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CORRESPONDENCE

Multivariate Analysis of Occult Lymph Node
Metastasis as a Prognostic Indicator for
Patients with Squamous Cell Carcinoma of
the Oral Cavity

The article by Hiratsuka et al. on detecting occult lymph node me-
tastasis (ONM)1 makes a strong case for seeking ‘‘a diagnostic

indicator of biologic aggressiveness’’ of cancer that would ‘‘permit
. . . expanded classification,’’ allow for ‘‘comparison between treat-
ment modalities,’’ and ‘‘ultimately allow for changes in treatment
decisions or aid clinicians in deciding whether there is a need for
close follow-up.’’ That Hiratsuka et al. sought an indicator consisting
of several observables that are imperfect in terms of diagnostic assur-
ance is especially to be commended. However, in my opinion Hirat-
suka et al. could have extracted more information from their data
than they did. For example, they evaluated nine variables for their
potential as ONM predictors, selected five, and subjected those five
to a multivariate analysis. However, they then used only a single
criterion to segregate subjects into discrete ‘‘ONM’’ and ‘‘non-ONM’’
classes. In essence, having produced a range of ‘‘scores’’ based on
the multiplicity of possible variable values, they then ignored the
information contained in that range. Furthermore, they did not sepa-
rate their method’s sensitivity (ONM) results from its specificity (non-
ONM) results in either their retrospective trials or their prospective
trials. I could infer from their retrospective trial results, for instance,
only that their method’s sensitivity was between approximately 30%
and 100%, and that, concurrently, its specificity was between 100%
and approximately 81%; the two parameters were equal at 85%. Even
granting, for the sake of further discussion, that both sensitivity and
specificity were 90%, a positive result produced by the method of
Hiratsuka et al. would imply (by ‘‘standard’’ Bayesian methods) a 71%
probability of ONM, and a negative result would imply a 3% probabil-
ity of ONM. Can such a pair of outcomes, with its attendant pair of
probabilities, support a broad range of decisions about the treatment
and observation of cancer patients? I am not qualified to say. How-
ever, I can say that, if such a range of decisions demands an equally
broad probability spectrum, then that spectrum can be developed
from data such as the raw population data of Hiratsuka et al. by
means of a statistical method called ‘‘Hazy Bayesian Inference’’ (HBI).

HBI is a statistical analysis method that is especially useful when data
is not only vague (and, at least in part, judgmental), but also sparse. I
have used HBI to price real estate, forecast bankruptcies, and classify
earthquakes and underground nuclear explosions. It seems to work quite
well. I recently submitted an HBI-based critique of an article2 on chronic
traumatic brain injury to the Journal of the American Medical Association,
and I am preparing to blind-test HBI as a serial killer profiler.

The (retrospective) data of Hiratsuka et al. comprised a 172-subject
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TABLE 1
Probability of Occult Lymph Node Metastasis as a Function of Carcinoma Invasion Mode, Tumor Growth Type,
and Tumor Differentiationa

Invasion Growth Tumor Hiratsuka et al. HBI
Case mode type differentiation P(ONM)1 P(ONM)

1 1 Exophytic Well 0.03 0.09
2 1 Exophytic Moderate 0.03 0.17
3 1 Exophytic Poor 0.71 0.48
4 1 Endophytic Well 0.03 0.29
5 1 Endophytic Moderate 0.03 0.45
6 1 Endophytic Poor 0.71 0.78
7 2 Exophytic Well 0.71 0.17
8 2 Exophytic Moderate 0.03 0.29
9 2 Exophytic Poor 0.71 0.65
10 2 Endophytic Well 0.71 0.44
11 2 Endophytic Moderate 0.71 0.61
12 2 Endophytic Poor 0.71 0.88
13 3 Exophytic Well 0.71 0.27
14 3 Exophytic Moderate 0.71 0.43
15 3 Exophytic Poor 0.71 0.77
16 3 Endophytic Well 0.71 0.59
17 3 Endophytic Moderate 0.71 0.74
18 3 Endophytic Poor 0.71 0.93
19 4C Exophytic Well 0.71 0.76
20 4C Exophytic Moderate 0.71 0.87
21 4C Exophytic Poor 0.71 0.97
22 4C Endophytic Well 0.71 0.93
23 4C Endophytic Moderate 0.71 0.96
24 4C Endophytic Poor 0.71 0.99
25 4D Exophytic Well 0.71 0.79
26 4D Exophytic Moderate 0.71 0.88
27 4D Exophytic Poor 0.71 0.97
28 4D Endophytic Well 0.71 0.94
29 4D Endophytic Moderate 0.71 0.97
30 4D Endophytic Poor 0.71 0.99

