|

) <

The University of Osaka
Institutional Knowledge Archive

Tl e Clinical study on radiotherapy for malignant
Llymphoma originating in the head and neck

Author(s) |=lF, Zm—

Citation ﬁ;ﬁlﬁ%ﬂz%ﬁ%ﬁ% =, 1968, 28(8), p. 1095-

Version Type|VoR

URL https://hdl.handle.net/11094/14774

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



W f434E11A25H

R W

1095

Clinical Study on Radiotherapy for Malignant Lymphoma

Originating in the Head and Neck

Taiichi Miyazaki

Department of Radiology Hiroshima University Medical School
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Introduction

Malignant lymphoma is essentially highly radiosensitive, and a small dose is sufficient for tumor re-

gression as compared with other malignant tumors,

Its prognosis, however, is not necessarily optimistic, and even in very early cases ori inating in the head
prog s s ¥ y

and neck, it usually takes a fatal course with the development of distant metastases within six months to

one year from treatment.

Historically, during the first part of the 20th century when radiation equipment had not yet been

sufficiently developed, a small dose of 1000 R or less was delivered to only the primary lesion,

Subsequently, with the development of various types of radiation equipment, different methods of

exposure have been devised, and Peters and Middlemiss (1) reported in 1958 that ideally the adjacent lym-

phatics should also be irradiated in addition to the primary lesion.
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Henry S. Kaplan (2) confirmed this view, and further contributed to the improvement of the 5-year
survival rate by the use of super-voltage equipment.

There still, however, is no agreement on the pathogenesis of malignant lymphorna, and it has been
postulated to be of unicentric or multicentric origin.

If, inspite of this lack of agreement, it is assumed to be of unicentric origin, this would mean in cora-
bination with its high radiosensitivity that local radiation therapy is not only meaningful but truly ap-
propriate.

If, on the other hand, it were of multicentric origin, local radiation therapy for malignant lymphoma
would be less significant, and systemic treatment by chemotherapy, etc. must be relied upon.

Radiotherapy may perhaps be entirely meaningless.

However, at the present time, local radiation therapy for malignant lymphoma is widely recognized
as being more effective than any other method with a higher survival rate.

In view of this, I believe that malignant lymphoma is of unicentric origin and that it presents a multi-
centric appearance due to the development of metastatic lesions to other regions. Accordingly, I have
used radiation therapy and also have made some improvements in the method of irradiation for this con-
dition.

The histological picture of malignant lymphoma is variable, and Kuramitsu et al. (3) have made a
classification into four types: reticulum-cell sarcoma, lymphosarcoma, Hodgkin’s disease and giant folli-
cular lymphoma.

Custer and Bernhard (4) and others maintain that since all lymphomas develop from usual mesen-
chymal stem cells, these types tend to occur in combination with transition from one type to another.

In actual practice, it frequently is difficult to distinguish these four types on biopsy and therefore,
I treat all four types collectively as malignant lymphoma.

For the treatment of malignant lymphoma originating in the head and neck, I have replaced pre-
vious methods of irradiating only the primary lesion by a method in which extensive exposure to the pri-
mary lesion is delivered by a large field including the contiguous lymphatics for systematic prophylactic
irradiation to areas where metastases are likely to occur.

This method was previously described in a preliminary report by the author (5), and has been found
to be effective for cases in stages 1 and 2. Further considerations have been given to the method, results

and side effects, and will be reported here.

Subjects

The subjects included in this paper are patients with malignant lymphoma originating in the head
and neck who had been treated since 1963 by radiation from a Toshiba cobalt 60, 2000 Cui teletherapy
unit at the Radiology Department of Hiroshima University Medical School Hospital, and in whom six
or more months had elapsed since treatment.

These patients were 41 out of our 440 cases (9.3%) of all tumors treated by radiation during this
period.

Furthermore, they correspond to 25% of our 158 cases of malignant tumors of the head and neck.

The patients were grouped in a number of ways for analysis.

1. Classification by age

—_— 0 =
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Fig. 1. Age Distribution of Malignant Lymphoma
originated in Head & Neck,
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Table 1. Pathological classification of malignant Lymphoma,

Reticulum cell sarcoma. 36 No.
Lymphosarcoma. 2
Hodgkin’s disease. 2
Giant follicular Lymphoma. 1
Total. 41 No.

The patients were distributed over a wide age range, from a minimum of age 1 year to a maximum
of 77 years, but as shown in figure 1, there was a peak at ages 40—49 which is in agreement with the re-
port of Otake (6).

The fewer number of patients in the 20-year age group in comparison with children age 19 and less
is the same as in the report of Kaneda (7).

2. Classification by sex

No difference was seen in frequency by sex with 21 males and 20 females, but other reports seem to
indicate a slightly greater number among males.

3. Histological classification

As shown in table I, reticulum-cell sarcoma predominated with 36 cases (87%,).

Watanabe et al. (8) report that reticulum-cell sarcoma predominates in Japan which agrees with my
results, but the statistics in various other countries (9) (10) show the majority to be Hodgkin’s disease with
very few cases of reticulum-cell sarcoma.

Although there may be regional or racial differences, one of the reasons suggested for this discrepancy
is the difference arnong pathologists in different countries (11).

4. Classification by primary lesion

Table 2. Primary Focus of malignant Lymphoma.

Epipharynx. 9  No.
Mesopharynz. 18
Nasal sinus. 4
Oral cavity. 2
Neck. 5
Others. 3
Total. 41  No.
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As mentioned above, the author believes malignant lymphoma to be of unicentric origin, and the
term primary lesion will be used. A classification of the primary lesion by site is shown in table 2,

Tumor originating in the middle larynx was the most frequent with 18 cases (43%). This was follow-
ed by nine cases (22%) of upper laryngeal tumor and five cases (129%,) of primary tumor of the cervical
lymph nodes. The greater majority originated in the upper and middle laryngeal region where in general
most undifferentiated tumors occur.

The remaining patients were rare instances of tumor having primary lesions in the mandible, lacrimal
gland or sphenoid sinus.

5. Classification by stage of disease

Any attempt to determine the extent of lymphoma and stage of the disease just by simple laboratory
tests at time of initial exarnination is very dangerous from the standpoint of therapy, and may even lead
to a mistake in the method of treatment.

Furthermore, at present when even the T.N.M. classification (12) has not yet been decided upon,
the classification of malignant lymphoma by stage of disease is difficult. However, the author has used
the method of Peters and Middlemiss (1) to classify the stage of malignant lymphoma of the head and neck

as shown in table 3.

Table 3. $tage Distribution of malignant Lymphoma by Peters & Middlemiss.

Stage 1. refers to disease localized to one region.
Stage 2. to disease localized. to two or more contiguous region.
Stage 3. to generalized disease.

