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A Clinical Evaluation of the Tumor Volume Doubling Time
in Primary Bronchogenic Carcinoma

Ki Woo Hong*, M.D., Hong Kyun Lee*, M.D.

The definition of cancer, its diagnosis and its prognosis all depend upon description of growth.
To the layman a synonym for cancer is a “growth”,

There are no quantitative terms for the description of growth or growth rate in clinical use. There
has been no attempt to assign values that would define “rapidly” or “slowly” growing. Estimates of
growth potentiality are implied in the descriptive phrases “poorly differentiated” or “well differenti-
ated, ” “highly malignant” or “low grade malignancy,” and in systems of grading.

These qualifying terms represent a personal impression, clinically useful in prognosis, but relative
in nature. They do not lend themselves to uniform application or precise measurement for purpose
of comparison,

Growth is related to size and time. The volume of tumor depends upon the duration of the period
of growth and the rate of growth. If the interval and change in volume are known, the average
growth rate can be determined. If the growth rate is determined, and assumed to be constant, the
duration of a given tumor and the time of inception can be estimated.

The commonest concept of the origin of cancer is that as a result of a mutation involving a single
cell, succeeding divisions of cells establish a colony with the charateristics recognizable as cancer.

If the growth rate of the hypothetical tumor were constant it could be described in terms of
“tumor volume doubling time”.

In the department of thoracic surgery of St. Mary hospital in Catholic Medical College, a clinical
evaluation for the growth rate, degree of malignancy, resectability and prognosis was done on a
total 24 cases of primary bronchogenic carcinoma which contour was significant on the chest X-ray
film as possible estimating the tumor volume doubling time.

The following results were obtained:

1. In the cases of 6.0cm or more in diameter of tumor size at operation the resectability rate was
lower and in the cases of 60 days or more in the tumor volume doubling time the resectability rate
was higher.

2. If differentiation of cancer cells was lower graded in tissue pathology, the tumor volume was

shorter and the resectability rate was lower.
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3. The tumor volume doubling time of the primary bronchogenic carcinoma occured more over 60

years of age was slightly shorter than under 60 years of age.

4. The tumor size at operation was more important to evaluate the survival time and prognosis than

the tumor volume doubling time because the tumor growth was not always constant, we presume.
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Fig. 1. Collins ¢] semilogarithmic nomogram.
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Table 1. Comparison of tumor size, cell type & TVDT of resected 9 cases
C . i .
Na:)s'e Age | Sex Cell type Operation g)lr!lrélo%rr D’%’;’;‘t)er a\;?s Survival
| . ' T ;
1 ' 37 M ;\g?lgggazd cglllff' Pneumonectomy(Lt, ) | round g g(l) 174 \ survived
2 |51 | M . . )| 7 318 198 |
‘ . [
5.02 ‘
3 i 47 M Y ! r (Lt.) ll ! 5. 08 9 r
4 ‘ 56 M " . (Rt.) n i ‘é ,?g 52 ! expired
\ \
51 69 M " /! (Lt.) | irregular ;2 82 | survived
| ‘ i
Poorly diff. ! 7.0
6 | 59 M squamous cell I (Rt.) | round l 79 46 "
i i
7 ‘ 5 | M . v )| e 8
857 | M ’ Lobectomy ~ (LLL) | # &8 62 l expired
Moderated diff. : 4.36
9 " 64 M squamous cell n (RUL) | irregular 5 33 32 l r
Table 2. Comparison of tumor size, cell type & TVDT of unresectable § cases
%ﬁ)s.e l Age Sex Cell type Tumor contour Dia(x:;t)er \ TVDT(days)
1 48 M Poorly diff. squamous cell elongated é gg 9
2 76 F 4 round 2 gg | 46
4.85 i
3 64 M ” Y 6. 60 16
6.16
4 68 M Y ” 6. 40 A
5 42 M Moderated diff. squamous cell r g gg 28
6 | 55 F | Moderated diff. alveolar cell ’ > | 7
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Z g Aol A 89 Doubling number & FA|3 &
A At F A4 A 238 ez &
g9 225 glew o]zle] TVDT(days)elth (=¥ 1)

e U 4y

A

u.:

b

o

o e

¢

FoF] Fe] ¥ty FdA Y FAe studly
tl 2485 AA g8, AFsln AAL5o] 62, hF=x
TEET HEdL AL & AYP o ¢E

ol

+59 78 F 28l Aut Y d9A4d AE A
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Table 3. Comparison of tumor size,

cell type & TVDT of inoperable 7 cases
of scalen node biopsy, and 2 cases refused operation

Cell type

including 2 cases

Case No. ‘ Age ‘ Sex ’ Tumor contour ‘ Diameter (cm) | TVDT (days)
1 43 M l Poorly diff. squamous cell round l 1’(7)' gg 126
| ‘ 2
‘ ‘ 4.60
2 60 | M n " 5 60 51
l 6.34
3 1 s | M non l v 8. 40 188
‘ ‘ | 4.66
4 57 M non “ 4 5. 20 15
5 | 4 M non l ’ 4 5 52
7.40
6 54 M non | r 8. 85 10
. ! 7.74
7 I~ 60 M non ‘ elongated 10, 40 82
*g ’ 61 M non | round . gg 104
® 5.12
9 | 63 F non ‘ " 6. 20 81
* Operation refused
Table 4. Comparison of tumor size & TVDT in total 24 cases
Resected Unresectable Inoperable Refused op. Total No.
. 6.0 3t 7 2 2 1 *(4.96) 12
Diameter | 6.0 o4 2 4 5 106200 12
Mean *(5. 66)| *(6.07D *(8.17) *(5.58)
Total No. of case 1 9 ‘ 6 7 2 24
60 ol 4| 3 6 4 0 13
TVDT 60-—120 4 0 1 . 2 7
(daye) | T20 ol4 2 0 2eci b 0 "
Mean 93 23 73
Total No. of case 9 1 6 ‘ 7 ‘ 2 24
* Tumor size (diameter, cm)
2 YT 4% ART 28+ 4 4.96cm 9} 6.20cm g el M E Y

(% 4)

2) TVDT (days)
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7} 32, 60~1209 0] 421, 1209 o] 4e] 28 AL =
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A olu]l #H7o] 72t 8.4cm ) 10.8cm ] Arig FoF
€ FAWY wolehn AEF

3) xx] W2| 3™ M=zga TVDT (days)

AzPg & 4 YR 178 % 162171 AG A 2ol
S v A 1efel A ul ol 24 Zotel ol AR 99
ARIL @Azl ol o] T evle TEE ¥ A
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olA 3% el 3a A A YT ol Eel §F TVDT
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Table 5. Comparison of cell type & TVDT in 17 cases
Moderated diff. Poorly diff. Moderated diff. i
squamous cell squamous cell ‘ alveolar cell ] Total No.
Resected 6 (106 3 (66 9
Unresectable 1 28 4 26 1 @) 6
Inoperable 2* (89 2
Total No. 7 [ 9 | 1 | 17

T 9599 £AE 3F TVDT

Ed

Table 8. Comparison of age, tumor size and TVDT
in total 24 cases

Age
More 60 yrs. | Under 60 yrs.
Mean diameter(cm) 6.38 6.55
Mean TVDT(days) 59 77
Resected 2 7
Unresectable 3 3
Inoperable 2 5
Refused op. 2 0
Total No. 9 15
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