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Non-Hodgkins Lymphoma, a retrospective study of 314 cases.
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. [NTRODUCT |ON.

Of all the malignant lymphomas Hodgkin®s disease has been studied most
extensively. A clear-cut natural history emerged; *his induced new philosophies
of treatment, which rssulted in a better survival (Kaplan, 1972; Clinics In
Haemestoiogy, 3: 1).

The other maiignant |ymphomas, a farger group, have not been studied as
therougly. |+ seems therefore aporopirate To applv to these lymphomas the
proved technigues, which have been used for the study of Hodgkin's dissase.
8y this method their subtypes, natural history and resembiance 7o Hodgkin's
dicease may appear.

The clinical deta of 314 patients with a malignant non-Hodgkin's |ymphoma
have been studied, using Rappaport's histological classification and the
Ann Arbor stsging meThod. [T is the largest study in the Netherlands
originating from one single Institute.

The foliowing points have been studied especially:

- the prognostic value of Rappaport's hisfelogical subdivisions.

~ the prognostic value of tThe Ann Arbor staging classification, which has been
originally developed for Hedgkin's disease.

=~ primary symptoms and signs.

- frequency of concurrent neoplasms.

- the freguency of extranodal primary sites, their prognosis as compared ‘o
nedal origins,

- method of spread: ceontiguity, mediastinal skipping, Therapeutic conseguences.

- results of treatment: overall and detailed per type of freatment.

- side-effects of treatment.



complete remission: its guality expressed as the product of frequency and
duration, Tnterreiation of the durations of subssguent remissions.

local recurrence.

frequency of bone marrow invasiocn.

the pregnostic significance of clinicai and therapeutica! data, their

importance alone or in combination with others,



SELECTION OF PATIENTS, DATA HANOLING.

The studied material consists of a review of the case history and biopsy

meterial of 314 patients seen at the Hotterdam Radiotherapy institute

THE PATIENTS.

Yezrs_of study.

The patients were seen for the first time in The years between 1950 and

1971. The closing date of the study was AugusT iST, 1273, which means a minimum

fotlow-up period of 2 years and 7 months,
The patients in this study represent about one third of the total number

F

of patients with a malignant |lymphoma who were seen at the institute during
the time of the study (Annual Reports R.R.T.I.). The fotal number of patients

who envtered the study per annum is given in Fig. 2.1,

@ totoal n =314

50 52 54 56 58 60 62 64 &6 68 70

year of presentation
Flg. 2.7. : Numper of patients entering the present study per annum.



Patients were excluded from The study when it was not possible to obfain
the original biopsy materlal for review within four months.
Referral area.

The R.R.T.I. 15 the largest oncological centre in the Netherlands,
where at present about 2.600 new patients are ssen each vear; of these about
135 have & maiignant Ilymphoma. The referral area is RoftTerdam and suburbs
#ith about one mitlion Inhabitants; many patients wsre aiso sent from
secondary centres throughout the country.

Reasens for inclusjon,

At patient records with a diagnosis of non-rodgkin®s Iymphoma from the
study pericd were drawn from the files. In each case 11 was trie¢ to recover
the biopsy slide from which the eoriginal diagnosis had besen made. These slides
were 'blindly! reviewsd by J.A.M. van Unnik, who is the consultant pathologist
in this field for the European Urganisation for Research znd Treatment of
Cancer in the Netherlands. |f the reviewing pathologist could not confirm the
diagnesis of malignant non-Hodgkin's Iymphoma, even after new micrascopic
slides were made from stored maTeFIal, the patient was omiftfted from further

study. This occurred in 21 cases.

DATA HANDLING.

Relevant Information from a case history, was noted on specially
orepared optical reading charts {(Apoendix A). Later on these were converted
inte punch cards, The data on these cards were sfored on computer background
memory . Appendix B, which Ts a transiation of Appendix A, shows which factors
were considered relevant and the code which was employed.

Punchcard No. ' contains the basic unchanging information about the

patient, +his can be easily updated.



Cards 2 and 3 together represent The first episode of the illness.

& second episcde 15 recorded on 2 new set of cards 4 and 5 which resemble

card 2 and 3; subsequent episodes on & and 7 , 8 and 9 , and sc on. This makes
it possible To record ail relapses separately. Not more Than three episcdes
have been analysed. The criteria of The Ann Artor conference (Carbone, et al.,

1971; Rosenberg, et al., 1971} have been used for stagling: Table 2.Z.

Involvement of one single lymph node region (1), or of 2 single exira-

lymphatic organ or site (IE},

Il Invoivement of two or more lymph node regions on The same side of the
diaphragm (11), or localized Tnvolvement of an extralymphatic organ and

of che or mere bymph node regions on the same side of the diaphragm (IIE).

itt. Involvement of lymph node regions on both sides of the diaphragm (111},
which may also be accompanied by localized involvement of an extra-

fymphatic organ (I1IEY, or by involvement of the spleen, or both.

V. Diffuse or disseminated involvement of one or more extralymphatic organs

or tissues with or without asscciated tymph node enlargement.

A = Without symptoms.

B = With general symptoms:
1. unexplainad weight loss > 10 % in 6 months.
2. unexplained fever.

3. nighT sweats.

Tabje 2.2: Staging criteria of the Ann Arbor Conference, 1971,



Compiete remission means no signs of activity on physical or X-ray investiga-
tion, also the E.S.R. has to be below 30 milim. in the first hour. Partial
remission means significant Tmprovemant.

The computations were done on an [.B.M. computer (Type 1130). As exact
informaticon on the computing programs is given in detall In Appendix T, oniy
a genaral outline is gliven here. All data were checked for errors (e.g.
incorrect data, sfaging errors, wrong dates) by special programs. After
corregction the final calcutations were made, using a systTem which made cross

tabulation possible up to seven dimepsions.



. PATHOLOGY OF NON-HODGKIN'S LYMPHOMAS,

. BRIEF HISTORICAL REVIEW.

The first description of lymphoreticular tumers was given by Hodgkin in
1832 and subsequently by Wilks Tn 1865. A part of the cases described by them
would, by modern standards, be classified as "genuine Hodgkin's dissass",
another part as cases of non-Hodgkin's [ymphomas.

Later on the existence of malignant lymphomatous disease differing from
fvmphatic leukemia and Hodgkin's disease was described especially by Virchow
(1858, 1863) thereby introducing the clinical entity 'iymphesarcoma’

(B ltroth, 18711,

The distinction between Hodgkin's disease and the other malignant

lymphomas was more precisely drawn by the work of Rundrat (1893),
Dreschfeld (1893), Paltauf (1896}, and especially by Sternberg and Reed,
who called attention to the characteristic giant cell of Hodgkin's disease

(1898 and 1902).

Beside The typical lymphosarcoma There was aiso recognized a type
consisting of cells cytologically more resembling reticular or reficulum
cells; this type was finally named reticulum cell sarcoma by Roulet (1330,
1¢32) atter having been given a great variety of names {(Oberling, 1928;

Ghon and Roman, 1916, Goormagchtigh, 1926).

A period followed in which a confusing chaos of names (Willis, 13948)

emerged, because many pathologists proposed a new classification. However,

each classification only remained useful In the hands of its originator.



After the recognition of the giant follicular lymphoma 2s a separate
entity by Brill (1925} and Symmers (1827), there emecrged in 1966 from the
"happy marriage" (Gatl, 1958) between cyToiogic views of Gall and Maliory
(19423, and the concept of nodular versus diffuse lymphoma of Rappaport,
et al. (1856) & final classification by Rappapeort (1966). This widely used
classification is used In The present study. Affer the classification of
Rappaport only a few rare separate Types of lymphoma have been described
{Rosai and Dorfman, 1969 and 1972; leading article Lancet 1973, frizerra,
et al., 1974; lLukes and Tindle, 1875; Schultz and Yunis, 1975; Rappaport

and Moran, 1975).

. RAPPAPORT'S CLASSIFICATICON (1986).

This classification is based on two sets of criteria:
1. the proliferation patters in the iymph node.

7. the cytologica!l type and its dearee of differentiation.

. Proliferaticn patterns.

I+ Is presumed that each cytological fType - with the exception of the
undifferentiated type - may present Itself in a diffuse or a follicular form.
Instead of the fterm follicular the somewhat confusing eguivalent noduiar is
used too. The follicular malignant lymphoma Ts distinguished from the
'reactive' [ymph node according to criteria lald down by Rappaport, et al.
(19561, Usually the follicular type progresses to the corresponding diffuse
form in the course of the disease (Hurst and Meyer, 1961; Dorfman, 1964);
and also the cytologically mixed types have a tendency To bescome more

histiocytic.



2.2. Cyiolegic type and degree of differentiation.

Rappaport distinguishes between lymphocytic and histiocytic l[ymphomas,
each with varying degrees of differentiation - alsoc a mixed type consisting
of both cell types exists:

Well differentiated lymphocytic !lymphoma.

This type consists of rather small, mature, uniformly appearing
lymphocytes, which are hardly distinguishable from normal lymphocytes. One
should be careful to distinguish this lymphoma from its systemic morphological
counter-part: chronic |ymphocytic leukemia. Some of these tumors produce
monoclonal Tmmuncgiobulins (Kim, et al., 1973},

Poorly differentiated lymphocytic lymphoma (FP.D. Ly Ly).

The Iymphocytes in this tumor show varying degrees of nuclear atypia,
immaturity and high mitotic activity. |t is felt (Berard and Dorfman, 1974}
that the classification poorly differentiated is too broad, and that in this
categery finer subdivisions should be made. in chiidren the lymphocytes often
resemble fthose of acute Ilymphoblastic leukemiz, but In adubts this is seen less
often. Adults most!y display: 1) more differentiation in cell size, 2) small
cleaved cells {(follicular cenfre cells according to the Lukes terminciogy,
1974}, 3) "leukosarcoma cells" in the bone marrew and/or peripheral blcod (see
Schnitzer, et al., 1970). In children the follicular pattern is extremely
rare in contrast to adults: however progression to leukemia occurs more
often (Sullivan, 1962).

I+ should be kept in mind that the distinction between well differen-
tiated and poorly differentiated lymphomas is In essence an artificial one,
and serves for convenience on!y. Some investigators are testing the value of
further morphologic subdivision, especially In the poorly differentiated
class (Van Unnik, 1973). Also differentiation in the degree of nodularity

probably has practical use {Patchefsky, et al., 1974},



HistiocyTic lymphoma (H Ly).

This consists of neoplastic histiocytes in various stages of maturation
and differentiation, sometimes with phagocytosis and/eor "fibroblastic!
differentiation. The spectrum may range from the poorly differentiated forms,
to the well differentiated type. The poorly differentiated forms are
characterisad by:

a) more or less round nuclel
b) rather prominent @csinophific nucieocii
c) scanty cytoplasm,

The well differentiated fType shows one or mere of the following features:
a) deeply indenfed or oval nuclei
£} abundant, and often ecsinophilic cytopiasm, with phagocyfosis
c) increased reticulin formaticon,

Undifferentiated fymphoma (U LyJ.

This is formed of pleomerohic cells without any appreciablie histiocytic
or |lymphocytic differentiation: large nuclei containing a dellcate chromatin
structure and one single distinct nucleclus, and varying amount of cyteopiasma.
The cells may ssem cohesive. Sometimes the fterm "stem-cel|" has been used
for these cells, but This term implies a non-existing potential (Maximow and
Bloom, 1942).

Mixed (lymphocytic histiocytic) lymphomas (M Ly).

This group includes mixed forms of Iymphocytic and hisTiocytlic !ymphomas,

they are mosThy foilicular,

. CLASSIFICATION USED IN THIS STUDY.

Based on Rappaport's classification some minor modifications (Van Unnik,
1973) were made by J.A.M. van Unnik who reviewed all material of the patients

under discussion.



al

b

c)

a)

e)

The tymphocytic tTypes are not subdivided in well differentiated and
poorly differentiated, but - according to cell-size into small, intermediate,
large, and polymorphoceltular Iymphocytic. The small lymphocytic type which
corresponds wiTh Rappaport's wel| differentiated lymphocytic [ymphosarcoma is
called lymphocytosarcoma (L.C.S5.) and the remaining types together are
called tymphoblastosarcoma (L.B.S.).

The mixed lymphocytic = histiocytic type is considered as |lymphacytic
(as done by Dorfman, 1874),

The others are divided into histiocytosarcoma (H.C.5.), 1.e. Rappaport’s
histiocytic lymphomas, and histicblastosarcoma (H.B.S5.), an expression from
Mathé, et al. (19701,

The follicular mixed group was considered apart because of its special
inferest. This classification is only used when lymphocyTes and histiocytes
are equally represented.

The division into diffuse and follicular is in accordance with Rappaport's
method. Partial follicular is considered as follicular, A problem has arisen
due to the retrospective nature of the present study. In scme cases it was
impossible to obtain adequately stained slides for determining The presence
of folliculer structures or To obtain the original biopsy material. Because
special reticulin stains were not always available only H.E. stained slides
were used for defermination of +he structure. The problems arising thereby
are discussed {aTer.

In the actual data extraciion more detailed subdivisions were made -
which have not been used Tn this study, but remain available for later
studies. The computer has rearranged these subdivisions into the present
classification. For comparison Reppaport's classification is shown in

Table 3.1.



As the histological classification is made cn the first diagnostic

slide, twe histological aspects have not been studied. These ars:

g) the simifarity of multiole bicopsies done a1 the same Time,

b} the similarity between subssquent biopsies during the course of the

disease. They have not been studied, because multiple biopsTes have been

done in a

| imi+aed number of oatients.

Rappaport, 1966

Present study: v.Unnik,

1973

Well differentiated lymphocytic
Poorly differentiated lymphocytic
Histiocytic

Undifferentiated

Diffuse

Nodular/Follicular

LCS = Lymphoeytosarcoma
LBS = Lymphoblastcsarcoma
HCS = Histiocytosarcoma
HBS = Histioblastosarcoma
Diffuse

Follicular

Follicular mixed

Diffuse mixed

Fellicularmixed

—= Corresponding lymphocytic type

Table 3.1.

The classification used in the present study compared with

Rappaport's classification.

4, RECENT DEVELOPMENTS

IN LYMPHOMA CLASSIFICATIONS.

Ultrastructural studies of +the respsctive morphoclicgical presentations

and functions of the |ymphocyte and histioccyte and their place in the normal

fymph node, and data obfalned from immuncliogical and functional studies,

kave resulted 1n considerable further developments (Hansen and Good, 1974).

12




The morma! lymph node.

A brief review of the structure and function of the normal lymph node
is necessary in order fo understand subsequent classification of tumors
originating from |ymph nodes which are "in fact all - more or less

caricaturally - derived from their parent cells" (Diebold, 1970).

. The normal lymph node.

The tymph node starts with an afferent Iymph vessel, which enters at the
subcapsular sinus. From there on the lymph may pass *through the maze of
interfolticular sinuses to the marrow sinus, or Through the lymph folliclies.
The interfollicular Tissue consists of a network of "marrow-macrophages',
which show much pinocyTosis and phagocyfosis (Ned. Yer. voor de Immunclegie,
1971), Surrounding the iymph fellicles is the parafollicular zone consisting
of small tymphocytes. The follicles do not exist in germ-free animals
(Humphrey and Frank, 1967; Akazaki, 1973), but are formed by the antligenic
stimulus of the ncrmal environment.