P(ONM): probability of occult lymph node metastasis; HBI: Hazy Bayesian Inference method.
a P(ONM) was calculated by both HBI and the method of Hiratsuka et al.1

sample and judgmental variables. Consequently, I feel cluded the ONM probabilities which could be calcu-
lated by the ‘‘standard’’ Bayesian rule from the nu-justified in applying HBI to that data. In the absence of

a test sample, however, prudence counsels that, al- meric values in Table 4 of the article by Hiratsuka et
al. As mentioned above, I have assumed that both thethough HBI is the optimal method under such circum-

stances, it cannot make a statistical silk purse from a sensitivity and the specificity of the method of Hirat-
suka et al. are 90%.sow’s ear.

The HBI calculations of the ONM probabilities, I used the proportions of non-ONM and ONM sub-
jects to the total in the retrospective study (78.5% andP(ONM), shown in Table 1, used all nine of the vari-

ables of Hiratsuka et al. ‘‘Site,’’ ‘‘T classification,’’ 21.5%, respectively) as prior probabilities.
The values of P(ONM) were generated for all combi-‘‘age,’’ and ‘‘gender’’ had little effect on the result and

are therefore not shown. (However, the HBI computa- nations (‘‘cases’’) of the values of ‘‘mode of carcinoma
invasion,’’ ‘‘type of growth,’’ and ‘‘tumor differentia-tional burden of ‘‘running’’’ these variables was negli-

gible.) In all cases, ‘‘lymphatic infiltration’’ was kept tion,’’ as defined by Hiratsuka et al. The computer run
for each case took about 2 seconds.constant at ‘‘slight or none,’’ and ‘‘mitotic index’’ was

kept constant at ‘‘ú1.1’’. Therefore, these variables are The consistent facility with which HBI demonstrates
the diagnostic usefulness of the three independent vari-also not shown.

In the table, for the sake of comparison, I have in- ables in the table is obvious. For example, the effect of
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carcinoma invasion mode when growth is endophytic however, in one patient from the non-ONM popula-
tion included in our retrospective study, we ob-and the tumor is moderately differentiated is shown by

the case series [5, 11, 17, 23, 29]. The corresponding served an endophytic type of growth, a Grade 4C
mode of carcinoma invasion, a moderately differen-HBI P(ONM) series is [0.45, 0.61, 0.74, 0.96, 0.97]. In

contrast, the corresponding series for Hiratsuka et al. is tiated type of cancer, slight lymphocytic infiltration,
and the highest mitotic index. The subject’s P(ONM)[0.03, 0.71, 0.71, 0.71, 0.71]. This example alone suggests

that HBI P(ONM), based on data such as that of Hirat- as calculated by Mr. Promish was 0.96. Why, then,
has this patient not developed ONM? Contrary tosuka et al., is the ‘‘diagnostic indicator of biological

aggressiveness’’ that they, and others, seek. that case, another patient in the ONM group had an
exophytic type of growth, a Grade 2 mode of carci-
noma invasion, a well-differentiated type of cancer,REFERENCES

1. Hiratsuka H, Miyakawa A, Nakamori K, Kido Y, Sunakawa H, slight lymphocytic infiltration, and the highest mi-
Kohama G. Multivariate analysis of occult lymph node metas- totic index. His P(ONM) was 0.44. Why has he devel-
tasis as a prognostic indicator for patients with squamous cell oped ONM? Although the ONM probability calcu-
carcinoma of the oral cavity. Cancer 1997;80:351–6.

