disease.
That is, if the second tumors are multiple, it is likely
that these tumors are metastatic from the first tumor
[15].

In this study cases with long intervals of more than
10 years were analyzed. Consequently, it is expected
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Table 1 Summary of clinical information of bilateral cases with an interval of more than 10 years

Case/sex First tumor Interval Second tumor(s) Outcome
(years) (months)
Age Histology Age Number Diameter® Histology Metastasis
of (cm)
tumors
Single second tumors
I-M[6] 56 Clear cell® 16 72 1 3.0 Clear cell® Bone 1.5 Dead?
2-M [7] 58 Clear cell, G1, pT1 24 71 1 >10 Clear cell, G2, pT2® None 1.5 Dead®
3-M [8] 53 RCC 19 72 1 4.0 RCC, G2 None 5 Dead
4-M[9] 40 Clear celi® 15 55 1 55 Clear cell, G1, pT1 None 11 Alive
5-M [10] 50 Clear cell, G1, pT1 13 63 1 3.0 Clear cell, G1, pT1 None 12 Alive
6-M [11] 66 Clear cell, G3, pT3a 11 77 1 Clear cell, G3, pT3b°® None 12 Dead
7-M [8] 51 RCC 17 68 1 7.0 RCC, G2 None 13 Dead
8-M[12] 50 Clear cell, Gl 10 60 1 4.9 Clear cell, Gl, pT1 None 20 Alive
Multiple second tumors
9-M [13] 54 Clear cell, pT1 15 69 3 RCC, pT1 None 12 Alive
10-M [12] 51 Clear cell, G2 11 62 3 6.0,2.3, 1.5 Clear cell, G2, pT1 None 13 Alive
11-M [8] 44 RCC 21 65 3 8.0,6.0,40 RCC, G3 None 30 Alive
12-M [14] 28 RCC, G2, pT3b 13 41 2 70,35 RCC, G2, pT3a Lung 32 Alive®
13-M [15] 46 Clear cell, G2, pT3b 14.5 60 3 4.1, 1.7, 1.1  Clear cell, G2, pT1 None 66 Alive
# Maximum length
® With granular cell component
¢ Histology was confirmed by autopsy or biopsy
4 Treatment-related death
¢ Complete remission of lung metastasis by interferon therapy
th.?t metastatic 'ca'ses will decrease and bilateral 2nd muliple tumors
primary cases will increase. 100 T 7T s
Our study showed a favorable outcome in cases T g0 | .
with multiple second tumors. This may appear ;
paradoxical. However, considering that multiple 604 *
second tumors would indicate metastasis [15], the E 2nd single tumor
favorable outcome reflects the gentle biological é’ 40
nature of these slow-growing tumors that took more g 2.
than 10 years to become clinically obvious. In °©
contrast, in cases with a single second tumor in 0 0 p to s 0 >

which a poorer outcome was observed, the biological
nature of the second tumor may have presented a
greater threat to the patient’s life than that of the
“cured” first tumor.

Treatment and determination of prognosis in such
cases will, of course, remain controversial. Although
the number of subjects studied was limited because
of the rarity of these cases, we submit that our
conclusions will be supported by studies of a larger
number of subjects.

Time from 2nd operation Months

Fig. 1 Survival rate among cases with late recurrence (more
than 10 years)
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