The following ftypes of cells have - as yet — been distinguished Tn the
fymph follicles:

Desmoscme-bearing reticulum cells forming together a reticular structure
by means of desmosomes (Lennert, 1964; lennert, et al., 1966). They form the
majority of the follicle, in which they arrive and fuse together from their
diffuse spread throughout the lymph node, after the first expeosure o
infection. These dendritic macrophages {(White, 1963) frap the antigen, not by
real phagocytosis, but by surface binding facilitated by opsonins (Nossal,
1967; MNossal, et al., 1968). !t is supposed that the Iymphocytes, which paks
from the parafollicuiar zone along these antigen-laden dendritic reticulum
celis, pick up a message to fTransform (Nossal, et al., 1968; Lukes and

Collins, 1971) into large biast like cells.



b Noermal phagocytically active macrophages (settlers from the phagocytic
system) which may contain phagocytosed nuclear remnants.

o] Follicular cenfre cells or germinal centre cells, whose exact origin Is
not yet completely clear. |+ is thought that they are transformed B-lymphocytes,
which got instructions on their way To the germinal centre from the dendritic
"reticulum cellis'. Once they are friggered by some antigenic stimulus, they
undergo transformation In the fellicular centre tTo large blast |ike celis of
the same |ight-microscopic appearance as stimulated lymphocytes.

The different types of |ymphocytes and reticulum cells have an Tmportant

function In the immune resoponse.

.2. The lympohocytes.
They are divided up into B-lymphocytes and T-|ymphocytes with different

origin and function, atthough in close codperation (Keuning, 1972).

al The Tmmuncgleobulin carrying B-lymphocytes may be transformed info large
blast Ilke cells in the germinal centre, which are called germinoblasts by
Lennert, 1964. They are morphologically Tdentical to the cells observed in
irritated lymph nodes, which are called non cleaved cells by Lukes and
Coltins (1971). Lukes and Coltins (1974) distinguish between five separate
morphological steps during this fransformation: small lymphocyte, small
cleaved cel!, large cleaved cell, small non cieaved cell, and finally iarge
non cleaved cel!. They all transform in the parafollicular areas of the
iymph nodes (Van Buchem, 1962; leading article Lancet, 1974] into plasmacellis.
During their transformation they are already sroducing antibodies (Gowens
and Knight, 1964; Oort and Turk, 1965). In vitro This transformation is
especially stimulated by pokewsed (Roltt, et al., 1969).

bl The T -lymphocytes, which form rosettes with sheep erythrocytes, are

located in the deep cortical areas.
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4.

al

b)

They are respensible for the cellular Tmmunity; they sometimes help the
B cells in starting immunoglobulin synthesis (Mulder, 1972); they also
respond to PHA stimulation. Some lymphocytes never show the characteristics

of B~ or T-lymphocytes; They are called nuli celis.

. The reticulum cefll.

There has always been scme uneasiness about the Term reticulum cell
sarcoma; some people thought fThat it was being misused as a "wastebasket" for
poorly differentiated malignant necplasms of lymph nodes (Butler, 1970);
others thought that [+ encompassed different types of cells: "true” histio-
cytes, and lymphocytes, which resemble histiocytes because of special
Influences (see 4.2). Instead of Ashoff's {1924) unitarian concept and Tts
later versions (Cline, 1973} a different concept of the "reticulum cell™ has
arisen (Van Furth, 1970). Now this cell is divided Tnto fwo groups. The
first consists of the mononuclear phagocytes, including the monocytes and
their offspring which have settled in the tissues: histiocytes, Kupffer cells
and macrophages. The other group consists of cells belonging to the
connective Tissue, e.g. fibroblasts. The dendritic reticulum celis of the

germinal centre have not yet found a place in any category (Diebold, 19707,

Recent trends in malignant lymphoma classification.

As all tumor fTypes - more or less caricaturically - resemble their
parent cell, new classificatlions based on The newer concepts of cellular
origln have besn attempted.

It is now clear that the former reticuium cell sarcoma (or histiccyTic
lymphomas) confained the following cell tvypes:

LymphocyTes in fransformation, whether B-, T~ or nulli-cells.

Desmoscme-bearing dendriftic reticulum cells.



Poorly differentiated fibroblasts (M"structured eiements').

A remnant of poorly differentiated other tumor types with !ymph node
metastases.

This concept stems from studies by Stein, et al. (1972}, Levine and
Dorfman (1974), Dorfman (1974), and Mennemeyer, et al. (1974), who show on
the basis of enzymocytochemical, uftrastructural, and immunological studies
t+hat many reticulum cell sarcomas do not originate from reticulum celis
at all. Follicular fymphomas are thought to originate from B-lymphocytes on
the basis of Tmmunologlic cell markers (Shevach, et al., 1872; Jaffe, et zl.,
1974; Hensen and Good, 1974} and the presence of dendritic reticulum cells
{Llevine and Dorfman, 1974). The large and small follicular centre celi
produce the follicular lymphoma (they are calied germinoblast and germinocyte
by Lennert, 1964). The occurrence of the frue reticulum celi sarcoma, which
consists of dendritic reticulum cells, and the occurrence of true lymphocytic
follicular lymphoma are rare (leading article Lancet 1974). However not all
authors agree on the assumption that ali follicuiar i{ymphomas are of B-cell
origin {Peter, et al., 1974},

It may similarly be presumed thaT a regrouping of the diffuse [ymphomas
will Take place In The near future when the exact orlgin of the mailgnant
lymphocytic cel! has been more firmly established (Seiigman, 1974;
Gajl-Peczaiska, et al., 1873; Michimayr, et al., 1974; Piessens, =1 al.,
1973). Attemots in This direction have been made by Dorfman (1974; 2 papers),
Farrer-Brown (1973), Gérard Marchant, et al. (1974); however they were based
only partialiy on these new data. Another attempt was made by Lukes and
Ceflins, who consider the various subtypes of the fransforming B-lymphocytes
in the follicular cenftre as the origin of fellicular Pymphomas. About the

diffuse lymphomas and the T-celil lymphomas they have no definite opinion.



At present Rappaport’s classification Is the only useful clinical guids

(Bradfield, 1974).

. PATHOGEMESIS.

The exact pathogeneTic mechanism Ts still unknown. Probabty a |ymphoma
celi Ts triggered Tnto matignant degensration by a multitude of influencing
factors - although the sxact place and importance of each of them is stil
being debated.

The most importent factors are probably Tnfecticus agents and genetic
factors afthough both may seem to be geographic factors (Freeman, et al.,
1872: Banfi, et al., 1%68), the latTer because of the fact That The same
susceptitle genes are common in the whole pooulaticon of that area. The
genetic factor may be exprassed in a special Tissue antigen composition.
or impaired immune response of autoimmune disease (Cummings, 1971)., I+ may be
possible fThat an infectiocus sgent, for Tnstance a virus (Omochowski, 1970;
Gerber, et al., 1972) 'nduces some change in the lymphocytes, probably with
the heip of other unknown factors (Ramboud and Matuchansky, 1972), in a
suscepTible individuzl who doss not have the proper immunclogical defence -
whether the fault be congsnital or acquired (Penn and Starzl, 1$72). Lukes and
Coliing (1974) suppose, that in the cass of the B-cell lymphomas, a block
or derspression somewheres during the ftransition from small l|ymphocyte to

large ren cleaved follicular centre cells exists.
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HISTOLOCY .,

Presenting complaint.

The first single spontanecus complaint, which after proper evaluation
could be ascrited to the lymphoma is listed in Table 4.1. A few remarks abouT
*his Table are “he following:

a. zbdominal complainis: these ancempass 2 very wide spectrum such 2s
abdaominal massesz, a chance In Lowe! habiTs, gastric problems, stc.

b, ear-aose-throsT problems: hoarseness, swallowing difficulties, deafness,
efc,

c. respiratory symptams: dyspnea, hemoptes, efc.

d, it should be noted that complaints about constitutTional symptoms Ta +his
table are only Thosse whichware spontaneously told; later (Table 4.3) the
results of explicit questioning in This regard are given.

The chief presenting complaints are painless lymphadenopathy, E.N.T.
problems, and abdominal complaints, These are followsd at a distance by skin
abnormalities and no complaints, The fast of which means that the dissase
was discoversd accidentally.

These results were compared with those of Rappaport, et 2|, (18567,
Rosenberg, et al. (1951), Molander and Pack (1263) and ibbott, et al. (1966).
Rappaport’s cases, which also contain 18 nodular sclerosing forms of Hodgkin's
disgase, are all foliicular; he has conly noted the chief complaint instead of
the first complaint. In Ibbett's cases, which are all lymphooytic, all first
gymptoms have been noted. The fact that scme patients have more than cne
first symotom explains the totai of more than one hundred per cent. The
comparison is given in Table 4.2, which shows their data in a similar way as

has been done Tn this study.



Presenting complaint Percentage| Tot 4 0
of
Total

None 8.3 26 10 16
Lymph node enlargement 35.7 112 63 ko

Painless 32.8 103 58 ig

Painfull 2.9 9 5 I
Abdominal complaints 13.7 ! 23 20
Fatigue~malaise 2.5 3 5 3
Fever G. 6 2 1 1
Skeletal pain 1.9 & I 2
Weight-loss o.u.cC- G G o G
E.n.t.~problems 2t.6 68 30 38
V.cava.syndrome 3,3 1 o] 1
Respiratory symptoms 2.5 8 7 1
Skin-lesdions 6.7 21 11 10
Salivary glands 0,2 1 G 1
Urogenital complaints 1.9 6 ) 2
Muscle weakness 0.3 1 0 1
Unknown 3.5 11 & 5
Total 100 % 31h 166 148

Table 4.1. : A survey of *he prasenting complaints.




Author Rappaport I.B. Bast Rosenberg Melander Present
1666 19656 1661 1963 study
Total
number 247 107 1269 567 31k
Nene 4 6 3
Tnknown 10 21 I I o
Lymph node- L
enlargement 57 52 64 46 36
Painless 55 56 33
Painiull 2 8 3
Abdominal
complaints G 8 21 20 th
Fatigue
malaise 10 15 14 3
Tever L 5 5 173 1
Skeletal pain 3 2
Weight-
Loss o.u.0. 8 9 15 0
E.N,T,
i problems 2z
i
Vena cova
syndrome 1
Respirato-
ry symptoms 8 3 11 9 3
Skin-lesions 2 3 7
1
E
1 2
j Muazcle
: weakness 4 1
L

Table 4.2,

Presenting complaints Tn the literature, expressed as percentages.
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Notwithstanding the sampling differences, here too the enlarged |ymph nodes
are the most frequenT complaint, followed by abdominal distress. Only the
£.N.T. problems show & definitely higher frequency In this study. This may be
caused by }he faczt That others have not filed these under the heading first
complaint but included them in the first focaiization, or by the fact that
the codperation with the E.N.T. surgeons in the Rotterdam ares ts very
intenslve. In other studies the invoivement of Waldeyer’s ring is a relatively
freguent occurrence Toc; £.9. Rosenberg, et al. (1961) 7,4 %, lones, et al,
(18733 2 % (follicular *vype) and 11 § {(diffuse type), Lattuda and Milani
(1873 11 4. The relatively low frequsncy of complalints about constitutional
sympioms is orobably caused by the fact that only the very first complaint

has been noted and & closer guestioning about systemic sympioms was made |ater.

. Constituticnal symptoms.

ComsTiTutional or systemic symptoms (fever, sweats, weighT loss) cccur
in 25 % of ail cases: Tabie 4.3. The total number of patlients In This table
is Z67 instead of 314, because many patients could not remember exactly,
even atter pertinent questiening. This Ts in accordance with the [iterature
which states percentages ranging from 14 % (Lattuds and Milani, 1973) to 25 §
{Rosenberg, et a1., 1961; Molander and Pack, 1963). Probably the real value
of the occurrence of systemic symptoms lies in Its prognestic significance

{lonss, 1974}, This will be discussad in chapter 8: "Factors influencing

Prognosis™,

Primary locatizaticn, nodal vs. extranodal.

The primary localization is most often found in the lymph nodes, as can

be seen in Table 4.4,



symptoms 4 o tot ; % tot |
neg. 105 96 201 75
BOS. 41 25 56 23
tobal 146 121 267 100 |

Tabie 4.3, : Freguency of constitutional symptoms.

T

g- gg ¥ Lok — %
Nodal 66 653 131 bz,s 85% at least
Nodal and extrancdal 7h ¥ 131 42,5 Jncdal compoenent
Extranodal 25 18 Ly 13 13% extranodal

only

Leukemic transform, 2 L & 2
Totad 165 1kl 306 100
Table 4.4, : Frequency of primary localizations.

This can be expected Tn a lymphomatous disease; howsver The percentage of
primary orgsn localizations s quite high in contrast to Hodgkin's disease
{Kaplan, 1972). The axtrancdal cccurrerce of 13 % overall| is in agreement wi*

+he data of Lattuda and Milani (1973): 10 % of 3556 cases, Banfi, et al. (1988

11 % of 300 cases, Rosaenberg, Jismend snd Jaslowitz (19681): about 15 i of l1z¢
cases, =nd 12 & of 405 cases (Jones, et al., 19737, |t is howsver somewhat
less than described by Molender, et al. (1963): 31 % of 367 cases, and

considerabiy |ess than the figures given by Peters, et al. (1968), which vary
from 40 % of 631 cases {!ymphosarcoma} to &1 % of 270 cases (reticulum cel

sarcomal .



Primary localization will bs discussed later with regard fto pathology

and other factors.

Primary localization, defalted,

A survey is given in Fig. 4.5 {ali data in fthis subdivision are derived
from Appendix D). Comparison with data from the |iterature enforced these
different pressntaticons, because many authors used different points of view
when discussing The same problem. in Table 4.8 the data are compared with
those of studiss by Rosenberg, et al. (1861}, Peters, et al. (1963}, Banfi,
et al. (1972) and Lattuda and Milani {1973). it should be noted beforehand,
that comparing thsse figures with Those of eartier studies can be mislsading
tecause of the differences in diagnostic refinements available to The
respecTive authors - e.g. the rise in bone-marrow positivity 1s a function
of sampling technique and number of punctures (Jones, et al., 1872). Never-—
theless, when comparing these data with caution, scme similarities do appear.
The adenopathies figure very strongly with cervica! |ymph nodes occurring most
freguentiy; the freguencies of the other lymph nodes are still In doubt, but

significantiy less., They are closaly followed by primary focalizaticns in the
skin, gastro~intestinal tract, respirateory tract and bong-marrow - all others
seem to be Infrequent.