First, the findings of physical examination were recorded followed by lymphography from the dorsura
of the hands and feet to determine the presence of any metastasis to the supra- and infra-clavicular, axil~
lary, retroperiotoneal or pelvic lymph nodes. The classification of the stage of malignant lymphoma was.
based upon these findings.

Metastasis to such organs as the liver, spleen, etc. which are difficult to visualize were excluded frorn:
this consideration.

In table 4, the patients are classified by stage of disease according to the above method.

Table 4. Stage Distribution of malignant Lymphoma.

Stage 1. 9  No.
Stage 2. 22
Stage 3. 10
Total. 41  No.

Tt is seen that 22 cases (549,) were stage 2, followed by 10 cases (24%,) in stage 3 and nine cases (22%)
in stage 1.

In two or three patients, the findings of physical examination appeared to be stage | or 2, but their
lymphograms revealed extensive metastasis to the retroperitoneal or pelvic lymph nodes, and thus were:

advanced to as far as stage 3.

Lymphography

* As indicated in the report of Kaneda et al. (7), autopsies have shown that metastases to the mediasti-
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nal, retroperitoneal and pelvic lymph nodes usually occur with progress of malignant lymphoma resulting
finally in death, but these metastases to the lymph nodes are frequently difficult to diagnose.

Visualization of the condition of the retroperitoneal and pelvic lymph nodes had not been possible
until the clinical application of lymphography by Kinmonth (13) and the development of oil contrast
media.

Subsequently, many reports have been published on the lymphographic findings in malignant lym-
phoma, and detailed roentgenographic considerations have been made regarding the structure and size
of lymph nodes by Schwary (14), Davidson et al. (15), Koehler (16) and Takahashi. (17)

The author (18) has obtained lymphograms from the dorsum of the hands and feet in malignant lym-
phoma originating in the head and neck to determine the presence of any metastasis to the supra and
infra-clavicular, axillary, retroperitoneal and pelvic lymph nodes, and compute the proportion of me-
tastases in each stage of the disease.

Stereoscopic radiograms at a film-focus distance of 1 meter were obtained of the axillary, pelvic and

Fig. 2. Lymphography of retroperitoneal & intra Fig. 3. Anatomical scheme of Lymphnode in
pelvic region. Retropertoneal and pelvic region.

ey
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Inguinal Group

to

1 Lnn. inguinales superficiales inferiores. 2 Lnn.
inguinales profundi. 3 Lnn. inguinales superficiales
superiores. 4 Lnn. iliaci externi laterales superio-
res. 5 Lnn. iliaci externi laterales profundi. 6 Lnn.
iliaci externi mediales. 7 Lnn. obturatorii. 8 Lnn.
glutaei inferiores. 9 Lnn. glutaei superiores. 10
Lnn. sacrales 11 Lnn. subaortici. 12 Lnn. iliaci
communes mediales. 13 Lnn. iliaci communes la-
terales. 14. Lnn. latercaortici dextri. 15 Lnn. la-
teroaortici sinistri. 16 Lnn. praeaortici. 17 Lnn.
retroaortici. 18 Lnn. aortici
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lumbar regions for a stereoscopic examination of the individual lymphatic vessels and lymph nodes to con-
firm the state of overlapping and the relation in location of lymph nodes.

In addition, the area of each lymph node on the anterior views were measured with a planimeter to
determine the size beyond which should be considered abnormal. The inner structures of the lymph nodes
also were classified into a number of types and used in association with the size for the radiological evalu-
ation of metastasis.

Lymphograms obtained for other reasons on non-malignant lymphoma patients were used as controls.

1. Lymphography of lower extremities

Lymphograms were obtained by the original method of Kinmonth using a needle devised by the author
(18) to introduce 7 cc of Lipiodol Ultra fluid into the lymphatic vessels on the dorsum of each foot with an
injection time of 1-—1.5 hours. Radiograms of the pelvic, lumbar and thoracic regions were taken imme-
diately after and 24 hours after injection at a focus-film-distance of 1 meter. In the pelvic and lumbar
regions, stereoscopic views were obtained by moving the tube 10 cm.

The area of the lymph nodes on these radiograms were measured with a planimeter separately for
the para-aortic, external iliac and inguinal groups.

Measurements were obtained on 1,188 nodes of 28 patients with malignant lymphoma and 689 nodes
of 19 patients with non-malignant lymphoma.

The lymph nodes thus measured were classified according to 0.2 cm?® steps.  Table 5 shows the change
in proportion of lymph nodes in each area size grouping among malignant lymphoma and non-malignant

lymphoma patients.

Table 5. Percentage Distrtbution of Lymphnodes at retroperitoneal and pelvic region.

Para Aortal Ly. External iliac Ly. Inguinal Ly.

Sq. Non malig  Malignant Non malig  Malignant Non malig ~ Malignant

cm?® Ly. Ly. Ly. Ly. Ly. Ly.
0.00-0.20 33.3 26.7 39.1 19.2 30.3 18.6
0.21-0.40 25.2 18.3 20.2 15.1 16.7 17.3
0.41-0.60 18.1 15.2 19.0 13.6 17.4 10.9
0.61-0.80 9.3 12.9 10.9 9.7 7.5 12.2
0.81-1.00 4.2 8.2 7.2 9.7 5.3 7.6
1.01-1.20 3.8 6.5 4.8 6.7 5.3 4.2
1.21-1.40 2.5 3.9 4.4 6.0 3.8 2.1
1.41-1.60 1.3 2.8 2.0 3.0 3.8 3.0
1.61-1.80 0.6 1.9 2.4 3.9 2.2 2.5
1.81-2.00 0.3 1.2 2.8 2.4 2.1
2.01-2.20 0.2 1.0 1.0 1.5 4.6
2.21-2.40 0.6 0.6 1.5 71
2.41-2.60 0.2 0.8 1.5 1.3
2.61-2.80 ' 0.63 1.7
2.81-3.00 0.2 0.21 0.4

Akisada (19), Takahashi (20) and others have measured the maximum diameter of each lymph node
on lymphograms in the comparison of malignant lymphoma and normal patients, and from their results
consider a maximum diameter of 2.4—2.5 cm or more to be positive for metastasis.

Since the lymph nodes on lymphograms are round or oval and even normal lymph nodes frequently

_6_
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are oblong, I feel that the size of the lymph node cannot be expressed accurately just by the maximum dia-
meter. Therefore, as mentioned above, the area of the nodes on the anterior views were measured with
a planimeter.