lated by Dr. Promish ranged from 0.76 to 0.99 for2. Jordan BD, Relkin NR, Ravdin LD, Jacobs AR, Bennett A,
patients with Grade 4C carcinoma invasion, as de-Gandy S. Apolipoprotein E e4 Associated with Chronic Trau-

matic Brain Injury in Boxing. JAMA 1997;278:136–40. scribed in our article, 6 of 17 patients in our retro-
spective study who were determined to have Grade

Donald I. Promish, M.S. 4C carcinoma invasion were free from cancer metas-
Merion Station, Pennsylvania tases in the neck. Our current major concern is why

the patients with Grade 4C carcinoma invasion have
not developed metastatis in their lymph nodes.

We thank Mr. Promish for kindly sharing critical
Author Reply comments. In addition to using our diagnostic method,

in the future we would like to evaluate patients with
clinically negative lymph node metastasis for relevanceWe are pleased to have the opportunity to reply

to the comments by Mr. Promish regarding our of ONM with reference to the Bayesian rule.
article. The comments deal with the statistical

Hiroyoshi Hiratsuka, D.D.S., Ph.D.method of probability based on Bayes’ theorem. The
Kenji Nakamori, D.D.S., Ph.D.Hazy Bayesian Inference (HBI) methodology of sta-

Hajime Sunakawa, D.D.S., Ph.D.tistical analysis could clarify the ONM probability
Department of Oral and Maxillofacial Surgerydifferences, as pointed out by Mr. Promish. Although

School of Medicinewe can understand Bayes’ theorem, we regret that
University of the RyukyusHBI would have been beyond our purposes for the

Okinawa, Japanstudy described in our article.
Gen-iku Kohama, D.D.S., Ph.D.Mr. Promish stated that ‘‘they evaluate nine

Department of Oral Surgeryvariables for their potential as ONM predictors, se-
Sapporo Medical University School of Medicinelected five, and subjected those five to a multivariate

Sapporo, Japananalysis. However, they then used only a single crite-
rion to segregate subjects into discrete ‘ONM’ and
‘non-ONM’ classes. In essence, having produced a
range of ‘scores’ based on the multiplicity of possible
variables, they then ignored the information con- Ultra-Late Recurrence (15 Years or
tained in that range.’’ We agree with Mr. Promish

Longer) of Cutaneous Melanomaconcerning the rule for multivariate analytic meth-
ods. But our main purpose was to evaluate the rank-
ing and relevancy of significant clinical and micro- Tsao et al.1 state that they were able to identify

from a MEDLINE search of literature publishedscopic factors predicting non-ONM and ONM popu-
lations for clinical use. between 1966 – 1996 only 36 instances of first mela-

noma recurrence developing more than 15 yearsMr. Promish has presented the ONM probability
for each of our cases calculated by the standard after diagnosis of the primary lesion. We find this

most surprising because in 1996 the Sydney Mela-Bayesian rule. The values of P(ONM) are very inter-
esting data for the cases we presented. For example, noma Unit reported 46 patients with cutaneous mel-
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anoma in whom the first recurrence occurred more Fatal Pulmonary Toxicity Resulting
than 15 years after diagnosis of the primary lesion.2

There were approximately equal numbers of men from Treatment with Gemcitabine
and women and the median tumor thickness of the
primary lesion for those patients whose histologic We read with interest the article by Pavlakis et al.1

about fatal pulmonary toxicity resulting fromslides were available for review was 1.6 mm. No clini-
cal or histologic features that put these patients at treatment with gemcitabine. They reported on three

patients who developed significant pulmonary toxic-particular risk for late recurrence were identified.
The most recent analysis of Sydney Melanoma Unit ity while receiving gemcitabine for treatment of

ovarian carcinoma (two patients) and lung carci-records conducted in August 1997 revealed that this
figure had risen to 63 patients, representing 2.1% of noma. Of the 50 patients, mostly with pancreatic

carcinoma, treated at our medical center with gem-2991 Sydney Melanoma Unit patients with sufficient
follow-up to detect such late recurrences. Because citabine, we have cared for two patients in which we