The freguencies of nodal and extrancdal initial sites in their respecTive

category are compared with The literature in Table 4.7. This table Includes

authars, whc are not present in Table 4.6., because not al! have data on all

jog
T

reaman

[(3

,oat al. (1972) pressnt dats on extrancdal localizations
only. Regarding the |ymoh nodes there seems To be a good agreement on The
reiative frequency, except for the frequencies of positive spleens and

abdominal lymph nodes in Banfi's series.
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feft neck L i
right nack I i
waldeyer ——
left oxilla O
left groin m
right axilio 1
right groin 1
mediastinum 3
skin
spleen
Hiver

ebdominal {ymphnodes
upper airways

bone marrow
stomach-duadenum
lungparenchyma
urogenital organs
skuil

pleure| exsudate
endocrine organs

small intestine

C——1
I
B

g

|

salivary glands

Fig. 4.5, : freguency of primary localizations.
Note : the shaded boxes represent organ localizations, the others

nodal localizations.
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Author Rosen- Pe- Lattu- | Pre-

berg ters da sent
Date 1961 1963 19753 study
Total nr. 1269 901 356 214
1E Neck 1h by
- 287 2z
RI Neck J ik Lkl
LE fAxdilla 1 3 b 23
e .
BRI Axilla . 5 21
;
LE Groin K i & 22
P>z o1 {
RI Groin i j i i 20
| Waldever 7 T I 25
Mediastinum 9 2 i 17
Spleen ? 3 1 15
Abhdominal lyno ? 6 15 12
U.R. T, ? ? ? 8
Esophagus ? } ? G
i
Stomach 2 ? £
16
Sm. Intestine 1 ? 2
Colom o) ? O
Liver 0 a 3 13
Skin 5 6 5 16
Skeleton L L L 4
Lung marench, ] 1 2 &
[ Pleural exsud O ? 1 &
UL G. 3 3 L 3
% Eone-Marrow ? 7 3 &
H
2 Selivary glands ? bl 2 1
H
]
Endceocrine glands ¢ 1 O 2
Table 4.6. : freguency of primary lecalizations in the !iterature and this
study,



Author

5] w

el Lal — o B~
=N =) k]
- - - - =

= @ o &
80 ) o @ and
= = =S N
I o - — b
2 E il el 5
=
o [ Gt L 1
a — =) o) [
o o IS a 1
e~ = =} ==} 8 date

1269 567 102 53 314 |Tetal number of patients

38 24 37 3 37 Cervical
9 16 21 20 18 Axillary
3 4 5 7 7 Mediastinum
i2 11 18 17 17 Inguinal
nd nd 2 2 6 Spleen
nd 77 B4 5 Abdominal

nd = no data

Table 4-7%: Distribution of initial
lymphadenecpathy in percentages

Note: In volvement of Waldeyers ring is 10% in the
present study, it is not mentioned seperctely in
the o¢ther studies.

~ - %‘ Author
0 o~ o~ =4
0 o o s
o - - o
- = T +a and
w o] ] g
o = o 2
@ il +1 0o
42 © » v
& £ ki & date
418 1hé7 183 31l Total numbsr of patients
? 24 nd 7 Stomach
35 8 nd 3 Intestine
) g né  © Golon
1 ng 12 18 Liver
12 8 16 21 Skin
9 5 13 5 Skeleton
2 i 7 B Lung
nd nd & Pleural exsudate
3 nd nd 11 Respiratory tract
nd  nd 4 & Urogenital organs
nd nd 11 it Bone marrow
h 5 & 2 Salivary glands
2 it 1 2 Endocrine glands
nd 16 nd s} Other

2
Table L4-77: Distribution of initial extranodal

presentations in percents
nd = no data



Fig. 4.8,
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Frequency of sincle presenting sites.



in the extranodal presentaticons thers is |11+1se doubt about the predominance
of the skin, The gastro-intestinal tract (most freguently the stomach),
respiratory fract and bone-marrow. Finally, in order not to be confusad by
The many primary sites present at the same time in one patient, cne may wish
to look at The real primary sites {as far as can be ascertained clinically)
by considering the primary sites in stage | only (Fig. 4.8). There is very
i1ttle comparison pessible with other studies. Only fThe study of Scheer
(19563} is comparablie in this respect., Other studies, who consider this, have
used the Rye staging classificaTion, which has a different interpretation of
stags |. As shown Tn Table 4.2 the frequencies of nodal presantations are
similar; about extranodal presentaticns nothing meaningful can be said

becausg both saries are too small.

. CLINICAL STAGE,

The clinica! stages of The pstients according to The Ann Arbor scheme
{(Carbone, et =zl., 1871; Rosenberg, et al., 1971) are given in Table 4.10.
It should be rnoted that Tn this material some saftients were not staged as
sophisticated as they would have been nowadays. |In the earlier years not aill
diagnostic methods, which are considered necessary today, e.g. [ymphangio-
graphy and faparotomy {(Moran, 1973; Jones, et al., 1974; Ferguson, 1973]) were
used. This will probably have resuited in some understaging {(Veronasi, 1574},
as these fTwo procecdures are especial ly useful for diagnosing involvement of the
soleen, para-acrtic and mesenteric lymoh nodes. A comparisor with data from
Lattuda and Milanl (1874), and Jones, et al. (1974} does not render essential
differences except fcir a dip in stage Il in fThe present series. This is a
consistent feature of the Rotterdam material, becasuse almost the same freguency
of stage Il was afso seen in an earlier study (Van der Werf-Messing, 1968}

an other patients from the same Institute.



Source

Scheer 1963

Present study

Total number
of patients

130

70

Neck LE
Neck RT
Axiila LE
Axilia RI
Groin LE
Groin RI
Waldever
Mediastinum
Spleen
U.Resp.Tract
Stomach

skin

Skeleton
Pleural exsud.
Lung parench,.
Urogential organs
Salivary glands

Endocrine gliands

}31
}10

11

———
~1

15
1

-

—-a = W

11
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- AN
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Table 4.9. : Frequency of sincle primary sites, in percentages.

Author

IIT Iv

total number
of patients

Jones, 1974
Lattuda, 1974
Patchefsky, 197k

Present study

10 25

27 37
L3

23 36

25 Lo
25 11
62

10 29

Lo3
556
293
311

Tabie 4.10. : Frequency of clinical stage, in percentages.
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3.2,

. HISTOLOGY.

. Cell type.

The distribution is given in Table 4.17. Both sexes are egually
represented in the fotal series of 314 patients except for a male predominance

in H.C.S.

Structure.

Table 4.12. in this table the total number is 221, because for this
study only H.E. stains were used, on which it is not always possible to give
an opinion about structure. Ali cases where the structure was doubtfu! were
omitted here. This may have caused some underrepresentation of the folllcular
type, because a concurrent prospective series in the Netherlands, in which
all sections were seen with reticulin stains, gives a slightly higher
percentage 34 % (Van Unnik, 1973) Tnstead of 25 %.

In the present series diffuse Iymphoma affects males considerably more
otten than females. There are 3.6 times as many men in the diffuse than in
the follicular group (96 vs. 26) but only 2.3 times as much diffuse women
(62 vs. 30). This difference is in agresement with The findings of others
(Gall and Mallory, 1942; Jones, et al,, 1973)., The reason for this is still
2 matter of speculation. In the foilicular type The sexes are equally
distributed (Dorfman, 19564).

When these results are compared to those of Veronesi, et al. {1974) and
the augmented series of Jones (1974) there does not seem to be much agreement:
in the present series the Iymphoblastic variety is rather frequent and In

Verongsi's serles the hlistiocytic type predominates: Table 4.13,



Numbera Percentages
c?ﬂ ?_ tot & 2 totk
LCS i Lz 86 54 47 100
1BS 61 61 122 50 50 100
HCS 39 22 61 64 36 100
HBS 18 20 38 L7 53 160
M L 3 7 57 Ly 100
Tot 166 148 314 53 L7 100
Table 4.11. : Distribution of cell types.
sgﬂgg Diffuse Folliculaxr Both
N I ol 0 Bl I o 2 Bl L P
LCS 21| 4o | 13 B |32 6017 15| 53 |100]| 30§ 23
LBS 851 83 | 4o |36 |17 ]| 17 6§ 11]102 (100} 551 L7
Hecs 38| 93 {22116 3 7 1 21 41 |100) 23] 18
HBS 2t | 84 | 12 9 L1116 2 21 25 [100| 14 119
Totalllé5] 75196 | 69 [ 56| 25| 26 | 30| 22111001122 | 99
Table 4.12. : Cell type and structurse.
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Structure Diffuse Follicular
Author
s b = =
~ o o~
o 3 o 3
=t — 2 = — -+
™~ 4] I~ 4]
o -
— 4] - — 1] +
@ o @ ]
0 =] ] n =] ol
D < ] Lo)] Q o
Celi a H H u) ] @
=] @ |9 o [ o
type S A SR
Lcs 7 10 1 6 14
LBS 20 7 138 37 16 8
HCS 28 54 17 719 1
HBS 4 o0 10 y 0 2
Total 55 77 75 ks 33 253
Table 4.13., : Cell Type and sfructure as percantages of the Total

number of patients in different studies.
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This also occurs in another series from the same institufe (Lattuda and
Milanl, 1974} in which the histlocytic type amounts o 56 %. |t should be
noted that in this caomparison the mixed cell type has been included in
the L.B.S. class (poorly differentiated |ymphocytic fymphomal, which is

common practice nowadays.

. Presence of macrophages.

Tabte 4.14, The presence of large pale reticulum cells contalining
predominantly nuclear debris Is thought o be 2 prognostic index. These cells
first studied by Diamandopouios and Smith (1964) who identified them in 10 %
of reticulum cell sarcomas using Rappaport's classification. However, They
felt that the distinction between histiocytic and undifferentiated was
often so subjective that [t should be omitfed. Their findings are comparable
to the 8.3 % In The present series when H.B.S. and H.C.S5. are combined

together. The large-cel| variety and the diffuse structure most often

contain macrophages. Multiple regression anaiysis will show that thelr prasence

has & distinct prognostic influence (see chapter VI,

. Concurrent neoplasia.

[t has otten been stated (Gunz and Angus, 1965; Hyman, 1963) that
patients with lymphooroliferative disorders have more chance to develop
other malignancias, but htere are at least as many authors (Moertel, 1957;
Watson, 1953; Berg, 1967; Warren and Ehrenreich, 1944) who deny this
incregsed incidence.

Most patients have, once thelr lymphopreliferative disorder has been

discovered, an excellent follow-up, which favours early detection.



Table 4.14.

Table 4,15,

Negative Positive
Cell-type nr % nr %
LCS 7h 90 9 10
LBS 102 g4 19 16
HCS 58 97 2 3
HBS 31 82 7 18
Total 265 88 37 12
Structure
Diffuse 139 85 25 15
Follicular 60 Gy 2 3
Total 199 88 27 12
: Presence of macrophages.
Second Percentage
of total
15 number
£ e
" +
1)
LGS n o= 86 L 1 5/86 = 6
1.BS n = 122 2 5 /122 = 6
HCS n = 671 0 1 1/61 = 1
HBS n = 28 0 0 0/28 = 0
M n= 7|1 2 3/7 =40
Total n = 31k 7 9 16/31h = 5

: Occurrence of @ second tumor.
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When this Tnfluence Ts eliminated by comparing them with a aroup having

a similar intensive follow-up {(Moertel, 1957; Berg, 1967) the incidence of
cancer is about the same as in the general population, excent for malignancies
of the skin. The frequency of the latter, most offen in the form of basal cell
carcinoma, 15 about tenfoid higher than normal. IT is not celar whether this
is due To the same carcinogen, or to the loss of Immunclogic function

(Hyman, 1969), or to fthe effect of potentially carcincgenic freatment.

In the present series, in which the patiants have a |ifelong fol low-up,
five per cent deveioped another malignancy after the diagnosis of malignant
non-Hodgkin's iymohoma: Table 4.15. In view of the intensive and long
follow-up This does not seem to be an important rise in frequency. It is
not clear whether any value must be attached to the fact that most new
malignancies arise in The Iymphocytic types; an explanation could be that
the patients with the more mallignant histiocytic ftypes did not live long

enough to develop other malignancies.

BONE-MARROW INVASION,

Fifty elght per cent of the patients with Tnitial stage IV had a
bong-marrow evaluation by aspiration. Tumar infiltration was seen in 36 per
cent. In the diffuse |ymphoma fthere is a higher frequency of bone-marrow
invasion than in the follicutar Type: 67 vs. ZZ per cent: Table 4.16. |1 was
felt that further subdivision of sach cel! type in its structural variants
would produce unrealistic percentages because of the very small number in
each category.

From Jones, et al. (1972, 1974} and Dick, et al. (1974} we know That
the chance of finding of marrow invasion by a marrow aspiration is only half
of that when more aggressive technigues such as Westerman needle bone biopsy

or open surgical biopsy are used: 8 per cent vs. 16-18 per cent.



Table 4.15.

Table 4.17.

positive | negative total
N % N % N %
1.CS 10 67 5 33 15 100
LBS 3 th 18 86 21 100
HCS 3 33 6 67 9 100
HBS 0 0 3 100 3 100
FM 2 67 1 33 3 100
Tot 18 36 35 64 51 100
Foll 6 22 21 78 17 100
Diff 8 67 4 33 12 100
Tot 14 16 25 &4 39 100
1 Bone-marrow invasion in stTage IV,
Age M F Tot
0 - 10 3 4 7
10 - 20 6 2 &
20 - 30 5 L 13
30 - b0 12 7 15
40 - 50 21 21 ha
50 -~ 60 33 25 58
60 - 70 39 35 7h
70 - 80 31 34 65
30 - 90 10 14 24
90 -100 2 2 L
Total 166 148 314

: Age at presentation.
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The percentage of positive bone-marrcws in asplirations from all stages
is 8; this consists of 18 stage Y patients with bone-marrow infiltration
and & with teukemic development.

The overat| yield of 8 per cent positive resuits is derived from only
38 per cent of the total number of patients. About the distribution of the
positives over the pathology types no firm opinion is possible because the

tofal figures are Too smail.

. AGE AND SEX.

Table 4.17. In contrast with moste authors (Rosenberg, et al., 1961;
Lattuda, et al., 1974; lee, et al., 1973; Molander and Pack, 1973; Hansen,
1969; Molander, 1965; Jones, 1973} who state a male/female-ratio ranging
from 1.5-2 ftc 1, the sexes are about equally distributed in the present
series, 53 per cent are men, and 47 per cent are women. [+ s Tempting to
see the equal distribution ot the sexes in The present study as specific
for Northern Eurcpe. However, a smaller study carried out at the same iime
at the Dutch Cancer Institute in Amsterdam (Hart, 1973) gives a percentage
of 60 per cent men out of @ total of 126 patients. The age distribution of
the age at presentation Is In close agreement with the literature. There Is
a predifection for the later decades in both sexes. The average age for

women is slightly aigher than for men (55.2 vears vs. 51.6 years).
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APPENDIX D,

A review of ihe most important orimary localizaticns cress-tabuiated

agalnst stage, patholeogy, structure and sex.

Notes on Appendix D.

The column totals may excesd 314 because many patients had multiplsa

oresenting primary sites.

Z. The colurn fotals may be less than 314 {e.g. in "structure") bacause on
some patients there are no data available about the aspect under
discussion.

3. There are 24 posiTive bone-marrows of which 18 are stage |V; the other

6 are of course stage |V toco, but are subclassiflied in the group

[ymohoma with leukemic develooment.
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FURTHER CLINICAL INTERRELATIQONS.

STAGE, CELL TYPE AND STRUCTURE.