Whenever the lymph nodes were difficult to distinguish because they overlapped each other in double
or triple layers, sterecscopic films were examined under a stereoscopic viewer to delineate the margins of
the lymph nodes.

a) Para-aortic lymph nodes

The common iliac group located between the promontorium to the lower edge of the fourth lumbar
vertebra, the inferior lumboaortic group extending to the upper edge of the third lumbar vertebra and the
superior lumboaortic group which ascends further to the cisterna chyli were collectively considered as
para-aortic lymph nodes. )

Measurements were obtained in this region on 487 nodes of malignant lymphoma patients and 309
nodes of non-malignant lymphoma patients for a total of 796 nodes.

In the classification of the area of the lymph nodes shown in table 5 and figure 4, those 0.00—0.20 cm?

Fig. 4. Percentage Distribution of Lymphnode at
Retroperitoneal Region
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in size accounted for about 30%, in both groups of patients with slightly more in the non- malignant lym-
phoma group.

The number of lymph nodes gradually decreases with increase in size but the degree of decrease is
more marked in the non-malignant lymphoma patients.

Thus, beyond 0.60 cm?® the proportion seen in malignant lymphoma cases exceeds the non-malignant
lymphoma group.

b) External iliac lymph nodes

These lymph nodes are distributed downwards from the promontorium and located midway along
a line connecting the pubic tubercle with the anterior superior iliac spine. Measurements were obtained
on 464 nodes of malignant lymphoma patients and 268 nodes of non-malignant lymphoma patients for
a total of 732 nodes.

The proportion of nodes in cach area size group is shown in table 5 and figure 5.

Except for the large lymph nodes of the lateral retrofemoral group, those 0.61 cm? or larger are more
numerous among malignant lymphoma patients as noted previously in the para-aortic chain.

¢) Inguinal lymph nodes

These lymph nodes are located below the line connecting the pubic tubercle with the anterior superior

_7__
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Fig. 5. Percentage Distribution of Lymphnode Fig. 6. Percentage Distribution of Lymphnode
at External iliac Region at Inguinal Region.
% malignant lymphoma ©8 == malignant lymphoma
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iliac spine. Measurements were obtained on 237 nodes of malignant lymphoma patients and on 132
nodes of the non-malignant lymphoma group for a total of 369 nodes.

The proportion of cases by classification of their area is shown in table 5 and figure 6.

In general, the lymph nodes are larger than in other areas because of the greater likelihood of repeated
chronic inflammation in the lower extremities, but the proportion of those 0.61 cm? or larger is greater
among the malignant lymphoma group as in the previous two areas.

From these observations on the classification of the lymph nodes in these three areas by size, it can
be said that those 0.61 cm? or larger are more common among malignant lymphoma patients. In other
words, lymph nodes 0.61 cm? or larger are more likely to be abnormal.  However, this does not mean that
lymph nodes 0.61 cm? or larger in size can be concluded as being positive for metastasis.

The determination of whether the node is abnormal or not requires a study of the internal structure.

On the other hand, lymph nodes less than 0.61 cm? size with no evidence of alteration of the internal

structure may presumably be considered to be negative for metastasis.

Table 6. Classification of abnormal Lymphnode.

N; Normal Appearance.
F; Foamy Appearance.
F1 foamy appearance slight.
F2 foamy appearance moderate.
F3 foamy appearance marked.
D; Filling Defect.
D1 filling defects less than 1/3.
D2 filling defects 1/3 to 2/3.
D3 filling defects more than 2/3.

Among lymph nodes visualized on lymphograms, those 0.61 cm?® or larger in size were classified by
their internal structure in table 6. A typical case is illustrated in figure 7.

N: Normal appearance. Fine, dotted opacities of contrast media are seen uniformly distributed
quite densely. This is the most typical pattern in normal lymph nodes.

F: Foamy appearance. Fach contrast media opacity is slightly more coarse that in the above pat-
tern, and the shape is irregular as well as the deposition with a foamy appearance.

These were further subdivided into types F1, I'2 and F3 according to their degree.

I): Filling defect. In this condition, the contrast media opacity which should appear is absent in
one part of the lymph node.
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Fig. 7. Typical Roe:ntgenograms for abnormal Lymphnodes.

This type was classified further into types D1, D2 and D3 according to the extent of the defect.

‘ﬁbhx

T3

D2

Of the above patterns, the author has considered N, F1 and DI to be the normal types, and F2, F3,
D2 and D3 as indicating abnormality (metastasis).

Lymph nodes 0.6] cm? or larger in size were selected and classified by this method for a total of 23
malignant lymphoma patients; 19 in stage 1 or 2, and 4 in stage 3.

The results are shown in table 7 with both the number and proportion in each class.

Table 7. Classification of Internal Architecture of Para Aortal & Pelvic Lymphnode above 0.6 cm?

N F1 F2 F3 DI 2 D3

Stage 1 & 2 NO.of LY. 252 111 9 1 41 11 1 426
(%) 59.0 26.1 2.1 0.2 9.6 26 02 100.0

Stage 3 NO. of LY. 40 52 40 39 11 9 7 198
(%) 20.2 26.3 20.2 19.7 5.6 4.5 3.5 100.0

In stage 1 and 2, 59.09, presented the normal appearance, 26.19, were I'l, and 9.69, DI. If F1
and D1 are assumed to be the normal pattern, 94.79%, would be the so-called normal pattern.

In contrast, lymph nodes of types F2, F3, D2 and D3 which are presumed to be positive for metastasis
were very infrequent being found in 22/426 for a rate of 5.3%,.

In stage 3, the presumably normal types N, Fl and DI were noted at a rate of 52.19%,, while types
F2, F3, D2 and D3 with metastasis to the lymph node were seen in 47.9%,. Thus, almost half of the cases
seemed to have radiological evidence of metastasis to the lymph node.

2. Lymphography of upper extremity

By the same method as lymphography of the lower extremity, 4—5 cc of Lipiodol Ultra fluid was

_.Iq__
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Fig. 8. Lymphography of axillar & infra clavicular region.

injected into the lymphatic vessel on the dorsum of the hand between the first and second fingers, with an
injection time of 40—60 minutes to primarily visualize the axillary, supra- and infra-clavicular lymph
nodes.

The author obtained lymphograms of the upper extremity by this method on nine cases of malignant
lymphoma originating in the head and neck. Measurements of the area of 170 lymph nodes were ob-
tained with a planimeter by the same method as for lymphograms of the lower extremity.

Fig. 9. Percentage Distribution of Lymphnode at Axilla
& Supra-infraclavicular Region. (Stage 1. 2. Cases)
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The results shown in figure 9 indicate that the proportion of lymph nodes decreases linearly with size
up to 0.60 em?, but beyond 0.61 cm? the gradient of the rate of decrease changes and becomes more uni-
form.

In other words, lymph nodes 0.61 cm? or larger in size should be considered to be abnormal as in
lymphograms of the lower extremity, but examination of the internal structure is needed. Under the
assumption that types F2, F3, D2 and D3 have metastasis, 47 lymph nodes 0.61 cm® or larger in seven pa-
tients in stage | and 2 (for whom lymphograms were available) were classified by their internal structure
according to the criteria in table 6, and the results are shown in table 8.

