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A Roentgenographic Study on the Growth Rates of Lung Tumors

By

Tatsuo Tobe, Toshio Kato, Shozo Saito,
Eicho Hirai and Shinji Niizuma
Department of Radiology, School of Medicine, Gunma University, Maebashi, Japan
(Director: Prof. T. Tobe)

The growth rates of tumors in 4 patients with primary lung cancers and 10 patients
with metastatic lung tumors were observed roentgenologically using the method demon-
strated by Collins et al in 1956.

Initially, the mean diameters of the tumors, measured on the serial standard thoracic
roentgenograms made over periods of months or years, were plotted successively on semilo-
garithmic graph paper against time; and a straight line was obtained as a growth rate
curve for almost every tumor.

From these curves, the time required for any particular tumor to double in voume
was measured, and was also calculated the duration of growth from the time the tumor
was theoretically composed of a single cell (10 z in diameter) to the date of its recognition.

The volume doubling time of different tumors ranges from 13 days in a case of testis
carcinoma to 292 days in a case of primary lung cancer, and the duration of each tumor
also ranges from 1.1 to 28.5 years.

Both in primary cancers and in metastatic tumors the relatively long period of time
elapsing between the inception of the tumor and its visible manifestation or recognition,
namely, the period of silent growth is quite evident.

‘The prognosis of the patient seems to be related to the length of doubling time.

In the eight patients who have previously received surgical or radiation therapy for
the primary lesions, the inception of metastasis is calculated to be earlier than the commen-
cement of these treatments, so that the iatrogenic cancer spread is not probable in

our series.
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Table 1. Growth rates and durations of lung tumors

. = , Observ- Duration of tumors [Int:rval from|interval
Patient Diagnosis ation ‘ e Doubling |when first seen (y) |rcatment [from firs:
No. sex FIrT i.q1 | times/ [numb.| size |time(d) [From one[from 2004 to first obs. [obs. to
age clinical |histological days  ler (mm) cell cell clumpi(m) deati (m)

1152 | Dronchial | pgenoca. | 7539 | 1 [5—23] 118 9.8 = = 36.3
2mez | Dronchial | pnown (37140 | 1 229 113 10.3 - - 20.5
3m4g | Sronchial | pgenoca. | 342 1 pr—so| 90 8.6 | — — | alive
ampz | Drorehial |ypknown | 7ss8 | 1 [36—56) 202 | 28.5 |  — ~ | alive
Ca.of max.| Squam, | ‘ 42.0 :
5md9 | 5O B | 31358 1 20—30 152 13.7 8.3 Copy | alive
6 £56 | oonchial | pgenoca. | ge1 | 2 [5-13  114%| 9.1 5.0 ENEET
ca, (op.)
741 Struma | unknown | 5/162 | 1 |9-11] 250 | 203 | 114 | o0 alive
Tumor in fi-|Pleomerphic| , - - 1.5 NN
8 md8 Sor ot mouiblsderona 2/52 1 [25—27 120 11.2 7.0 (irrad.’ alive
Ca. of Hypernep- o * 6.0
9md0 | 5 O oot 3/65 3 | 9—17 58 4 5.0 2.9 | (op) 6.4
| Ca. of ‘ oy 4.5
10£49 | P2 O Comedo ca.| 4/88 3 |5—15 25 % 1.9 1.0 | (o0} 4.2
oa. of L .
11m3s | 02 O Teratoma | 8/73 5 |11—50/13— 105%% 1.1—10.5| 0.7— 6.8 (05)8 2.5

. Ca. of Squam. cell — 12.0

12£44 | 200 o 4/47 1 [11—13 90 7.6 L4 | oy 5.1
Reticulosa- | Reticulos- | B

13£23 | Soc eS| 41166 1 [11—40 30 2.5 1.4 - 9.6
(.‘.F:_rvical .

14m62 | (2SS | oo Simplex| 5/156 | 1 | 7—12 67 5.3 2.9 — | alive
own origin

%% Doubling time of each tumor is, No. 6§

respectivel.

Wy Sce Fig. 4

: 114, 108; No. 9 : 63, 58, 55 ; No.

10: 26, 26, 25
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Fig. 1. Growth rate curves. Case 1, 4, 5,
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Fig. 2. Growth rate curves. Case 2, 3, 9, 10, 12, 14,
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Fig. 3. Growth rate curves. Case 6, 7, 3, 13,
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Fig. 4, Growth rate curves. Six tumors in case 11.
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