The retation betwesn cell Type and structure has already been discussed
(see Tabie 4.3). It remains to be seen whether any histology subclass has
a Tendency to skip stages. This would suggest a rapld, probabiy haematogenic,
dissemination, in contrast with the orderly soread along The lymphatic path-
ways (Goffinet, et al., 1973) tThat has clearly been established in Hodgkin's
[ymphoma (Kaplan, 1272}, Most authors subdivide the patheologic material in
twe parallei series according to structure. Although the value of the
structural division cannot be denied, Tn this study both possibilities are
considered as the ends of a structurzl spectrum and the aspect of structure

is ftreated separately.

The reiation between ceill type and clinical stage is shown In Fig. 5.1
(see aiso Appendix E). |1 is hard fo find comparable groups in The [iferature
because in most serles The Rye staging classification or pre-Rappaport
histological classification has been used. In the series of Jones, et al.
{1973} - see Table 5.2 ~ stvage IV is more fregquent Than stage 1|, This is
especial [y true for the histiocytic Type. Although the studies of lLattuda,
et al., and Patchefsky, et al. (1974) are recent, tThey cannot be used for
comparison because the stages are grouped together. in the present study stege
It is also underrepresented as compared with the other stages. This may be
explained as a fTendency for guick generalization from localized to disseminated
forms. However, comparisons should be made with care because in small numbers
a large percentage shift can be caused by a few patients. Therefore it seems
best fo conclude only that there is a frend, of sariy non-lymphatic, probably

hematogenous spread.
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Fig. 5.1. : Cell type and clinical stage.
Source Jones 1974 Present Study
Stage I IL IIT 1V I 1 ITT IV
Cell type
LCS 25 12 19 44 21 28 17 35
LBS 12 21 306 37 22 4o 9 20
HCS 11 32 19 38 2 33 7 36
HBS 60 40 10 O 24 57 3 16

Fig. 5.2. : Ceil type and clinica! stage in the !literature.
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Fig. 3.3. : Structure and clinical stage.
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Fig. 5.4. : Cell type and structure per stage.
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Table 5.3 shows the fregquency of diffuse and follicutar structures in
gach stags {(se¢ also Appendix F). |1 seems that the distribution betwesn
diffuse and follicular in the different stages is of the same order except

for stage |11, which however consists of a smal! group of patients.

2

The rather equal distribution of the diffuse and nodular Types over all

tages makes the factor structure unimportant whern the distribution of

53]

histolegy {cefl Type and structure fogether) over the stagss is considerec:

Summarizing we can state That in the present series:
The oercentage of diffusely structured Iymphomas In each cytologic type is
the same in all stages. This may indicate that the aggressiveness of the
diffuse fType 75 the same as that of the fallicular type because otherwise
one of the Two would predominate in the higher stages.
The falticular fype is infreguent and occurs from 10 to Z0 per cent, excedt
for the L.C.S.-variant where 1T i35 present Tn 60 per cent.
Trere is a Tendency towards early dissemination compzred with the spread in
Hodgkin's disease because there the frequency of stage ||| and |V together

is tower (Kaplan, 1972).

. AGE, CELL TYPE, STRUCTURE ANC STAGE.

The distribution of fthe cell Typss over the age groups 1s shown Tn
Fig. 5.5 (see also Appendix G).

i+ is apparent fthat the |ymphocytic Types are evenly spread over The
different age groups, whereas the histiccytic types seem to be rare below
the age of twenty. All cytological tyoes have about the same average age

at the time of diagnosis: 55 vears.
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Follicular structures are evenly disftributed over The different age
garoups, as shown in Fig. 5.6. The percentsges range around 25 (see also
Appendix HJ.

Data from the literature (Rosenbery, et al., 1961; lLee, et al., 1973;
Molander and Pack, 1963; Hansen, 1969; Gali and Mallory, 1942; Lattuda, 1974;
Fatchefsky, et al., 1974) agree with the resuilts of the present study; They
shew the same freguency curve, which is similar to the age distribution of
most malignancies (Ackerman and del Regato, 1970), but different from the
bimodal age distribution curve Tn Hodgkin's dissase (McMahon, 1957). This
ditference suggests a pathogenesis which 1s different from That of Hodgkin's

diseass.

Fig. 5.7 demonstrates that within sach stage the age distribution is
similar except for stage (i1, which shows an unexpscted peak in the years
from fifty to seventy and a relative deficit after that. As it does not
seem |ikely tThat a certain stage can be detected earlier at a certain age,
the stage/age distribution should follow the age distribution. The reason
why stage ||} shows a different distribution is probably the fact that in
this relatively small group a few patients have caused disproportional
percentage shifts.

The average age for all stages varies from 51 to 56 years.

PRIMARY LOCALIZATION, CELL TYPE, STAGE.

The clinfcal stage at first presentation gives some Tnformation about
the primary localization. StTudy of the frequency of exfrancdal primary
localization in each cyftological category gives additional data. |t shows if

a cell type has a Tendency To start extrancdatlly.
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Fig. .7. : Clinical stage and age.
Cell total nodal extra hoth "leuke-
type number nodal mic!"
1cs 85 40 12 L3 5
1B3 120 L3 15 Lo 2
HOS &1 33 15 52 Q
HBS 37 62 1 27 0
Table 5.8. Frequency of primary site within each cyfological group

in percentages.
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[t may be argusd that +he same conclusions can be derived from the
construction: “cell type vs. structure vs. stage vs. primary locallization"
as was done by Jones, et ai. (1973), However the fotal number of patients in
The present study does not aliow such a four-dimensional division because the
grouns become too small for realistic inferpretaticn.

Table .8 shows the freguency of nodal and extrancdal primery sites for
each cell tyoe. iT appears That there is no preference for an extrezrods|
start in any cof the cytoliogical types. The frequency of about 13 per cent

extrancdal primary sites is in agreement with the data of Jones, et al. (1874,

. CONSTITUTIONAL SYMPTOMS, STAGE AND CELL TYPE.

The frequency of constifuticnal symptoms rises sharply with the clinical
stage, as is shown in Fig. 3.9.A. There is no significant difference between
the nercentage with B symptoms in the different cytological classes: Fig.3.9.8.
Therefore it may be concluded that within each cytological class the patients
with constitutionzl sympfoms are concentrated in the higher stages: Fig.5.9.C.
Oniy a few remarks are made in the literature about the frequency of systemic
symotoms in different stages of cytolegical groups (Hansen, 1969; Jones, 1974)
but nething definite Ts known. The Tmportance of consTitutional symptoms |ies
in their preognostic sTanificance. Some people (Jones, et al., 1373} regard
them as unimportant subsidiaries of the ciinical stsge; others (Bloomfieid,
et al., 1974; Patchefsky, et al., 1974) think that Tthey have independent
prognostic signiflcance., |n The present study (see chapter: Factors influencing
prognosis) The presence of constitutional sympToms also emerges as an

independent orognestic factor.
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Fig. 5.9. : Constitutional sympfoms, stage and cell typs.
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TREATMENT OF MON-HODGKIN'S LYMPHOMAS.

INTRODUCTION,

The modern treatment schemes for Hodgkin's diseass cannct be applied fo
the non-Hodgkin's |ymphomas (McElwain, 1974). The latter [ymphomas show a
tess oredictable spread, they are usvally more disseminated, and they tend
- especially in the lymphocytic variants - to involve bone-marrow earlier.
Some of the localized lymphomas are curable with adequate irradiation, others
however have certainty, but as yet undetectably, spread more widely, and need
more extensive freatment, e.c. chemothserapy after irradiation {Peckham, 1974).
Scmzhow a certain natural aggressiveress of cach tumor-type has alsc to be
Taken into account in The ftreatment (Kim and Dorfman, 1974), AT present many
different opinions are presanted about the freztment of non-Hodgkin's
lymohomas, However, most studies are of |ittfe value because they do nat give
informaticn about histoclogy criteria according To Rappaport, exact radiation
schemes, or the Ann Arbor staging. Morsover the totsl number in each subgrous,
wnen modern classification is used, is often so smali tThat survival curves
become statistically Tnsignificant (Jones, Kaplan, et al., 1272}, Therefore

pessible prognostically favoursble groups can remain unnoticed.

SURVEY OF TREATYENT METHODS.

The theraoy concept at The RoTferdam Radiotherapy Instifute is to treat
locoregione| dissase with radtotherapy, and surgery when neeced.
Disseminated disease is treated with chemotheranpy sometimes together with
radiotherapy and/or surgery. The role of surgery as & single Treatment is
insignificant. Locoregional disease may be translated as clinical stage ! and

I'l, whether A or B. Disseminated, means stage |Y or leukemic degeneration.



The treatment of stage !l has peen variable, someTimes in a case with
limited stage |1l disease only radiatherapy has been given wiThout subsequent

chemotherapy. A survey of freatment Ts given Tn Table 6.1.

lrradiation type ortho mago mepro no total
T 2 3 1 2 3 o2 03 T2 3 T2 3

First attack chemo + o 5 5 114 5 1 2 3 o 11 n 2 32 34
n=314 chemo - 2 62 64 22 W0 132 2 32 34 13 % 22 3% 13 252
total 2 67 69 23 124 147 13 20 37 13 20 332 41 245 286

Second attack  chemo + o 3 3 o] 8 8 0 2 2z 0 24 24 o 37 37
n= 184 chemo « 0 3% 35 1 8 52 o 10 10 5 25 30 6 128 134

total 0 38 38 T 66 &7 0 12 12 5 49 54 6 165 171

Third aftack chemo + o 2 2 0 5 5 0 0 0 0 20 20 o 27 27

n =99 chemo - o 21 2 0 25 25 0 i 1 1 17 18 1 64 65
total o 13 23 0 3 30 0 i 1 1 37 38 o 91 92
Note also surgical treatment

1=
2 = no surgery
3 = total

Table 6.1, : A survey of treatment. The number of patients receiving a
certain form of radiotherapy (ortho = orthovoltage,
mega = megaveltage, mepro = megavo!tage with Yprophylactic"
extended fields) is given for each attack; concurrent chemo-

therapy and/or surgery are also indicated.

- Radictherapy.

Crthoveltage was most often used n the earlier years. The cosage was
about 3000 roentgen in 3 to 4 weeks. Later high energy irradiation or mega-
&0
voltage was applied, supplied by a Co =-source or a |linear accelerator. The

dosage was 4000 rads administered in 20 fractions during 4 weeks - ar

equivalents.

- by -
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The megaveltage irradiation, with the same dosage, was sometimes siectTively
applied to the surrounding area or adjacent lymph ncde stations too.
Megavoltage irradiation with anc without elective "prophylactic! irradiation
ars abbreviated as mega respectively mepro in the illustrations. The exact
irradiation data have partly been published afsewhere (Van der Werf-Messing,

1968}, the other data will be pubiished Tn 1975 by the £.0.R.T.C.

Surgery.

Surgery varied considerably in scope from a simple tumor excision cr a
diagnostic expleration, to extensive oalllaTive laparotcomies. Surgery was
used in 133 % of all cases, in 3% 4 i+ was the only form of freatment. In
the remaining 10 % it was palliative,

. Chemctherapy.

All patlents were treated in tvhe Time before the more powerful {(cyclical)
chemotherapeutic combinations came intoc use in The R.R.T.Il. Treatment consisted
most often of single segquential chemotherapy sometimes concurrent with
corticostercids Tnm high dosage. As can be ssen from Table 6.2 alkylating
agents, corticosterocids, procarbazine, and vinca alkaleoids were most frequently
used.

RESULTS OF TREATMENT.

. Overall results are depicted in Fig. 6.3, The number of patients in each

gqroup is given in Table 6.1.



Table 6.2.

Fig. 6.3.

% n=314
100

90

80 -

70 4

60

50 +

40

30 o

20

10

At

Atkylating agents

Nitrogen mustard 21

Chlorambuct | 6

Cyclophosphamide 24

Triethylean melamine Vi
Yinca atkaloids

Vincristin 3

Vinblastin 1
Methotrexate 1
Corticosteroids 28
Bleomycin R 4
G-Mercaptonuring Z
Daunomycin 1
Procarbazine 5
Urethane 1
Total number EE

Summary of chemotherapy.

Condition at end of study:

1 =

[T A S VY |

Results of ftreatment.

T by complications
t by tumor

+ by other cause

t by unknown cause
complete remission

partial remission



The results must be Tnterpreted with some caution, because in the patients,
who ware entered into the study late, the follow-up may have been foc short.
This mighT make the survival figures cniy slightly worse, because The minimal
foltow-up is 22 years and most patients in whom The disease was fafal died
within three years. With a therapeutic approach of predominantiy regional
megavoltage irradiation, and single agenT chemotherapy as practised at that
Time et the R.R.T.I., 66 % of the patients (Fig. 6.3) die with non-Hodgkin's
lymphoma. The three and five year survival percentages (Fig., 6.4) are about
37 and 25 % respectively. Comparable and almost similar data are given by

Rosenberg, et al. (1862) in thelr very extensive study,

80 -

20 -

M
m MF
T 1 ! '
2 3 4 5

years of survival

Fig. 6.4, : Three and five year survival of males (M) and females (F),
expressed as percentages of their numbers at the beginning of

the study.



The survival deta are comparable with those of Molander and Pack (19631,
who had aimest the same therapeutic concept. It is aopparent from this

study, *that non~Modakin's lymphoma has a high mortatity rate.

. The result of each specific treaftment type.

The percentages of complete remission, partial remission, and
therapeutic faiiures for all single treatment forms (orthovoltage,
megavo|tege, megavoltage with extended "prophylactic” field, chemotherapy,

and surgery).

percent
0 -
80 - = complete remission
',f = partial remission
= failure of thera
70 ] \ By
i = first freatment
40 - f \ \ = gecond freatment
/ i VA = third treatment
50 \ /’ ] \f"\
L
-/ / i
/ i
i [
3 —_
0 i ; \
204 ol i )
ortho \ mepro chem,
{0 \'\‘ 'l
~, J'
T T T T T T T T ] T T
123 1 24(3 123 1 2(3)
Fig. 6.5, : Effect of each single treatment per relapse.
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3.2.3.

. Radictherapy.

There appears & Trend (see Fig.8.5) of improving results {(higher
freguency of compiste remission) as the irradiaticn gets more aggressive
{voltage, extensicn of irvolved fields), However, iT should ke borne in
rmind that the change from orthovoltage to megavoltzge irradiation
coincided with improved diagnostic tools. Therefors understaging in the
arthovoltage time s a distinct pessibility ~ with the consequaence of
uncertreztment. The better result of prophylactic extended figld irradiaticn
is in some contrast with the findings of Jones, et ai. (1973) anc zlsc
with resuits of the latest E.0.R.T.C. +rial {lanuvary 1975,

It becomes obvious that The effecTiveness of irradiaticn decreases
in the treatment of relapses because orevious radiotherapy may limit
irradiation fields and/or dosage. Therefore the Tnitial treatment should be
of maxirmal curing potency because a second attempt at cure (here sxpressed

25 The nercentage of comclete remissions at each retapse) 7s much less

effective.
surgery.

This is rarely (see table €.1) used as a single treatment, Tn fact
only for the excision of very smail local lesicns. As a purely local treat-

ment T nas a high succes rate (83 % compiete remissions, see Fig.6.57.
Therefore orimary surgery may Incidentally be performed for the treatment
of some small stage | lymphomas. At present it would probabiy be foliowed

by irradiation

Chemotherapy.
The results of sequential single agent chemoTherapy are poor, because

complete remission Is only obfained in 18 per cent (sse Table 6.5).