Types F2, F3, D2 and D3, the so-called metastasis positive types, were seen in 12 nodes, for a positive

rate of 12/47 or 25.5%,, which shows that metastasis may occur at a rate five times greater than in the re-

— 10 —
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Table 8. Internal Arthitecture of Ax:illar & Infraclavicular Lymphnodes above 0.6 cm?®,
(Stage 1 & 2 Patients.)

Normal Appearance Foamy Appearance Filling Defects
N 19 F2 6 D2 5
F1 6 F3 - D3 1
D1 10

troperitoneal or pelvic lymph nodes.

Summary

Lymphograms were obtained from the dorsum of the hand and feet in malignant lymphoma originat-
ing in the head and neck to determine the degree of mietastasis to areas other than the primary site or ad-
jacent lymph nodes.

In stage 1 and 2 patients, metastasis had occurred to 25.5%, of the axillary, supra- and infra-clavicular
nodes and to 5.3% of the retroperitoneal and pelvic lymph nodes. Thus, metastases to the contiguous
lymph nodes and the supra- and infra-clavicular regions are likely to occur from: the early stage, but the
rate of metastasis to the lymph nodes of the infra diaphragm, in other words, the retmﬁeritoneal and
pelvic lymph nodes is low.

On the other hand, in stage 3 patients, metastasis had occurred to 47.5%, or almost half of the nodes
in the retroperitoneal and pelvic regions.

In view of these findings, the site of irradiation and size of field should be decided according to the
stage of the disease.

Radiographic visualization of the mediastinal lyraph nodes is of course invaluable, but very difficult
to accomplish.

Ishida et al. (21) report that visualization is possible to some extent in animal experiments, but has
not been applied clinically yet. We have not attempted their method since it apparently is not yet suf-

ficiently developed for practical use.

Radiotherapeutic Procedures

As mentioned in the preliminary report of the author (5), malignant lymphorma is highly radiosen-
sitive, and a very small dose can achieve tumor regression or disappearance.

Historically, in a review by Melville et al. (22), a dose of 1000 R or less had been used for malignant
lymphoma during the first part of the 20th century.

This had resulted in temporary improvement in the tumor, but local recurrence was frequent.

From about 1950, with the availability of better radiotherapeutic equipment and improved techniques,
irradiation by about 2000 R of X-rays became possible.

However, even this dosage was found to be insufficient for the complete control of the lesion.

Therefore, X-ray equipment had been replaced with the use of gamma rays from cobalt 60. This
made possible a tumor dose of 2500—3500 R, and it has gradually been recognized that true recurrence
as defined by Kaplan (2) can be prevented, in other words, reappearance of tumor at the treated area
or lymph nodes involved in the initial course of radiotherapy does not occur.

However, the problem of marginal recurrences or extensions, in other words, the reappearance of

tumor at or adjacent to the margins of the therapeutic field or the development of new lesions at a pre-

— 11 —
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viously untreated site could not be solved by previous methods.

The author has given careful considerations to these peints, and it is felt that in marginal recurrences
the problem was the therapeutic field which had not been extensive enough to cover the entire primary
foci, while in extensions a proper diagnosis of spread beyond the primary site had not been made.

Therefore, the method of irradiation described below has been devised.

In other words, the primary lesion is irradiated using a large field which covers the primary lesion
and includes the contigous lymph nodes. In addition, lymphograms are obtained by the previously des-
cribed method to determine the presence of lesions other than the primary lesion and systematic prophy-
lactic irradiation is delivered to such involved areas.

A consideration will be given to how this method differs from previous methods.

1. Simple irradiation. of primary lesion

This method was used during the earlier stage of treatment. Instage 1, a small radiation field center-
ed on the primary lesion was used, while in stage 2 the primary lesion and metastasis to adjacent lymph
nodes were irradiated separately with no connection between the two fields.

Except for a case that had received only 600 R due to an accident, irradiation had been continued
until disappearance of the tumor so that some cases received only 1000—1250 R, but in other cases, 200—
300% more irradiation had been given after tumor disappearance so that a maximum of 5000 R was re-
ceived in certain cases.

The results are summarized in table 9.

The majority of cases in stages 1 and 2 given simple irradiation to only the primary lesion had tumors

Table 9. Radiation Therapy to Malignant Lymphoma of Stage 1 & 2 Cases.
(only irradiated cases to Primary Focus & regional metastasis)

Decrease
Case Primary Total in Tumor  Recur- Exten- Survival
Number Focus. Dosis size. rence sion Prognosis Month,
8 Epiph 3420R/17D 4 0 Dead 2
10 Epiph 3500 /17 +H O Dead 4
17 Epiph 4600 /51 4+ O Dead 4
29 Mesoph. 4000 /24 + O Dead 6
Nasal
35 Sinus 4000 /28 e ] Dead 4
53 Mesoph 1000 /10 +# A O Dead 10
85 Mesoph 1250 [ 5 44 A O Dead 8
101 Mesoph 4200 /20 ++ | Dead 9
Nasal
141 Sinus 4000 /23 + Alive 26
152 Mesoph 4000 (23 + | Dead 14
153 Epiph 5000 [14 + Alive 26
177 Neck 3750 |22 - Alive 24
: Nasal
259 Sinus 3000 15 + O Dead 6
Oral
301 Cavity 600 [ 2 + A O Dead 2
320 Epiph 3000 /21 + A [ Dead 6
Sphen-
352 oidal 2600 [19 +H | Dead 6
Sinus

— 12 —
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of the upper and middle larynx.

The primary effect of radiation dose was evaluated by the degree of tumor regression. Tumor dis-
appearance with 1000 R or less was classified as grade 2 (4+) and disappearance with 1000-—2000 R
was expressed as grade 1 (+). Inno case was more than 2000 R required for tumor disappearance.

Thus, tumor regression was marked even with a relatively small dose and almost all cases were grade 2,

Inspite of the rapid disappearance of tumor, the prognosis was poor and most patients died in half
a year or at the longest one year after radiation therapy.

Only three patients with primary lesion in the neck, maxillary sinus and upper larynx, respectively,
have survived asymptomatically and in good health for more than two years.

A detailed study was made of the cause of death.

Shown in figure 10 is the prognosis in relation to the therapeutic dose and duration.

Table 9 and figure 10 show that all 13 deaths had developed distant metastasis.

Fig. 10. Correlation between Dosis & Times in

Stage 1 & 2 Cases of Malignant Lymphoma
(Irradiated cases to only Primary Focus.)
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Among patients exposed to 2600 R or more, except the one whose effect of treatment was evaluated
as grade 1 (case number 320), no local recurrence was seen. In three patients with doses 1250 R or less,
there was local recurrence as well as distant metastasis resulting in death.