suspect gemcitabine-induced pulmonary dysfunc-survival after surgical removal of late recurrences,
particularly regional ones, often was prolonged, this tion. Both of these patients had an adenocarcinoma

of the pancreas treated with gemcitabine adminis-underscores the need for clinicians to follow all mel-
anoma patients for protracted periods. tered as a prolonged infusion at a rate of 10 mg/m2/

minute on Days 1, 8, and 15 every 4 weeks during a
Phase I trial.2

REFERENCES
The first patient was a man age 68 years admit-1. Tsao H, Cosimi AB, Sober AJ. Ultra-late recurrence (15 years

ted to the hospital at the end of his second cycleor longer) of cutaneous melanoma. Cancer 1997;79:2361–70.
2. McCarthy WH, Shaw HM, McCarthy SW, Rivers JK, Thomp- after staying at home short of breath for several days

son JF. Cutaneous melanomas which defy conventional and having fevers to 1037. He had pulmonary infil-
prognostic indicators. Semin Oncol 1996;23:709–13.

trates and hypoxemia felt to be consistent with adult
respiratory distress syndrome. The patient was ad-

Helen Shaw, Ph.D. mitted to the intensive care unit and required me-
John Thompson, M.D., F.R.A.C.S., F.A.C.S. chanical ventilation. An extensive workup, including

William McCarthy, F.R.A.C.S., M.Ed. a bronchoscopy with lavage, failed to document a
Sydney Melanoma Unit pulmonary infection. He gradually improved with

Royal Prince Alfred Hospital supportive management, including treatment with
Camperdown steroids, and regained his initial baseline perfor-

Australia mance status. The patient was not continued on
gemcitabine due to concern that his respiratory dis-
ease was gemcitabine-induced. The other patient
who had a history of a recurrent malignant pleural
effusion presented several days after his second doseAuthor Reply
of gemcitabine with a complaint of increasing dys-
pnea and substernal chest pain. Due to an increase

W in the size of his pleural effusion, a chest tube wase want to thank Shaw et al. for their comments
regarding the ultra-late recurrence phenomenon. placed. Subsequently, a myocardial infarction was

The findings from the Sydney Melanoma Unit are very confirmed. He died 6 days after admission due to
similar to those we reported. Unfortunately, we were worsening cardiopulmonary compromise.
not able to include their data in our review because In our opinion, the first patient had pulmonary
our article was submitted prior to the publication of complications that were probably related to gemci-
their study. The observations, taken together, under- tabine. It is more difficult to determine whether the
score the need for continued vigilance in all melanoma second patient’s presentation was related to an ini-
patients. tial pulmonary event followed by a myocardial in-

farction or a primary cardiac event, and whether
gemcitabine was responsible for his condition.Hensin Tsao, M.D., Ph.D.

Arthur J. Sober, M.D. We support the authors’ conclusion that one
should be cautious in further administration of gem-Massachusetts General Hospital

Harvard Medical School citabine to patients who develop unexplained non-
cardiogenic pulmonary edema. Our experience sug-Boston, Massachusetts
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tients with non-hematologic malignancies. Invest New Drug.gests that this toxicity is likely idiosyncratic and can
In press.occur in patients who receive the drug by prolonged

infusion. We concur with the authors’ recommenda- Margaret A. Tempero, M.D.
tion that early treatment with steroids should be Department of Medicine
considered for patients receiving gemcitabine who University of Nebraska
present with respiratory insufficiency and pulmo- UNMC Eppley Cancer Center
nary infiltrates. Omaha, Nebraska

Randall Brand, M.D.
REFERENCES Department of Internal Medicine
1. Pavlakis N, Bell DR, Millward MJ, Levi JA. Fatal pulmonary Section of Gastroenterology

toxicity resulting from treatment with gemcitabine. Cancer
University of Nebraska1997;80:286–91.

UNMC Eppley Cancer Center2. Brand R, Capadano M, Tempero MA. A phase I trial of weekly
gemcitabine administered as a prolonged infusion in pa- Omaha, Nebraska

/ 7bc2$$1456 04-09-98 20:03:59 canas W: Cancer