_ 54 _



Witk the same agents used in zbout the same frequency, Jones, Rosenberg,

et al., {1 i Monfardini, et al. (1273) obtained comparably iow rates

of 17 and 20 per cernt. Thase results are worse than those obtained with
intermittent or centinucus multiple chemotherapy by Hocgstraten, eT af.
{1973y, lLuge, et al. (1971}, Bagley, et al. (1972), and STein, et al.
(1974): they achieve about sixty per cent compiete remissicas. |t 1=z clear

That single agent chemotherapy will be of very minor importance in fhe

Therapy can also be evatusted against survival, as has been done by
many sutnors {lee, ef at., 1973; Monfardini, et al., 19731, when they
discuss particular forms of ftreatment. These data are usuaily of little
valus becazuse they have been derived from nonrandomized studies or because
they compare different and incemparable forms of treztment {e.g. high
voiltage irradietion, which Ts only used in the favorable lower stages, with

multiple chemotherapy, which is used in disseminated disesse). However, In

Fig. 6.6 all singfe (first) treatments are evaluated against survivai.

RESPONSE DIFFERENCE PER CELL TYPE.

As shown in Fig. 6.7, it was possible to achieve over 50 % complete
remissions at the first treatment, with the larger cell tyvpes marking the
upper |imit; the failure rate was about the same for all. The nigh rate
of cure in fellicular mixed |ymphoma once more proves that This Type of
fymphorma is an oufsider.

These data may give the Impression that the cell type does not

significantly Tnfluence the curabil|ity of a non-Hodgkin's |ymphoma.
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& orthovolfage
A megdvﬂ“‘cge
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Note : The solid [ine indicates when the tofal number of patients is

above ten (left hand side) or below five (right hand side).

Fig. 6.6. : Survival and single treatment.
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60 ~—— = complete remission
7 —— = incomplete remission
—— = failure of therapy
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Fig. 6.7, : Effect of treatment in each attack.
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Howsver, the complementary factor of disease~fres time aiter freatmznt,
i.e. duration of remissicn, must be Taken into account zlso, becazuse it

gives another indication of +the curability {ses below).

DUSATION CF COMELZTh REMISSION,

ions.

fong first compiete remission predicts a long second compiete remission,
pecause the duration of the firsT remission is an indication of the
ive benignity. The reslation betwsen the dursTion of the seccnd
complete remissicon and the curation of the first is given in
There is no clear relation between The remission durations in The present

zmz |1 zeriss. Thers are no datz in the |ifterature shout a relzticon between

: i
[ oell type 208 LBS  HCS  HBES FM
n total {=100%) B& 122 81 a8 7

% dm remissiom

after: 1 month 330 T2 10 11 14
2 months 13 5 7 3 Th
i o] 4]

~3 O o\ Wl

[ RS P o
"

SooN N W

Teble 6.8. : Duration of first compleTe remission, related to cell fype.
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Structure Diffuse Follicular
N total {=100%) 165 63
% in remission
afters 1 month 12 27
2 months 5 13
3 2 &
L 2 3
5 i 2
6 1 O
6]
tabie 6.9. : Duration of first complete remission, related To structura
Duration of first
remission in months: <1 1 2
Tetal number {=100%) 128 26 11
Percentage in second
remission after 1 month kg 58 5l
2 months Lo 58 4s
3 28 Lo 36
L 21 35 36
3 13 35 18
6 8 27 18
7 8 1 o
8 6 15
g 5 12
10 3 12
11 2 o]
12 O
Tanle €.10. : Relation petween duration of first and second complete remissicn
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LOCAL RECURRENCE.

The recurrence rate in regions, which had received adeguate irradiation,
is shown for each cytological and structural type in Table 6.11. The
histiccytic variants do much worse In overalt frequency and in reappearance
time, as shown in Table &.12. This can be an indication That they are more
aggressive or that they require a higher irradiation dese than The |ymphe-
cytic variants. Difference in structure is not an important factor,
althouoh the recurrences appear earlier in the diffuse type than in +he
follicular type. When the data of Fuks and Kaplan (1973), who have rougly
the same irradiation ohilosephy, are compared with the results of the
present study, i+ appears that the rscurrence rates ars about The same,
whather lcoked at par cell fype, or per structure variant (see Table 6.133
They also note, as does RHansen (196%9), @ quick recurrence. the very quick
recurrence of the histiccytic varients occurs in their series foo.

In general it can be said that lecal recurrence appears more often
and earlier in the nistiocytic variants. There is no difference in the final
total betwsen diffuse and follicular structures, but in the diffuse type

recurrencze is faster.

Trecurrence noile 1
LCS 25 % 75 % < gl
LBS 19 % 81 % 120
HCS 27 4% 73 % = 60
HBS 34 % 66 % < 38
M o % 100 4% - 7
n tot = 79 236 309
diffuse 22 9% 78 % =162
follicular 19 % 21 4  £3
n tot = 48 177 225

Table 6.11. : Freguency of local recurrence in relation o cell Type and
structure.
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Tyoe and struecture.

Author Fules Present
Histology 1973 study
LCs 35 % 25 4%
LBS 21 % 19 9
Hes 27 4% 27 %
HBS 28 4 36 %
Diffuse 26 % 22 %
Fellicular 21 % 19 %

Table &6.13.

Frequency of local recurrance,

60

Appearance cell type structur
time in mcocunths L.CS |LBS [HCS [(HBS dlffusaifol icular
<1 5241 83% | 94n | 924 83% 50%
1 Bid . 87% | 94b] 924 394 7 54
2 B6h | 97H | SE| 9% o2% Bl
3 1005 (100 kbl 9% 9 7% ol
i el o 7
4 100 | g2 160
USYLEL g
3 1005
total number 21 243 16 ke 36 12
:
Table &.72. Aooearance time of local recurrence, in relstion to
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SIDE EFFECTS QF TREATMENT, INFECTIONS.

. SIDE EFFECTS.

latrogenic complications are a very impartant aspect of the ftreatment
of malignancy. At present with the Tncreasing availability of more potent
therapy the incidence of latrogenic side effects rises correpondingly
(Meyler and Peck, 1872; Moser, 1368). [n The case of the przsent cytostatics
the therepsutical range is small and thersfore each beneficial effect has
o be paid for with many slde effects (Zwaveling, et al., 1973). The same
applies to irradiation therapy (Kaplan, 1972; Sykes, et al., 1974; Vogel
and Luride, 1968; Bull, et al., 1969).

in the case of radictherapy the most prominent side effects are
ulceravion of skin and mucous membranes, bone-marrow depression,
oneumenitis, and myelopathy. The main chemotherapsutic agents used in this
study were 1) the alkylating agents nitrogen mustard, cyclophasphamide
and chlorambucil, 2) corticosteroids, 3) procarbazine, and 4) vinca
aikalolids (see table 6.2). Their most frequent side effects are hone-marrcw
depression, neurctoxicity, haemorrhaglic cystitis, diarrhoea and nausea.
Tha frequency of side effects occurring Tn this series is given in Tabie 7.7.

All therapeutic side effects cccurring in individual patients during
the treatment are included, sc that side effects canrnot be pinpointed to s
particufar *regatment at zny precise moment, but only an averall picture
can be obtainad. Cne rather specizl side effect cccurred, The source of
wirich ceuid be ascertained: the only case of lungfibrosis was in a patient
who received bleomycin R , and This as we now know is guite a common
complication of This ftype of drug (Qidhoff and SchraffordT Koops, 197Z;
Dragoni, et al., 1371). Three other paTients on blsomycin i did not develoon

lungfibrosis.



Fourty per cent of patients receiving corticosieroids developed
complications, ranging from mild Cushings™ syndrom to fatal gastric
bleeding. Haemorrhagic cysTitis which is falrly specific for cyclcphosphamide
occurred in 33 % of those using it. Neurotoxicity, expressing itself as
varaesthesias, pareses, or paralytic ileus occurred solely in patients
on vinca—ajkalcoids; in fact all patients using vinca-alkaiglids in the
present series develcoped this complication at least once. Bone-marrow
depression may occur as a consequence of cytostatics, and/or irradiation
(large field with much bone-marrow in 11, bone-marrow previousl|y
compromised by therapy), s$0 no special offender may be singled ouf.

In the present study a significant decreass of the leucccytes and
thrombocytes, fo below values of 1.000 and 30.000 respectively, was

considered to be an indicaticon of bone-marrow denression.

DEATH CUE TO COMPLICATIONS OF THERAPY.

In twelve oatients treatment clearly shortened The |ife span of the
vatient. These twelve patients form 4 & of the fotsl number. This frequency
once more shows the small therapsutic range left for The clinician treating

lymphomas.

. INFECTIONS.
The Iymohoma is a ideal candidate for infections for many reasons
(Klastersky, 1974):
- abnormal bedy flora: more resistant and virulent types of bacteria and
viruses acquired from the hospitai, or altered through seiective growth

under former antibiotic treatment (Feingolid, 1970).



Side effect

% of total
number of patients

Lung fibrosis
Pneumonitis

}

0,3

Skin ulceration
Mucositis

Bone marrow
Depressicon

23

Corticosteroid
Side effect

355

Haemorrhagic
Cystitis

Neuritis
Ileus

Total % of
side effects

Table 7.1.

% of positive infeciion of total number,
information about that type of infection exciéts

Side effects of treatment.

Infection tvpe % of total®
Bacterial 22
Eerpes 7 3
Other wviral o
Opportunistic 3
Total % 22

Table 7.2.

# Total, in which 2 search was made

for this type of infection.

Types of Tnfections.
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- compromised infiammatory response: bone-marrow depression,
corticosteroids (Levine, et al., 18721, impaired neytrephi ! function
{(Rosner, et al., 1970; Lehrer and Cline, 1971}, inhibition of macrephage
function (Cohen, et al., 1974).

- decressed immunoresponse: bone-marrow depression or the R.E.S.-disesase
itself (Levine, et al., 1972).

- "broken' anatomic barriers which are no longer infection-resistant:
invesive diagnostic techniques, catheters {(Kass and Scheiderman, 19573,
epithelial leslions by radiotherapy (Craig and Farberm, 1353), surgery.

In the present series Z2 % of the patients had severe infections;
they are presented Tn Table 7.2. Bacterial infections are most prominent,
only a mipor réle exists for hernes virus and the more exotic Infections

(fungi, protozoa, non-herpes virus). | may be expacted In the future

vhet infection and esoscially by the exotic pathogens will Tncreass

further, as supoortive measures improve, [ife expecTancy lengthens, and

Trestment becomes mere aggressive. Therefore sophisticated bacteriotegical

survelifance metheds and antibiotic treafment will be necessary o get

the maximum benefit from |ymphoma treatment, without tosing the patient

to fatzl infecticons.

S1SCUSSION.

Thare is littie systemic information about side effects in ths
literature, as only a few studies give a factual acccunt. The study of
Rosencerg, et al. (1961) oresents a very wide spectrum of side effects,
nossibly beczuse their series is largsr {1,269 patients) and tharefore
centaing unfrequent side effects such as radiation ostitis and liver
cirrhosis caused by cytostatic drugs. From their study toc however the
chief therapy-related problems emergs: bone-marrow depression, cortico-

steroid effaects, skin and mucosal ulcerations.
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A few fatal cutcomes are menticned. The Tncidence of side effects, in the
study of Rosenberg, et al., sesms to be lowar than in the prasent study;
but the survival rate 1s lower foc. The data of Luce, et al. (1971) using
combined chemotherapy {(cyclophasphamide, vincristine, orednisons) In
advanced |ymphoma show a very high percentage of undesirable side effects:
bons-marrow depression 88 % (ssvere 9 %, fatzl 1 %}, neurcpathy 48 %

{in i3 % requiring comnlete cessation of Therapy!), stercid effects 29 %,
severe infections 4 % and fatal toxicity in 4 patients out of a3 total of
262 patients. These authors state fthat in order to be succesful any
chemotherapeutic regime must have an "intrinsic" high percentage of
foxicity. The study of Stein, et al. (1374} based on cyciical courses with
cyclophesphamice, vincristine, procarbazine and predniscne describes toxic

effects Tn all (I) patients.
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FACTORS INFLUENC ING PROGNISES,

. INTRCDUCTION.

Survival is the fact of most inferest to both patient and physician.
By carefully altering certain treatment modalities, and studying their
effect on survival results the physician may ITmprove his treatment methcds,
The ideal for a survival study Ts a very large number of patients, all
entering the study simultansously., The study is concluded when all patients
have died. Then a real survival curve can be made, zfter subtracting those
patlents who did not die of the disease under studyv. In practice this
ideal cannot be attained.

In this type of study it is impossible to gather complete data on all
patients, because they enter the study at different times; there is
considerable variation in curation of follow-ud; The number of entries ser
year varies; and i1 is alsc possible That in somz patients the diseasz has
not run its full course at the conclusion of fthe study

For Tthis reason three of five-vear survival rates are often used;
sometimes they are even presented as "cure rate’. The term cure rate is
better avoided, kecause many patients die of the disezse later. A better
method To make the maximzal use (Cutier and Eberer, 1958) of all available

data is the emofoyment of actuarial life~Table metheds. The surviwval in

(]

[Tfe-table methods [s given as an estimate of the survival chance. T i
exoressed as survival psercentage per vyear, or as the percentage of the
total number of patients, who survive a specified number of vears after

the initial diagnosis or treatment.



2. STATISTICAL METHODS.

in this study the actuarial |ife-table method of Keplan and
Meiar (1258) was used to analyze The decrease in the number of patients
during The +ime of study. Kaplan's method considers the number of patients,
who enter an observaticn peried {in this study one whole ysar), and
compares this with the number of survivors at the end of that period.
The survival chance for & period Ts defined as the quotient of the
numper of surviving/entering patients in that particular period.
The chance of survival for a specified number of yesars Is the cumulative
product of all separate survival chances of the previous years. Any
patient, who leaves the study during a certain observation pericd for
reasons aot related to The dizease, s not entered in the computations
for +hat pariod. With this methed patients are studied as tong as Thelr
follow-up permits; when their follow-up ends, it is not automatically
assumed That they have died of the diszease, as Ts done in simple survivai
curves, The number of patients under consideration decreasss more
suickly, as The survival beconss longer. Tharefore the standard error in
the "last" survival years increases, and 1+ is hazardous To interpret
survival cercentages computed from groups which contain fess than five
o even ten patients. A1l survival tables in this chapter indicate
when the remaining numoer of patients becomss too low. The survivali
line is =solid as long as The ftotal number of patients exceeds fen;

it is broken when the number of patients liles between ten and five.
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SEPARATE SURVIVAL FACTORS.

. Introduction.

Much has been written about the influence on survival cof cell Tvype,
structure, stage, sex, constitutional symptoms, age, bone-marrow invasion,
extranodal start, presence of macrophages, and of courss the type of
treatment, Most authors have constructad for all these factors a
regression coBfficient against survival, T.e. a measure of prognostic
value, has been consiructsd, expressed as a three or five year survivai
rate or mere recently as an actuarial survival chance percentage.