This suggests that:

1) For local tumors, a radiation dose of 3000—4000 R/3 W is sufficient and effective;

2) The three patients who died with recurrence had been exposed to a low dose of 600—-1250 R,
and though tumor regression is possible with this level of irradiation complete local cure cannot be expected ;

3) In the deaths among patients who were exposed to 3000—-5000 R and developed distant me-
tastasis without local recurrence, the local radiation dose had not been insufficient but rather the size of’
the radiation site had presumably been insufficient due to misclassification of the stage of the disease from
the lack of accurate knowledge of the extent of involvement.

The majority of patients in this group had been treated in the earlier period when lymphography
was infrequently done. Radiotherapy was performed after evaluating the stage of disease on the basis
of physical examination and simple radiograms. Thus, although tumor regression had been possible as.
a primary effect, permanent cure could not be expected.

In other words, nearly 309, of the 13 patients had already advanced as far as stage 3 so that the ra-
diation field probably should have been set up to include the supra- and infra-clavicular, mediastinal or

retroperitoneal and pelvic lymph nodes.
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The surviving three cases had received only simple irradiation to the primary lesion, but have all
remained asymptomatic for over three years. In these cases, the tumor presumably had been localized
without metastasis to other sites so that fortunately even irradiation to only the primary lesion was effective,

Lymphograms from the dorsum of the feet obtained after treatment on two of these three cases showed
no metastatic lesion in the retroperitoneal or pelvic region.

2. Systematic prophylactic irradiation

‘The simple irradiation of the primary lesion described above had been limited to sites where tumor
could be palpated from the surface of the body, but since the tumor in this disease is highly radiosensitive,
-even this alone has primary effect.

Eventually, however, extensive distant metastasis occurred in many cases, but nothing further was
‘possible and finally terminated in death.

In other words, misdiagnosis of the case as being in the early stage of the disease had lead to an inap-
propriate decision on treatment, and irradiation was delivered to only the site presumed to be the primary
lesion. Moreover, since tumor regression had been regarded as cure, no further treatment was provided,
and the condition usually progressed to stage 2 and stage 3 within several months.

Historically, this fact had been recognized in 1939 by Gilbert (23) who felt that the radiation field
should include not only the primary lesion but also the normal tissues in the periphery of the main lesion.
He called this method segmental radiation therapy.

At that time, the classification of the stage of disease had been incomplete so that results of treatment
‘were not sufficiently satisfactory.

Subsequently, Boden (24), Jellife et al. (25) and others suggested higher doses.

Their results were effective in producing tumor regression as a primary effect but did not accomplish
‘permanent cure.

Later, Peters and Middlemiss (1), Kaplan (26), Kaplan and Saul (27) and others reported that
prophylactic irradiation generously to the surrounding sites yielded incomparably better results than by
‘previous methods.

The author has reviewed their methods and devised a further new method of irradiation which was
-attempted on stage 1 and 2 malignant lymphomas of the head and neck.

This method first takes into consideration the fact that malignant lymphoma is highly radiosensitive
.and requires a much lower dose than for other malignant tumors for almost complete tumor regression,
-and second that such a dose level produces hardly any physical disturbances. Therefore, the procedure
“was extended to include lymphatics where tumor may possibly develop later and areas where metastases
may already have occurred though evidence of such is difficult to obtain by external examination. To
these areas, systematic irradiation was delivered at a dose Jevel adequate for prophylactic purposes but
within the permissible range from the standpoint of radiation disturbances.

The author calls this method systematic prophylactic irradiation.

In systematic prophylactic irradiation for malignant lymphoma of the head and neck, first the irra-
-diation to the primary site was by a field as large as possible, including the cervical lymph nodes and ex-
“tending from the upper larynx to the supraclavicular fossa, with a dose of 2500—4000 R/3—4 W by op-
_posed two-portal irradiation from both sides.

Second, in view of the finding of 25%, metastasis to the infraclavicular and axillary regions by lym-
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phography from the dorsum of the hands, single-portal irradiation of 2000—3000 R/2—-3 W was delivered
at the same time to the axillary-infraclavicular fossa.

Thirdly, because metastasis to the mediastinum cannot be determined accurately by lymphography
or other examinations, an adequate prophylactic dose within the permissible range from. the standpoint
of disturbances, in other words, 2000—3000 R was delivered indiscriminately to the mediastinum by a
large radiation field of 6 x 15 cm even in stage 1 and 2 patients.

Furthermore, exposure to the primary lesion, mediastinum, and axillary-infraclavicular fossa was
not delivered on separate occasions but in succession.

Since metastasis to the retroperitoneal and pelvic lymph nodes had been noted radiologically at a
frequency of about only 5.39, on lymphography as described before, no prophylactic irradiation was given
to these regions in metastasis negative patients. They were followed by repeated lymphography for any
change.

The sites irradiated are shown in figure 11. The volume dosage was limited to less than 20 MgR
in systematic prophylactic irradiation and hardly any side effects were seen as will be described later.

Systematic prophylactic irradiation was performed for stage 1 and 2 malignant lymphomas of the head
and neck, and followed for six months or more in 15 cases as shown in table 10. The primary site was

the middle larynx in eight patients followed by the upper larynx in three.

Table 10. Radiation Therapy to Malignant Lymphoma of Stage 1 & 2 Cases.
(systematic prophylactic irradiated cases.)

Case Primary Total Decrease in Survival
Number. Focus. Dosis. Tumor size. Prognosis. Month.
22 Epiph. 5000R/31D - Alive. 24 M.
41 Lac. GL 3000 [17 e Dead. 7
34 Mesoph. 3000 /20 e Alive. 34
142 Neck. 3000 (17 - Alive. 26
223 Mesoph. 4000 /23 ~h Alive. 19
280 Mesoph. 3000 (17 e Alive. 14
291 Mesoph. 3000 /18 - Alive. 14
343 Epiph. 4000 [22 H Alive. 12
344 Epiph. 3750 20 +H Alive, 12
405 Mesoph. 3000 /20 - Alive. 7
455 Mesoph. 2750 [15 A Alive, 6
172 Mesoph. 2750 [16 4 Alive. 24
Nasal
250 Sinus. 3000 /15 - Alive. 17
254 Mesoph. 4500 (27 + Alive, 14
Nasal
394 Sinus. 3000 [16 +H Alive, 7

The degree of tumor regression was marked in all cases and was grade 2 (H) according to the pre-
vious criteria. The prognosis was good and, except for one patient who died in an accident, all patients
have survived asymptomatically with no evidence of recurrence or metastasis for as long as 34 months.