Instead of using multiple regression analysis of survival facters i+

is also possible as done by Jones, et al. (19732) to compara The survival
characteristics of multi-dimensional categories, e.g. cell type x
structure x stage x pressnce of constitutional symptoms. A disadvantage

of this method is the Tntense fragmentation of the case material,

which may result in groups, which are fo smali for statistical evaluation.
Also these subgroups, which are compared in their survival rates, may
differ widely in other characteristics, and comparison of their survival
rates can produce errcneous resulfs. Categorisations of this kind wit] not
be made in this study but the influsnce of all factors together is
considered in a mulTiple regressicn analysis.

In this chapter +he prognestic value of the above factors will be
considered to select the mest Tmportant for a multiple regression

analysis in the next chapter.



3.2.

Clinica!l stage.

The Tnfluence of the clinical stage according to Ann Arbor on survival

is depicted in Fig. 8.1. It is evident that the prognosis worsens as +the

ctinical stage rises. This is in agreement with The results of Peckham

(1974), Jones, et al. (1974}, Lee, et al. (1973) and Fayos, et al.

survival
chance
13
160 _‘pe centage i

t =304
e = 70
a =113
c = 32
o = g9

note: afl lines solid
whenn 2 5

¥
2 4 & 8 10

years of survival

Fig. 8.1, : Clinical stage and survival.
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3.3. Cell type.

Fig. 8.2. The smalier lymphocytic type (L.C.5.) has the best prognosis,
the smaller histiccytic type (H.C.S5.) The worst. The larger variants of both
cell types (L.B.S., H.B.S5.]) show about The same survival. Similar conclusions
are reached by Rappaport {(1956) for follicular cases only, Jones, et al.

(19731, Monfardini, et al. (1873), and Patchefsky, et al. {1974).

survival
chance
percentage
100
o =L0S n= g
Q0 O = LBS n= ]22
1 o =HCS n= 6]
80 3 = HBS g} 38
. A = Fm n= 7
70 - note: all lines solid
when n 25
&0
50 —
40 -~
30 —
20 . -
\b \~o
10
T T — 1 T T

2 4 6 8 10

years of survival

Fig. 8.2. : Cel! type and survival.



3.4, Structure.

Fig. 8.3. The follicular type has a better prognosis than the diffuse
type. This observation has repeatedly been made since the original publication
by Rappapert, et al. (1356). Patchefsky, et al. (1974) even subdivide the
follicular type and note an improved survival rate as the degres of

nodularity Increases.

survival
chance
percentage
100 note: all lines solid
whenn 25
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70
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40
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] T T 1 1 T T T T T
123 45 6787910
years of survival
Fig. 8.3. @ Structure and survivai.



. The presence of macrophages.

Fig. 8.4. Because macrophages were seen 1n only 12 %, no finer
subdivisicon was made on the basls of the number of macrophages. There is a
negative correfation between presence of macrophages and survival, The sams
was found by Diamandopoulos and Smith {1964} and Van Unnik (1973}, The
reason for the presence of macrophages and Thelr funcTion is not clear.
According to Diamandopoulos they are reactive ceits, which reflect the
immaturity of the lymphoma cells. HMowever in the newer light of the newer
facets about different Types of histiocytic malignant iymphomas (Lancet,
1974), the entire problem may need reconsidaration.

survivael
chance

percentoge
100

90
@ no mocrophages n = 272
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60
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40
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2 4 & 8 10 12

years of survival
Fig. 8.4, : Macrophages and survival.
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3.6.

Bone-marrow invasion.

Fig. 8.5, There i3 no clear effect of bone-marrow invasion on
survival: initially fthe posiTives do better than the negatives, but do
worse in the ultimate survivai. Although there are some data about the
frequency and significance of bone-marrow involvement (Jones, et al.,
1972; Jones, et al., 1973), only Bloomfield, et al. (1974) give exact
information en 11s pregnostic influence. In their study the bone-marrow
invasion appears to be a separate negative prognostic factor in patients
with stage 1V. In the present study there does not seem o be much difference
in survival figures in stage 1V, whether The bone-marrow is positive or
not. However, the total numbers are too small +o justify a strong opinion,

they only permit an impression.

30
45 ~ survival

chance -

ercentage p n = 18 positive ali
40 DP a n =33 negative ST. IV
35 *=n<5
30
25
20~
15
10 -
5

Z 4 & g8 1¢
-years of survivel
Fig. 8.5. : Bone-marrow invasion and s.rvival.
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. Constitutional symptoms.

Fig. B.6. There is a strong negative correlation betwsen survival and the
presence of B-symptoms. (n Hodgkin's disease the unfavorable prognostic effect
of B-symptoms 1s well known {(Tubiana, et al., 1371; Kaplan, 1972}, but in the
case of the other malignant lymphomas some divergence of opinion exists,
Jones, et al. (1973) state That there is no significant influence but
Bloomfield, et al. (1974) and Patchefsky, et al. (1974) note a strong

carrelation independent of the clinical stage.

survival
chance
percentage

T T ¥
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Flg. 8.6. : Constitutional symptoms and survival,
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Because of Jones' remark that B-symptoms probably have a bad prognestic
influence because of their weli known association wiTh higher clinical stages,
The effect within each clinical stage was computed. !t appsared that within
sach stage the unfavorable (nfluence of B-symptoms was present. The same

applies within each cytological class-. These data are presented in Appendix J.

. Sex.

Fig. 8.7. The women appear to do slightly better. The same trend is seen
by Lee, et al. (1973), Rosenberg, et al. (1961}, Molander and Pack (1363),
Hansen (1969), and Patchefsky, et al, (1974); however, in many other studies

no difference has been noted.
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Fig. 8.7. : Sex and survival.



3.9.

Filg. 8.8, Thers 1s no important difference between the difterent age
groups, except for the seventh decade. Only the part of the curves on the
left-hand side of fthe asterisks should be considered. Perhaps the ssventh
decade-group shows s shorter survival because of the Tntrinsicaliy much
shortened |ife span of this age group as compared to the younger ones:
death by other reasons occurs significantly more often, This Is in close
agreement with the authors mentioned in section 3.7 of this chapter and
also with Jones, et al. (1973}, and Blocomfield {1974}, in fact nowhere in
the literature is +the suggestion offered, that age significantly affects

the survival, .
age in years

® =230-40,n=19
O =40-50,n = 42
100 ®  =50-60,n=>58
7 5 =60-70,n=74
| o =70-80,n =65
70 % n<5
804 survival

chance
70 percentage

years of survival

Fig. 8.8. : Age and survival,
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3.10. Extranodal or nodsl primary site.

Fig. 8.9. The primary site here is only nodal or extranodal
without regional |lvmph nodes. No difference emerges between nodal and

extranodal in their influgnce on survival.
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Fig. 8.9. : Nodal or extranodal primary site and survival.



PROGNOSTIC 1MPORTAMCE OF EACH SEPARATE FACTOR,

The prognostic importance of each separate factor, exprassed as the
simpie regression co¥fficient, can be cafculated by standard computer
programs (e.g. |,B.M,-$5P}. However +the dependent variablie, survival,
cannot be entersd as a chance percentage, buT has To be in real years or
menths. Therefors Kaplan's method cannct be applied +o these calculations.
I+ would  produce an unreallstic worsening of the survival data. Now every
patient, in whom The disease cannot yet have run its full course, will be
presumed to have died of The disease aT +the moment that the follow-up ends.
This phenomencn wiltl notably affect the survival data of those patients
having entered the study in the last few years. In the last two years 75
patients entered the study (last year 33). The minimai foliow-up to
closing date is two years and seven months (chapter 2). Another unfavorable
factor is death from other causes. This has not been eliminated beforehand,
because the major cause of death is the malignant lymphoma itself. For
comparison purposes however, ths computer program can be modified o
disregard those who died of other causes. This results in two survival
curves: total survival and & second survival curve, composed only of thoss,
who did nct die of other causes (Fig. 8.10). The correlation coefficients
are calculated on the baslis of survival data in months instead of vears,
This is done, because conversion from months fo vears, which is normally
done by dividing the number of vears by fwelve and disregarding the
fractions, will shorten the survival. The single correlations make 1+
possible to select the most significant prognostic factors for a multipie
regressicn analysis. They also show the relative importance of each

factor. These correlations are shown in descending order in Table 8.17.
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Fig. 8.10. : Total survival and tumor survival.
Prognostic single correlation
Factor coeffioient
Stage 0.134
Const.syvmptoms G.31
Cell-type .15
Structure o, 14
Age 0,11
Macrophages 0,11
Sex 0,09
Bone-marrow 0, 08
Nodal/extranodal 0,04
Table 8.11. : Prognostic importance of each separate factor.
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. MULTIPLE REGRESSION ANALYSIS OF PROGNOSTIC FACTORS.

. INTRODUCT | ON.

Although there are many reports on prognestic factors and the effect
of different methods of freatment on survival, tittie ig known about the
effect of all| these factors together. In fact It is only menticned Tn The
study of Bloomfield, et al. (1974}, When al! factors are considerad
simuitanecusly, it 1s possible that some factors will cancel out the effect
of ¢thers, which in single correfation analysis seemed to be mportant.

For Instance 1T may be possible that constitutional symptoms occur more
often in a certain cell fype, and Therefore the influence on survival of
this Tndependent variable will diminish the Tmportance of The cell type
and vice versa. The Importance of The Tyoe of treatment per se will
probably be small, This is caused by the fact, that the ftype of freatment
i3 chosen according to the progression of The disesase. However, The
progression Ts already expressed in the oTher prognostic indices.

As conventTional [ife-table analysis of ali progrostic factors
separately can give a distorted view because these factors are often inter-
dependent, it is usefui To perform a multi-variate analysis, which
considers the effsct of ail these srognostic factors fogsther (Snedecor and
Cochran, 1972). This can be achieved by multiple |inear regressicn methods
as used by standard computing orograms; .B.M.-S.5.P., was used In tThig
study. A probliem is created oy the facT fhat fthess programs do net
ditferentiate betwesn dezth caused by %he diseass arnd "considered to be
dezd" for lack of follow-up; Tthis will artificially depress The survival
rate.

Yultiple linear regression computer orograms will first compute all

single correlation coefficients, which in this study are the prognostic

factors.



Subsequently the most important one will be singled out, and The refative
prognostic effect of the second most important one wil! be calculated in
view of the known effect of The first, This continues untit all possible
factors have been reviewed. Factors, which are ftzken inte zccount later,
will add very |ittie prognostic Tnformation, because they are slready
relatively unimportant in single correlation analysis. This makes it
possible To give nearly as good a pregnostic Indication with the first
few prognostlc factors. Yarious combinations of risk factors have to be
tried in order to find the most useful prediction (Dunn and Clark, 1974).

This was done in accordance with the method of Danifel and VWood (1871).

"PROGNOSTIC! EFFECT OF THE TYPE OF TREATMENT.

Atthough The type of treatment is dependent on some other prognestic
Tactors, an attempt has been made to evaluate treatment as an independent
prognastic factor. For the effect of treatment a scale was constructed from
the data on The effect of the first single freatment. Some data on combined
treatments had To be approximated. The Total effect (Table 9.7} Is Therefore
somewhaT unsatisfactory, but may be the best possible one can achieve. The
single correlation coefficient, or the prognostic effect of the treatment
type 1s 0.07. This places the type of treatment nearly at the bottom of the

list of prognostic factors (see Table 8.11).

RESULTS OF MULTIPLE REGRESSION ANALYSIS.

Multipte regression analysis Tdentifies ciinical stage, constitutional

symptoms and cell fTyoe as +the most important prognostic factors: Table 9.Z.



100 Surgery !
21y Megavolitage + prophylactic Iieids
76 Megavolitage
55 Crthovoltage
LG Surgsry + mega + prophylaxis
LG Surgery + megavoltage
35 Surgery + orithoveltage
25 Chemotherapy
i5 Chemo + surgery
15 Chemc + irrad, any type
15 Chemo + irrad, anytype + surgery

g Noe treatment

# Note: These 13 cases treated by surgery alone
are very selected as they cousist of

gamall localized tumors.

Table 2.1, : "Prognostic effact" of treatment.
Prognostic Multiple regres-
Factor sion ceefficient
Stage 6.28
Constitutional symptoms 0.18
Cell type o.1k
Macrophages 0.09%
Nodal/Extranodal 0.08
Treatment 0.07
Age 0.05
Structure .05
Sex 0.02
Bone-marrow 0.02

Table §.2, : Multiple regression analysis of ali prognostic factors.



They alane produce 93 % of the possible prediction. Addition of Yprasence

of macrophages™ glves some improvement, as the total prediction force now
rises to 9% 9. Age, sex, sxtrancdal involvement, bone-marrcw Invasion and
structure do not Tnfluence prognosis significantly. These findings indicate
a downward shift in importance of structure and a rise of the presence of
macrephages, when compared fTo the single correlation ceosfficient results as
shown In the lasT chapter. Therefore the major part of the prognostic
message of fthe sTructure is probably contalned in the three most important
parameters. In the study of Bloomfield, et al. {1874) bone-marrow positivity
appears to be very important; this Is not so In the present study. The

total multiple correlation or the prediction value, which can be obfalned

by combining histclogy, ciinical symptoms and bone-marrow as, indicated by
Bloomfield, Is in this study 83 %, which is considerably lower fhan the

one In which bone-marrow is replaced by clinical stage: 93 4. This
discrepancy can have several reasons: different patient population,

too short follow-up in Bloomfield®s study, insufficient bone-marrow sampling
in the present study. The importance of macrophages has not been noted
before, probably because not much attention has been focused on this
phenomenon. Only Diamandepoulos and Smith (1964) have studied thelr effect

in depth; they considered their presence an unfavorable sign.
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FATTERNS OF SPREAD,

153

YETHODS OF SPREAD.

How non~Hodgkin'!s lymphomas spread has jong been considered as

unpradictable (Scheer, 1968; Han and Stutz, 1987; Banfi, et al., 12488),

and resulted in some therapeutic nihilism (Newall, et al., 1968).

However The finding of Rosenberg and Kapian (1966} that Hodgkin's diseasse is

potentially curable, since T+ begins as an uniceniric focus and disseminates

in an orderly progression via the lymphatic channels, has caused a review of
the mechanism of zpread in the other |lymphomas. Patterns of spread can be
studied n two ways:

a. the first methed maps atl initlally Involved sites and notes whether they
are contiguous. Contiguous [ymph node regions are listed in Table 10.1.
This method reguires a routine laparotomy, because quite a few
lympr nodes may be positive (Veronesi, et al., 1974}, which szemed
negative cn the basis of lvmphography or which are otherwise undetectable
(e.g. mesenteric nodes). Vercnesi's study (1974) shows contiguity of
lymphatic invelvement in 73 %. Moran (1973) who also uses staging
iaparotomy finds contiguous spread too (notably in fymphosarcomal. The
same conclusion is reached by Goffinet, et al. (1973;.

b. The second method starts with The fccalized involvement only (i.e, stace
ard nctes where the next manifestation of the disease cccurs. All recent
studies which start from a single point, show contiguous spread via the
lymphatic channels (Peters, et al., 1968; Al-Saleem, et al., 1970;
Rosenberg and Kaplen, 1968; Lipfon and Burton, 18971; Jones, st al., 1973]

in about 70 %; distant spresd occurs in 30 %.
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In the present series the pattern of spread of all unifocal primary
sites was studied. Table 10.2 summarizes the resuits. it appears That the

supradiaphragmatic lymph nodes (except the mediastinum) show contiguous

spread, which means either the next lymph node or an adjacent organ, in &4

(80 4 5. The diaphragm is passed in 36 %; 69 % (78 § *) of the spread

involives lymph nodes. No evealuation was dene on the very few stage |
infradiaphragmatic nodal presentations.