The relation between duration of treatment and dose for the 15 patients given systematic prophylactic

irradiation and followed for over six months is shown in figure 12.
It is seen in table 10 and figure 11 that the prognosis is good in both those exposed to 2750—3500
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Fig. 11. Irradiated Sites in systematic prophylac-

Fig. 12 Corralation between Dosis & Times
tic Irradiation Malignant Lymphoma.

in Stage 1 & 2 Cases of Malignant Lym-
phoma. (Systematic Prophylactic Irradiated
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R/2—3 W and those irradiated to 4500—5000/4—-5 W, and though the duration of observation is short,
no significant difference can be seen at present between these two groups.

Thus, a dose of 2750—3500 R/2—3 W may be sufficiently effective.

Furthermore, it is felt that prophylactic irradiation to the mediastinum and axillary-infraclavicular
fossa is adequate for stage 1 and 2 patients with no need of irradiating the retroperitoneal and pelvic lymph
nodes in all cases.

It was found that the survival time could be prolonged much more than with previous methods.
The difference in survival time between the group treated with simple irradiation of the primary
lesion and that given systernatic prophylactic irradiation is illustrated in figure 13,

The primary effect shown in tables 9 and 10 is good in both groups, but the majority of patients treated
Fig. 13. Survival after Radiation therapy of Malignant
Lymphoma-Stage 1 & 2 originanted in ead & Neck.

.-‘-10.'}??.5 |

354
20
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204

Irradiated casesto Systematic Praphy@cﬁc
only Primary Focus. Irradiated Cases.
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with simple irradiation to the primary lesion develop distant metastasis, particularly metastases to the re-
troperitoneal lymph nodes and liver, within three to six months.

Contrarily, patients treated with systematic prophylactic irradiation have survived for six to 34 months
and have lived and entirely normal life, indicating the great effect of this method.

3. Radiotherapy for stage 3

The prognosis of stage 3 patients is generally poor, and systemic treatment by chemotherapy frequently

should be given more priority than local treatment by radiotherapy.

Table 11. Radiation Therapy to Malignant Lymphoma of Stage 3 Cases.

Decrease
Case Primary Total in Tumor  Recur- Survival
Number Focus Dosis size rence  Extension  Prognosis Month
11 Mesoph. 4200R /27D + B Dead 6
Nasal
32 Sinus 3000 /16 +H ) Dead 2
44 Mesoph. 3000 /16 +H | | Dead 8
46 Mesoph. 3000 /20 + | | Dead 2
163 Neck 3250 /21 H | | Dead 5
205 Neck 2500 [17 4+ Alive 21
346 Epiph. 3250 [20 +H o] Dead 3
391 Jaw 3000 [16 + B Dead 4
418 Mesoph. 4000 /25 4 Dead 6
421 Mesoph. 1500 [/ 9 + A B Dead 3

Stage 3 patients handled by the author are the 10 cases shown in table 11. This includes two or three
patients who had been classified as stage 3 by the detection of metastatic lesions of the retroperitoneal and
pelvic lymph nodes by lymphography.

In seven patients, 1500—4200 R had been irradiated to each tumor site in succession, giving priority
to those areas at which the patient complained of such symptoms as pain.

Daily irradiation was performed with a daily tumor dose of 200—250 R.

This procedure resulted in temporary disappearance of tumor, but during the treatment of one site
another new lesion would develop elsewhere so that lesions developed one after the other and all seven
patients died within two to eight months.

Autopsy revealed swelling of untreated lymph nodes and marked metastases to the liver, spleen, etc.
in these patients.

In the remaining three patients, the complaints of the patient were not taken into consideration and
systematic irradiation was delivered to the primary lesion, and the cervical, mediastinal, axillary-infra-
clavicular, retroperitoneal and pelvic lymph nodes in sequence.

One of these three patients has survived and has been asymptomatic for 21 months after treatment.

The other two patients died within seven months after radiation treatment, but neither was due to
recurrence of tumor or metastasis. Severe leukopenia and anemia had developed following treatment
which finally developed into aplastic anemia with bleeding tendency and terminated in death.

The volume dosage in these two patients had been 41 and 35 MgR, respectively, which is two to three
times larger than that in the previous stage 1 and 2 patients, so that the physical effects were large and

hence the side effects were also large.
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Fig. 14. Hand Lymphography of Stage 3 Case. Fig. 15. Foot Lymphography of Stage 3 Case.

(before irradiated state.)

Fig. 16. Liver scintigramm of Stage 3 Case.

From the experience in these two patients, I feel that radiation therapy may very likely be extrernely
effective even in stage 3 patients if the weekly dosage were limited to about 800 R. and the irradiation dose
to a single site reduced to slightly less than that in stage 1 and 2 patients.

One of these patients will be presented here.

Case: 38-year-old male with tumor of middle larynx.

At initial examination, many swollen lymph nodes were felt in the right palatine tonsillar, bilateral
cervical, axillary, bilateral inguinal and cubital regions. Lymphograms obtained from the dorsum of the
hands and feet, as shown in figures 14 and 15, revealed the typical pattern of malignant lymphoma showing
mainly a foamy appearance. Liver scintigrams with Au!®® shown in figure 16 demonstrated no evidence
of liver metastasis.

In the radiation therapy of this patient, the same radiation field and same dose as in systematic prophy-
lactic irradiation for stage 1 and 2 patients were used for the primary lesion and mediastinum, while 2500—

4000 R/3—4 W was delivered to the retroperitoneal, pelvic and inguinal regions.
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Shown in figure 17 is the post-irradiation condition of the retroperitoneal and pelvic lymph nodes.
There is reduction in size of each of these lymph nodes and the internal structure shows the normal reticular
pattern.

From the sixth month, fever and bleeding tendency appeared, and a diagnosis of aplastic anemia was
made by peripheral blood and bone marrow examinations. The patient ultimately died in the eighth
month after treatrnent.

From the results in this patient, it is presumed that even in stage 3 patients, if there is no metastasis
to the liver or other major organs and the sites of lesions are accurately determined, systematic irradiation
performed in proper sequence along with careful observation of the general condition can result in com-
pletion of irradiation within the tolerable limits of radiation dosage and thus prevent the development of
side effects and improve the survival rate.

Disturbances due to Systematic Prophylactic Irradiation

Although systematic prophylactic irradiation for stage 1 and 2 patients can be completed with a com-

Fig. 17. Toot Lymphography of Stage 3 Case Fig. 18. Correlation between Volume Dosis &

(after irradiated state.) R.B.C. in Malignant Lymphema. (Systematic
prophylactic Irradiated Cases)
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paratively small dose, disturbances cannot be said to be completely absent.

To study the degree of disturbances, the results of various chemistry determinations were compared
with the volume dose to see how much disturbance had been produced in patients by irradiation in order
to determine if systematic prophylactic irradiation can be safely done.

The concept of volume dose had been reported by ELllis (28) and Happey (29). Mayneord (30)
who used a unit of gramroentgen (MgR) has reported a simple method of calculating the volume dose.

The author has applied the integral dose factor of Scarpa to calculate the whole body volume dose of
the patients.

In other words, the integral factor is calculated from the body thickness, and the volume dose com-
puted from the formula:

5" = FeAsD

Where F is the integral factor, A is the field size at entry surface, and D is the total air dose at entry surface.

In irradiation for stage 1 and 2 malignant lymphoma originating in the head and neck, in other words,
primary lesion irradiation and systematic prophylactic irradiation to the primary lesion-cervical region,
mediastinum and axillary-infraclavicular fossa, the volume dose varied from 6.7 to 17.0 MgR, but irra-
diation had mostly been completed at less than 10—13 MgR.

1. Hematological changes and volume dose

The relation between the erythrocyte count and volume dose is shown in figure 18.

Most patients had a pre-treatment count of 30 x 10%/mm? to 50 x 10°/mm? which tended to decrease
in all cases with doses of 15 MgR or greater, but systematic prophylactic irradiation by lower doses ap-
parently has no effect.

The relation of the leukocyte count to volume dose is shown in figure 19,

There is more marked effect than in the erythrocyte count, but with doses of 15 to 17 MgR or less,
the leukocyte count does not decrease to less than 3000/mm?® and no case had eflects severe enough to re-
quire discontinuation of irradiation.

In the three patients who had infection prior to commencement of treatment, a rapid decrease of
leukocytes occurred with irradiation. The count dropped to 3500—4000/mm?® by irradiation of 4—6
MgR after which the counts remained constant.

This phenomenon may perhaps be one of the indicators of the improvement in general condition.
In stage 1 and 2 patients, whose general condition is comparatively good, the effect upon the leukocytic
series can be considered to be negligible. _

The changes in hematocrit and hemoglobin are shown in figure 20, but these values are almost con-
sistent before and after treatment like the erythrocyte count.

2. Biochemistry and volume dose

When the mediastinum is exposed as part of the systematic prophylactic irradiation, a portion of the
liver may be included within the lower margin of the radiation field which could result in some change
in biochemical tests. Therefore, a study of this possibility was done.

The total protein and A/G ratio before and after completion of irradiation are shown in figure 21.
The total protein ranged within 6—8 g/dl, but all cases exhibited mild decrease after irradiation except
for the four patients who showed a mild increase.

The A/G ratio showed a mild decrease in most patients including a decrease from 1.1 to 0.65 in a pa-
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Fig. 20. The Effect of Irradiation on Hb (g/ld), Fig. 21. The Effect of Irradiation on Total
: Protein & A/G ratio.
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tient whose volume dose was 17 MgR, but the change was not severe enough to require discontinuation
of irradiation.

The above total protein and A/G ratio did not indicate the presence of any factor which would make
systematic prophylactic irradiation impossible.

The relation of serum cholesterol and volume dose is shown in figure 22.

The serum cholesterol was always increased, except in one patient receiving 13 MgR in whom it was
decreased.

This phenomenon suggests that inclusion of one part of the liver within the radiation field in medi-
astinal irradiation had resulted in transient liver function disturbances, and in particular the marked eleva-
tion in the group receiving more than 13 MgR indicates that when a higher dose is to be used the daily
dose should be reduced.

The GPT and GOT values before and after irradiation are shown in figure 23.

Fig. 22. Correlation between Volume Dosis Fig. 23. The Effect of Irradiation on
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Both showed little difference before and after irradiation. In one patient, who had a high value before
irradiation, a decrease occurred with commencement of treatment and the value was normal when the
irradiation was completed. This patient is thought to have had a temporary change in liver function.

The serum protein fractions likewise do not seem to be affected by irradiation as shown in figure 24.
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As shown in figure 25, comparison of the sodium, potassium, chloride and calcium wvalues before

Serum electrolytes and volume dose

and after irradiation do not indicate any marked change by irradiation as in the other chemical tests, and
irradiation was accomplished rather uneventfully.

4. Volume dose in systematic irradiation for stage 3 patients

Irradiation of 13—17 MgR for stage 1 and 2 patients was accompanied by only very mild disturbances.
as described above and no particular point needed to be considered in performing the irradiation. When
the volume dose exceeded 20 MgR, however, physical effects were large and require adequate consider-

ation.

The effects of irradiation on the previously described patient in stage 3 were studied by the relation.

Fig. 26. 38y. male. Systematic irradiated case of stage 3 originated in tonsillar gland.
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Fig. 27. Irradiated Field in Stage 3 Case.
(originated to Tonsillar Gland.)
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(2) Axilla-Infra Clavicular Region. 103¢15 cm®.
(3) Mediastinum. 6:<15 cm?.

(4) Para Aorta. 6x30 cm?

(5) Intra pelvic-Inguinal Region. 15x 15 em?.
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between various laboratory tests and volume dose. The results are shown in figure 26.

The radiation fields had been established for the sites shown in figure 27.

Before irradiation, there had been infection with elevated leukocyte count, but with commencement
of irradiation the count decreased and remained at a level of 4000/mm? up to 15 MgR. When the volume
dose exceeded this, a rapid decrease in leukocyte occurred and at the completion of 41 MgR an extreme
reduction to 1200/mm? was seen.

The erythrocyte count also showed a marked decline from 409 x 10%/mm? before irradiation to
239 x 10%/mm?® at time of completion of irradiation.

In biochemical tests, marked changes were noted beyond 15 MgR in total protein, A/G ratio, GPT
and GOT. Therefore, amino acid preparations, reduced glutationine, B6, B12, etc. were administered.
Subsequently, minimal improvement was seen and irradiation was completed uneventfully with a volume
dose of 41 MgR.

Since anemia and leukopenia persisted for six months after discharge with bleeding tendency, the pa-
tient was readmitted for examination which revealed the picture of aplastic anemia in the peripheral blood
and bone marrow.

Subsequently, fever and bleeding tendency increased in severity and the patient died in the eighth
month.

Even at time of death, no swollen lymph nodes could be felt on external examination. Death had
not been due to tumor, but aplastic anemia from loss of bone marrow function due to radiation exposure

had been the cause of death.

Summary
The effects upon various chemistry tests were examined in stage 1 and 2 patients treated with 13—17
MgR and stage 3 patients treated with 35-—41 MgR. Disturbances are few at 15—15 MgR or less, and

irradiation can be completed without any supportive measures. Beyond 15 MgR, however, anemia,
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leukopenia and decrease of total protein and A/G ratio occurs with elevation of total cholesterol, GPT
and GOT.

Such changes require blood transfusions, fluid transfusions, and the administration of liver protective
agents and other medication to promote improvement in the general condition.