The localized organ invoivements {stage | without regional lymph
nodes) show a different behavior, Oniy 28 % (43 %) show regional spread;
50 % pass the diaphragm, 64 % of the spread is fe s lymph node. The
results of This study also show 2 very clear tendency towards contiguous
spread in the case of primary nodal involvement. The behavior of the
primary organ iocalizaticns is mere erratic and Therefore unpredictabie.

This last fact mav be & real function of primary organ invalvamants, or

tha bias which a few sbnormz| cases may intfroduce in such a small fotai
-
|

number of cases. Howswver

for irradiation therzpy, which includes the adJacent lymphatic region.

MECTASTINAL SKIPPING.

&lvhough a malignanT iymphoma spreads via The lymphatic channels fo
The next lymph node, one exception cccurs to be present: the skipping of
the medlastinun., |In fact (see below) The mediastinum of offen passed

silentiy when a stage | bscome

n

a stage |il. However, This I3 not a real
exception, because para-aortic lymph nodes are cornected directly to the

nodes of The left side of the neck (Raouvidgre, 1532).

¥ Note : The number n parentheses includes local recurrence.
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Thus spread from nzck fymph nodes to para-acrtic nodes may or may not
involve the mediastinum an¢ still be centiguous., This has an important
therapeutic consequence, If fthe mediastinum is skipped very often during
spread, 11 is not uwseful to include it in routine prophylfactic regionsl
irradiation and Thus not to impalr The hematopoietic activities of a
considerable part of fhe bone-marrow, but better fo remain watchful and
perform regular ftomogranhic controls of this "reglion at risk” (van der
Werf-Messing, '9&8). In the completely staged cases of Vercnes!, st al,
(1974) mediastinal skipoing occurred in 97 %. The stucy of Jjones, et at.
(1973) shows 72 %, that of Van der Werf-Messing (1962), shows 94 %, and fthat
of tan and Stutzmen (1267} shows 100 % mediastinai skiocping.

To stucy the frequency of This skipping phenomencn mediastinal
Turmor irvolvement as seen on X-ravs was Investigated In the following
{ontv nodal) cases:

first oresentation stage |11,

2. first relapse corresponding to stage |11, but at first presentation
stage | cr || without mediastinal involvement.

3. second reiapse corresoonding to stage 111, but &t first relapse
corrasoonding to sTage | or “1 without medizstinal invelvement,

The results are given in Teble 10.3. Mediastinal skipping occurs In 71 %.

The Iymphocytic types rave a nigher tendency to invelve the medizsTinum

Lt
ot

when passing to the otrer side of the diaphragm: % versus 16 § for the
histiccytic Types. “here is ro difference between diffuse and follicular
structured ftypes. This study Too shows a very Clear tendancy to madiastinal
skioping, especiatly in the histiocytic +yoss. Probably the percantace of
mediasting!| skipping would have peen even hicher, ¥ rmore drastic staging

procedurss had been used Tn esch case. Howsver, even these data urge

ar

restraint when considering mediastinal irradistion as a orophylactic

regional treatment.



Primary site

Cervical or -

supraclavicular -

Mediastinal -

Axillary -

Inguinal -

Para aocrtic -

Secondary invoelvement

Supraclavicular

TIpsil ateral axillary
- Mediastinal

-~ Contralate ral mneck,
cular

Cervical

- Supraclavicular
- Para aortic

- Axillary

Tpsilateral cervical,
- Mediastinal

Ipsilateral diliac,
- Pava aortic

Mediastinal
- Iliac
- Left cervigal

supraclavi

supraclavicular

femoral

Table 10.1. : Contiguous lymph nodes (after Molander and Lacayo, 19700,
Supradiaphrag-
matic nodes,ex Organs
cept medias- gan
Tinum
c PR ford #* of ) af #* gl
ontiguous 6l % 80 % 28 % 43 %
To any lymphnode 69 % * g % 64 %
Via diaphragm 56 % 50 %
Total number hi
FNote: The numbers preceded with an asterik include
local recurrence
Tabie 10.Z. Spread patterns from stzge |,
Mediastinal LCS HBs HCS HBS FM Tot Diff [Foll Tot
Skipped 11 i3 5 ] 2 31 12 T 23
Not-skipped 7 5 o 1 ¢] 13 L i 8
Total 1H 18 5 1 2 Ll 16 15 31
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LEUKEMIC DEVELGPMENT, SOME LOCALIZED ORGAN INYOLYEMENTS.

INTRODUCTION TO LEUKEMIC DEVELOPMENT.

The cccurrence of a fsukemic phase In lymphosarcors 135 well known
(Molander and Pack, 1983) and relatively freguant (Posaenberg, et al., 1981;
Ibbet and Whitelaw, 1966); in reficulum <¢2l] sarcoma this is rarer

(Loewenbaum, et al., 1971) and here the cytolegical Type of the circulating

cell is different (Schnitzer and Kass, 1973) from that of lymphocytic malignant
I'ymphoma .
The lymphesarcoma cel |l lsukemia (L.S.C.L.} has now gained acceotance

as a separate entity +o chronic lymphatic leukemia, and Ts probably a
dissemination intc the oeripherai blocd of malignant Iymphocytic |ymphcma
cells {Schwartz, st al., 1962). The differantiation is made on the basis

of the fotal number, and in particular the cyftoiogical aspects (Lick, =1 af.,
1974) of the circulating lymphocytes, as there is little significant
difference in clinical oresentetion (Zacharski and Linman, 1969}. The

invasion aof the bone-marrow is not decisive for the dizgnosis (Dick, et al.,
1974; Ryrolin, et al., 1974, The pathological peripheral |ymphooytes
consistentiy display atypical featurses which distinguish them from normal
lymphocytes: there is considerable cytologlica!l pieomorpnism, and often

nuclear clefting and foiding. Hyperchromatic nuclei, & farge cell-diameter,
tThe oresence of one and rarely two or more nucleoll are seen. lLasukemic
development is most often described in diffuse |ymphoms (Schnitzer and Kass,
1873; Stenfert Kroese, et al., 1973). The prognosis of those L.5.C.L. arisan
from follicular lymphomas apoears to be better than those arising from diffuss
lymphomas aithough the original lymohomas very offen convert tc a diffuse tyoe
finally (Schniftzer and Kass, 1973). However the survival from the cnset cof
leukemia s very short, varying from 9 menths in the diffuse lymphoma to 18

months Tn the fallicular {ymphoma.
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Leukamic development occurs more offen in children (Schey, et al., 1973}
than In adults.

Oc;urrence of leukemic development Tn reficulum cell sarcoma is rarer -
although Mathé, et al. (1970} disagrese at this point. The peripheral leukemic
cells may remain & more primitive hisftlocytic cell or cicsely resemble The
monocyte as seen in Schiiling's leukemia (Butler, 1970). Once the leukemic
phase has begun the prognosis is measured in a very few months (Zeffren
and Ultmann, 1960; Loswenbraun, et al., 1371; Schnitzer and Kess, 1973).

There zrzs also some case renorts {(Gunz, et al., 1973; Pal, et al., 1573) of

maligrant lymphoma with later {(Therapy induced?) myeioid leukemiz.

LEUKEMEA DEVELOPMENT IN THE PRESENT STUDY.

In the present study feukemic development was also present in a number

of ceses. To be considered as such, In tThe differential count of the
aripheral {May-Grinwald-Giemsa stained) blood film, at feast 25 % of the
cells had to be patholfogical. AT first presentation 2.5 § of The patients
were In The leukemic phase, at first relapse 4.2 %, and at the second relspse
2 %. The averall percentage is 5.5 - only ong of these cases being coexistent
with a reticutum cell sarcoma: Table 11.1. The structure of the original
lymphoma was diffuse in twelve out of fourteen cases of L.C.5.L., in which
the structure is known for certain; i.e. 89 £. The age distribution Is
given in Fig. 11.2. Leukemic development, when not present at the first
presentetion, always occurred within one year: the mean appearance time for
Those derived from diffuse iymphoma is 3.8 months, for the others it Is
4.8 months. This s ancther confirmation of the diffuse |ymphoma, Survival
after the diagnosis of the leukemic development (Table 11.3) is very short.
One very interesting case of leukemia and |ymphoma was present. This patient

had a diffuse histioblastosarcoma (Rappaport: "diffuse undifferentiated

matignant lymohoma") of the nasopharynx. |t was treated by orthovoitage.
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At start | First relapse | Second relapse | Total
Lymphatic lymphoma 7 7 2 16
Histioccytic lymphoma ryn o ¢] e
Total n 314 180 ok -
Table 11.1. : Leukemic development,

D at start

% at first relapse
number
| at second relopse

O = R WAk 00N 00O
A

} 2 4 9  age in decades
Fig. 11.2. : Age distribution of patients showing leukemic development.
Years : 0 1 2 3 4 5 &
At start n = 7 2 1 1 o]
15't Relapse n = 7*_ 1 1 1 1 o
2nd Relapse n = 2 0

#* One case, a histioblastosarcoma
discussed separately in the text

Table 11.3. : Survival since lteukemic development.
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At the time of presentation there was alsc a chronic lymphatic leukemia
(152.000 leukocytes with 98 % of small mature lymphocytes). The |eukemia had
only been treated eisewhere with splenic Irradiaticns. The patient lived for
123 years after the diagnosis, and died of myccardial infarction at the age
of 82 vyears., Three of his close relatives died of (non-skin} malignancies,
50 there was probably somes genetic (7) predisposition in this family.

In conciusion: the frequency, age distribution, cell tType and structure
of the original i{ymphoma, appearance fime, and prognesis all closely agree
with other studies {(Stenfert Kroese, et al., 1973; Schnitzer and Kass, 1973).
The occurrence of two different malignant |ymphopraliferative diseases is
rare, but not unknown (Kim and Dorfman, 1974). There are, however, some case
reports (Gunz, et al., 1973; Pal, et al., 1973) of |ymphosarcoma coexistent

with later (therapy-induced?) myeloid feukemia.

. SOME LOCALIZED ORGAN !NVOLVEMENTS.

tt has often been stated that some extrancdal primary sites, whether
accompanied by regfona\ 'ymph nodes or not, have a better prognosis than
others with a comparable stage. This would appear to be especially so in the
case of gastrointestinal Ilymphomas (Sherrick, et al., 1965; Peters, et al.,
1968). To evaluate these statements a comparison was made between the
prognosis of some primary extranodal |ymphomas (stage ! or [1), which are

gspecially menticned in these reports, and the rest of stage | or II.

. UPPER RESPIRATORY TRACT, EXCEPT WALDEYER'S RING.

Invelvement in stage | or I} 13 8 & (13 patients: 2 L.C.S., 4 L.B.S.,
4 H.C.5. and 3 H.B.S.). The survival rate ssems worse than average for these

stages. However +his can only be an impression, as the fotal number is small.



A

There are a few studies which give comprehensive survival curves for
involvement of the dpper respiratory tract (Ennuyer, et al., 1963, Yan der
Werf-Messing, 19268), but It is not possible To sepsrate those casss with
involvement of Waldever's ring from the others. Moreover the staging Ts not

comparabie.

GASTROINTESTINAL TRACT .,

. Stomach.

vuch has been written about primary Iymphoma of the stomzch. This tumor
is frequent among the nrimary sarcomas of the stomach. [+s symptoms are
non-specific, being those of any gastric malignancy (¥olander and Pack,
1965%; Zwaveling, st ail., 1969, A preoperative diagnosis has become possidle
because of the avallability of fiber-endoscope Tiopsy technigues. In z study
carried out at The Mayo Clinic (Stobbe, et at., 1968) localized lymphomas
formed 2% ¢ of all gastric malignancies. Surgical freatment with subsequent
results in 5 and 10 year survival percentages of respectively 65 and 50.
A study of Zwaveling, et al. (1%69) mentions a 5 year survival of approximately
50 % in case of resectabie lymphomas. In the present seriegs 11 primary gastric
lymphomas occur (3 L.C.S., 7 L.B.5. and 1 K.C.S.), representing & % of all
stage | or 1 iymphomas. The dlagnosis was never made precperatively. The
5 year, with the same methods of ftreatment as Zwaveling, survival Tn this

smal | series is high: 73 %: Fig. 11.4,

. Smail intesTine.
Malignant [ymphoma of the small intestine also Ts diagnosed most often
during surgery. Foremostly ft cccurs In the terminal i{lsum (Wheelock, et al.,
1963},



survival
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Fig. 11.4. : Survival of localized malignant lymphoma of +he stomach.

The symotoms are non-specific; malabsorption (Ai-Saleem and Al-Bahrani, 1973;
Eidelman, et ai., 1966), loss of weight, malaise, secondary anemia or
intussusception (Marcuse and Puraly Stout, 1850). Sometimes the barium mesa!
gives a diagnostic clue (Friedell, 1954; Messinger, et al., 1973}. Tumor
extension is usually longitudinally along the mucosa (Molander and Pack,
1963}, and this may give a different picture from that normaliy seen with

an adenocarcinoma. in the latter case obstruction is preminent; difatation of
the fumen, pelyposis and thickening of the rugae however, point to malignant

lymphoma.
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L3,

in the present series 4 % (& patients: 2 L.C.5. and 4 L,B.S.) had

localized intestinal Tnvoivement. In no case the diagnosis was made before

surgery. Trestment by surgery and intensive Trradistion has resulted in a
better survival percentage than that of the other cases with stage | and

namely: 67 versus 42 %.

Colon.

Primary invclvement occurs in 5 paflents (2 L.C,5. and 3 L.B.5.)
reoresenting 3 % of all stage ! and |} patients. The result of trestment
by surgery and subsecuent radictherapy was unimpressive: 3 patients died

within one year, al]l within three vyears.

. Conclusicn on gasfrointestinal involvement.

Gastrointestinal primary involvement cccurs quite offen, stomach and
smatl intestine, being favoured sites. |n neariy all casaes the exact
diagnesis is made after surgery since the symptoms are Those of any
gastrointestinal malignancy. Except for gastric !lymphomas prognosis is

comparable with other localized forms (stages | and || fTogether).
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SUMMARY AND CONCLUSIONS.

CHAPTER 1 gives a short introduction.
A comparison is made between Hodgkin's disease and The other !ymphomas.
Some gquesTions are posed to be soived by the techniques which have proved

themse|ves o be so succesful Tn the case of Hodgkin's disease.

CHAPTER 2 discusses the material and meThods.

The 314 patients are from the Rotterdam Radiotherapy Institute.
They represent one-third of all patients with a ma | ignant non-Hodgkin's
lymphoma in the years 1950 +to 1971. The original histology slides of sach
patient have been reviewed and reclassified according fo Rappaport. The
clinical and therapeutical data (Appendix B) about the first three zttacks
have been put on computer punchcards. The clinical staging has been done in
accordance with the criteria of the Ann Arbor conference. The closing date
of the study was WST September, 1973; this gives a minimum foilow-up of at
least two years and seven months. Cross-Fables in maximatly seven dimensions
have been compiled by means of specially designed computer programs

{Appendix C) using an |.B.M. 1130 computer.