‘The author (31) has previously reported that irradiation up to a volume dose of 30 MgR can be ac-
complished satisfactorily by the use of reduced glutationine.

Patients should be carefully followed for two to three months after irradiation in an effort to prevent
infection.

Kaplan (2) has reported that in his extended field, intensive megavoltage radiotherapy for 31 pa-
tients in stage 3, blood disturbances were few though the bone marrow had been irradiated quite extensively.
The leukocyte count had been in the range of 2000—3000/mm?® and in exceptional cases been 1000/mm?,
Both of the two cases experienced by the author, however, had developed marked changes. Whenever
30—40 MgR is to be irradiated, the daily permissible dose must be computed and the exposure limited

to within this range.

Discussion

Malignant lymphoma is highly radiosensitive but has the contradictory characteristic of having a
poor prognosis, and various types of treatment have been reported by different workers.

Gordon Richards (32) has mentioned that “you never extinguish a fire by pouring water on the center
of the fire”” which indicates the difficulty in the treatment for this condition.

Historically, radiotherapy for Hodgkin’s disease was first introduced in 1902 by Pusey (33). Until
1920, whole body irradiation by small doses or massive single exposure to the affected sites had been per-
formed but with poor results and marked side effects, so that many workers discontinued this method.

Subsequently, a systematic review was made by Gilbert (23) on the methods of treatment that had
been used. Gradually, more use of wide field irradiation was made and comments on the longterm re-
sults began to appear.

"The methods at that time were mostly simply sectional or segmental therapy.

That is, Chaoul and Lange in 1923 divided the trunk of the body into a number of sections to which
jrradiation was delivered. Schwarz in 1935 irradiated the affected sites but not the normal lymphatic
tissues.

In 1935, Gilbert who disagreed with the methods of Schwarz and of Chaoul and Lange devised a me-
thod in which other areas suspected to be involved by malignant lymphoma were irradiated in addition
to the main lesion.

His primary argument was that with the method of Schwarz marginal recurrences were difficult to
prevent though tumor regression is possible, while with the method of Chaoul and Lange the low energy
units used during that period could not completely control malignant lymphoma.

Later, in 1945, Desjardins (34), Peters (35) and others reported a method of delivering systernatic
irradiation to the lesion and surrounding lymphatic tissues.

On the other hand, remarkable improvements in radiation equipment were made. In 1937—1953,

400 kv units had mainly been used, but from 1953 the use of Cobalt 60 teletherapy units has made pos-

sible higher tumor doses.
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After 1960, it was reported that the radiation field of a single portal should be large enough to include
the surrounding lymphatics which received the strong support of Kaplan (36).

The results of treatment by this wide field irradiation have been reported for stage 1 and 2 cases by
Easson (37), Kaplan (26) and Salzman (38), and for stage 2 and 3 cases by Molander (39), Peters (1)
and others. From the comparison of the five-year survival rate, prophylactic exposure has been found to
be meaningful in stage 2 and 3.

Taking this point into consideration, the author has, for malignant lymphoma originating in the head
and neck, irradiated the primary site using a field as large as possible by a single port which included the
cervical lymph nodes to prevent marginal recurrence, and in addition, delivered prophylactic irradiation
to the supra- and infra-clavicular fossa and axillary region where metastases have been noted at a rate of
25% by lymphography, along with further prophylactic irradiation with as large a dose as permitted by
whole body tolerance for possible metastasis to the mediastinum, for which there is as yet no method of
determining the presence of metastasis.

These three exposures were delivered in succession, and I have called this systematic prophylactic
irradiation.

Since the possibility of metastasis to the retroperitoneal and pelvic lymph nodes has been found to be
only 5.3% by lymphography, systematic irradiation to these regions was not performed.

From the results of systematic prophylactic radiation therapy to the socalled supra-diaphragmatic
region for stage 1 and 2 malignant lymphoma originating in the head and neck, the following conclusions

were derived.

Conclusions

1. Retrospection on previous methods

With the previous method of simple irradiation to the primary lesion for malignant lymnphoma ori-
ginating in the head and neck, even early cases in stage 1 or 2 usually eventually progressed to stage 3
and took a fatal course.

True recurrences were likely to occur with local doses less than 1250 R, while marginal recurrences
and progress to stage 3 occurred with a small radiation field confined to only the tumor site,

The author considers the optimal local dose to be 2500—3500 R/2—3 W, and has made the radiation
field as large as possible.

2. Systematic prophylactic irradiation

Even though tumor regression is possible with irradiation to only the tumor, recurrences and metastasis
occur as mentioned above. Therefore, the irradiation techniques proposed by Kaplan, et al. were re-
viewed. For patients in stage 1 and 2, irradiation to the primary site and systematic prophylactic irra-
diation including the mediastinum were performed, while for patients in stage 3, systematic irradiation
was further extended to also include the retroperitoneal and pelvic lymph nodes. The long-term results
of this procedure was found to be superior to that of previous methods.

3. Rate of metastasis to respective lymph nodes

On lymphograms obtained from the dorsum of the hands and feet, patients in stage 1 and 2 showed
radiographic evidence of metastasis in 25.5%, of the supra and infraclavicular and axillary lymph nodes,

and in 5.3%, of the retroperitoneal and pelvic lymph nodes. ;o
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Stage 3 patients were found to have metastasis in 47.5%, of the retroperitoneal and pelvic lymph nodes.

However, there are still many problems yet in the accurate determination of the presence of metastasis
by lymphography so that comparative studies on the future course of the patients and the histological
changes are necessary.

4. Disturbances due to systematic prophylactic irradiation

In stage 1 and 2 patients, irradiation to the primary site and systematic prophylactic irradiation could
be completed with a volume dose of 13—17 MgR or less.

A volume dose less than this did not produce effects upon the various chemistry tests severe enough
to discontinue irradiation.

A patient in stage 3, who had required irradiation including the retroperitoneal and pelvic lymph
nodes, was given a volume dose of 41 MgR, but he died with aplastic anemia in. the eighth month after
treatment. From this experience, it is felt that if systematic irradiation to all lesions were to be made with
a dose of 2000 R/2 W for each lesion and the course completed within a velume dose of 30—35 MgR,
along with the administration of various amino acid preparations and anti-leukopenia drugs to promote
improvement of the general condition, irradiation could prove to be adequately effective even for stage
3 patients.

In conclusion appreciation is expressed to Professor Tsuyoshi Koyama for the constant helpful guidance
and review of the manuscript. I also am grateful for the assistance of Professor Shizuyuki Kurozumi of
the Department of Otolaryngology.

(The outline of this study was presented at the 25th, 26th and 27th general meetings of the Japan

Medical Radiology Society and at the 5th general meeting of the Japan Cancer Treatment Society.)
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