CHAPTER 3 discusses the histology.

After a short review which gives an out!ine of the concepts lympho
sarcoma and reticulum cell sarcoma, The classification of Rappaport Is
discussed, who differentiates between two structural possibiiities: dlffuse
and nodular (or fellicularl), There are two different cell types: lymphocyte
and histioccyte, which both may show different degrees of differentiation.
This results in four cytological types: well differentiated !ymphocytic,
pocrly differentiated lymphocytic, histiocytic and histicblastic or

undifferentiated. There are also cytologlically mixed forms.



In The present study Rappaport's cytological view is slight!y modified.

The egquivaleants are:

L.C.S. : lymphocytosarcoma = Rappaport's well differentiated |ymphocytic
lymphoma .

L.B.5. : lymphoblastosarcema = Rappaport's poorty differentiated Tymphecytic
| ymphoma.

H.C.5. : histiccytosarcoma = Rappaport's histiocytic lymphoma.

H.B.S. : histiobtastosarcoma = Rappaport's undifferentiated lymphoma.
Diffuse mixed has been considered as diffuse lymphocytic; follicular mixed
as a separate category.

A problem, caused by the retrospective nature of This study, is @
probabie underrepresentation of the follicular structural variant; this is
caused by the fact that the hlstological review has been done without the
special reticulin stains which are sometimes necessary for the decision on
the exact structure.

The current views on structure and functicn of the nermal lymph node
are discussed. These are on some points in contrast with the ideas of
Rappaport. The lymph node contains dendritic macrephages, normal macrophages,
T-lymphocytes and B-iymphocyte—derivates. From the B-lymphocyte the targer
immuncblasts are formed in the folllcle centre after antigenic stimulus.
They form via an intermediate stage of '"cleaved cell"; later they may
develop into plasma cells.

Little remains of the former group of reticulum cel! sarcoma: only a
small group of phagocytosing histiocytes. The biggest part of the group
consists of tumors formed by transforming lymphocytes, dendritic retlculum
cells, pooriy differentiated fibrobiasts and Iymph node metastases of

anaplastic carcinomas.
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These views originate from studies with Immunolegical cell-markers,
enzymo cyto hemistry, electron-microscopic and especially from careful
| Tght-microscopic observation of all stages of the transforming iymphocyte.
& better and more physiclegic classification is still hotly debated.
The follicutar |ymphomas probably originate from B-lymphocytes in the
germinal centre, or from their derivates: the cleaved and non-cleaved
follicle centre cells. The diffuse lymphomas may arise from 8- or T-lympho-
cytes; there is as yeT no common opinion about this. The real reticulum cell
sarcomas, originating from the phagocytosing hisftiocyte, are rare.
The pathegenstic mechanisms alse are still partly unclear. Most probable
is & combination of viral infection and immunc-genetic predestination.
This will start the matignant degeneration, e.g. by blocking further normal
development of the lymphocyte or derepression of certain stzqes of development.
Immune mechanisms are very important as can be deducted Yrom the wvery high
frequency of malignant lymphomas in patients who are treated by immunc

suppressive drugs.

CHAPTER 4 reviews The histological and clinical data; they are compared
with the literature.

The most Tmpor+ant presenting complaints are (painless) [ymph node
enltargemaent, ENT problems, and abdominatb complaints; skin abnormalities are
relatively freguent foo. 'n Z5 % thers are constitutional symptoms.

The tumcr localization at presentation s nodal in 83 %, and exclusively
nedal in 42 %, Of these lymph nodes the nodes of the neck are the most
important; after these in descending order of freguency: axiliary, mediastinal,
fnguinal, splenic and abdominal., In primary exitranodal presentations, which
are much less frequent, the frequency order is: skin, gasfrointestinal,

respiratory ftract, bone-marrow.



The localizations in stage | are discussed separataly because 1T is
impossible to determing the origin of fthe Iymphomz in an overall review of =zli
presenting sites. The localizations in stage | do give, per definition, the
orimary origin of the tumor. in stage | the lymph nodes also predominate -
especially those of the neck; afso there is The same frequency order of organ
tocalizations.

The distribution of The clinical stages shows an unexplained dip In
stage |11,

The histology is divided into cell type and structurs. Men and women
are evenly disiributed over The cell types; but In the diffusely structured
category men predominate. The freguency of cell types (s: W.D.Ly.Ly. (L.C.5.)
27 %, P.D.Ly.Ly., (L.B.5.) 39 %, A,Ly. (4.C.5.) 18 %, U.Ly. (H.B.S.) 12 %,
follicular mixed (F.M.) 2 %, The W.D.Ly.Ly. has a follicular structure in
40 %, the others have s predominantly diffuse structure (83-93 %).

Yacrophages are present in 10 % of at! cases.

Five per cent of all patients develon 2 second necplasm after the
diagnosts of the malignant lymphoms; it cccurs espeacially in patients with
fymphocyTic lymphomas. Half of these second neoplasms are localized in The
skin. It 1s unclear whefher malignant lymphoma favors a higher Incidence
of other ftumors. Bone-marrow aspiration has been carried out Tn 38 %; the
result of these aspirations was positive in 21 %. Diffuse lymphomas show a
nigher incldence of bone-merrow inflitration. According to the current
opinicn both the Tntensitivity and the method of sampling could be improved,

There is no difference between the sexes regarding the freguency of
maiignant lymphoma. The age distribution of both sexes shows a predominance
of the later decades; however the average age of women is somewhat higher

(55 versus 52 vyears).
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CHAPTER 5 discusses the relation between cell Type, structure, primary
iccalization, constitutiona! sympfoms and age.

Trhe follicular structure 1s infreguent (approximately 10 %) except for
W.D.Ly.Ly. or L.C.S. (40 %). !n each stage the percentage of follicular
lymphemas Ts nearly the sama. This implicates fhat the follicular |ymphoma
is just as aggressive as the diffuse type, because otherwlise the diffuse
type would have predominated in the higher stages. The low freguency of
stage |1l is interesting; 11 occurs with all cell types and 1s independent
of the structure. It seems that all I|ymphomas skip this stage and disseminate
guickly - probably hematogsnousiy. This is clearly different from Hodgkin's
disease.

Altheugh the average age at presentation s the same for al! cell types,
the histiccytic types seldom occur below the age of 20. The age distribution
curve resembles those of most solid ?umoré, and does not have the bimodal
form of Hodgkin's disease. Within each age group the distribution of clinical
sTages is nearly the same,

No cell type shows a higher tendency for extranodal primary origin than
the others; the frequency for all is approximately 13 %,

Constituticnal symptoms increase with the clinical stage. The percentage
is the same within each cell type. Therefore the patients with constitutional

symptoms are concentrated In The higher stages in each cell type.

CEAPTER & discusses the ftreatment forms and results.

Locoregional |ymphomas, stage | and || with or without constitutional
symptoms, have been irradiated; sometimes surgery has been employed too.
More disseminated !ymphomas have been treated by chemotherapy; sometimes

locallzed radictherapy or surgery has been used as wall.



In the earlier years radicTherapy has predominantiy consisted of
orthovoltage; {ater megavoltage has been used. in scme megavoltage
irradiaticns the surrcunding aresas or contiguous |ymph node stations have
been irradiated electively. Surgery has been used in 10 % of all treatments
but mostiy for paliiation; curative surgery without any ofTher treatment

has been used Tn only 34 %. Chemotherapy was mainly given as a single agent:
corticesteroids, alkylating agents, procarbazine, virca-alkaioids,

Death by tumor occurs in 86 % of all patients - minimal fol low-up
almost 3 years., The 3 and 5 year survival are 37 and 25 % respecfiveiy.

The frequency of complete remission is highest after the first tresatment,
which has to be olanned with maximum curability potential.

The frequency of complete remission rises with the increase in
intensity of the radiotharapy, expresssd in dosage and radiation fleld:
orthovoltace 50 %, megavoltage 65 %, megavoltage with prophylactic Trradistion
74 %. 't should be noted that the orthovoltage-Trradiation has been given in
the earlier years, when clinical staging was not as sophisticated as nowadays.

Surgery has been employed as single treatment in some very selected
cases; such as exclsion of a small iocalized tumor. In This case the success
rate Ts high: 83 % complete remissions.

Chemotherapy has a success rate of onily 18 % complete remissions,

A complete remission is cbtained in 50 to 60 % by fThe first freatment
inall cell Types; the upper limit is given by P.D.Ly.Ly. {(L.B.5.) and U.Ly.
(H.B.5.}. The duration of the complefe remission however is clearly shorter
in the histioccytic celi types and The diffusely structured cnes. Therefore
the quality of the first compiete remissicon (expressed as the product of
frequency and duration) 1s poorest in the case of diffuse histliocytic lympho-
mas. There is no ¢lear reiation betwsen the duration of the first and the

second complete remission.
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Local recurrences arise more often and faster Tn the ca

18]

e of histicoyTic

i

tymphomas. Al-thcugh fthe lcocal recurrence cccurs more rapidly in The ditfus
structures, The ultimate number Ts the same as Ta the follicular structures,

The relation between lccal recurrence and irradiaticon date has not been

studied.

CHAPTER 7 discusses the detrimential side effects of the itreatment, and the
infections.

Seriouz side effects of treatment are zlmost unavoidable because the
treatment has to be at leasT as aggressive as the tumor. In The pressnt
study 41 % of The pstients have shown serious side effects. Most freguent
are bong-marrow depression, ulcsration, neuritis and corticostercid affects.
Heuritis has occurred in all patients, using vinca-alkalcids. Corticosteraid
effacts have occurred in 40 % of its users, and hasmorrhagic cysTitis In
33 § of the cyclophosphamide users.,

In 12 patients, T.e., 4 % of tThe toTal number, the freatment has marxedly
shortenad the |ife-span.

Infections cccur very easily In this Type of patient; there ars many
causes for This: lowered immunity and inflammation defence, zbnormzl body
flora, breken anatomic barriers. Twenty-two per cent of all patisnts have hadg
an infection, most often a bacterial Infection; herpes zoster and more exotic
infections are unimportant. This may be caused by tThe Tact that during The

present study the diagnosis of these last fwo was still| rather difficult.

CHAPTZR 8 discusses the relative importance of prognostic factors,

Survival is expressed a5 survival chance pear year [n accordance with the

method of Keplan and Maier.
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This actuarial method makes i1 possible to get maximum information from
incomplate data, which are per se produced by a study with this set-up.

This is caused by The fact thaT the follow-up is different, and may be too
short Tn some cases for the disease to have run Its full course. A number of
so—cal led prognostic factors are derived from the |iterature. Fach factor
has been correlated with the survival rate; the correlation coefficient 1s
also calculated.

Clinical stage appears to be the most imporTant factor {(coerrelation
coefficient 0.34), closely followed by the presence of systemic sympToms
(0.31). Ce!l type and structure follow at scme distance (0.15 and 0.14
respectively). The prognostic order of the cell| types 7s: F.M,, L.C.S.,
L.B.S., HM.B.S. and H.C.5. The diffuse usely structured lymphomas have z worse
prognosis than the follicular ones.

Age at presentation (0.1%1), presence of macrophages (0.11), sex (0.09),
bone-marrow invasion (0.08) and nodal start (0.04) all have a low prognostic

inftuence.

CHAPTER 9 discusses the interdependence of the prognostic factors.

Since some prognostics are closely related with ofher prognostic factors,
and sometimes even derived from them, 7+ is useful when considering The fotal
orogresis for one particular patient fo compute the effect of ali factors
together; after This calculation the most important factors may be singled
out for clinical use.

I+ appears that consideration of a) clinical stage, b) presence of
systemic symptoms, and c) cell type, provide 93 % of the total prognosis.
if the presence of macrophages Is fTaken In account as we!l, the prediction
rises to 986 9. Structure, age, sex, bone-marrow invasion, and extrancdal

start al! are relatively unimportant.
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CHAFTER 10 discusses the methods of spread.

Starting from stage | at first presentation the way of spread leading
to the first relspse has been studied.

In the case of the primary nodal presentation, there is a very high
tendency to orderiy spread along the |ymphatic channels. In contrast, the
primary organ localizations definitely do not show This trait. This can be
an argument to irradiate the adjacent |ymph nodes, when the primary
presentation 1s nodal.

The mediastinum Ts skipped in & very high percentage, when the tumor
spread passes the diaphragm. The Iymphocytic types have a slightly higher
tendency To attack the mediasTinum than The histiocytic ones; structure makes
no difference. Prophylactic mediastinal icradiation is not useful, because

of The tendency for mediastinal skipping during spread.

CHAPTER 11 discusses leukemic development and some primary organ
localizations.

The [ympho sarcoma cell leukemia is differentiated from chronic lymphatic
feukemia on cytoleglical grounds. In the present study 16 patients do have or
develop lsukemic development of thelr lymphocytic lymphoma; in 90 % the
original lymphoma has & diffuse structure. The appearancetime of the leukemic
development 1s always less Than one year. The survival after the leukemic
dissemination 1s abouT 4 months - somewhat longer when the parent |ymphoma
has a fellicular structure,

One patlent with a stage | histioblastosarcoma was known years before
this diagnosis To have a qulet chronic iymphatic leukemiea; he died 12 years
later of a myccardial Infarction. Probably the concurrence of two iymphatic

mallignancies is merely a coincidence.
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I+ has been said that some primary organ localizations have z more
favorable prognosis. In This series the survival of some of thess so-called
special localized cases is compared with the survival cof all stages | znd 11,
i.e. all localized lymphomas together.

The survival of primary lymphomas of The skin and of the ENT region
{minus Waldeyer's ring) is not longer than average. 1t may be even somewhat
shorter; however the smal! total numbers do not permit an exact conclusiaon.

Of alt primary gastrointestinal lymphomas - of which The diagnesis was
incidentically never made precperatively - Those originating from The small
intfestine and from The cclon do have a slightly better, respectively worss
prognosis Than average. However, because here too the total number is smail,
this remark is only anecdotal.

The primary gastric iymphomas, elevan in number, have been Treated by
surgery and extensive irradiation. Here the survival rate is clearly higher

Than average for their stage: more than 70 § showed 5 year survival.

CONCLUSIONS,
The practical conclusions from this study are these:

- Rappaporf's cytological and structural subclassifications have prognostic
value.

- The Ann Arbor staging criteria, which have been developed for Hodgkin's
lymphema, are also valid for the other |ymphomas.

- there is @ higher tendency to unpredictable spread than In Hodgkin's disease;
there are Tndications that this spread is more often hematogencus.

- spread from primary nodal localizations mosTly occurs via the lymphatic
channels; this is not as clear in The case of primary organ localizaTions;

striking Is the mediastinal skipping during spraad.
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- the chance at cbtaining a2 complete remission gets smaller at each relapse.
The therapeutic implications are the foflowing:
Optimal staging is necessary. A staging scheme has to be followed
systematically to the end, uniess a definitive stage IV has been reached
before. The staging procedure 1s as follows: physical examination Tncluding
Inspection of Waldeyer's ring; X-ray studies: chest (anterior, transverse,
tomography), lymphangiography, skeletal survey: |iver biochemistry, |lver
and spleen-scanning; two bone blopsies; liver blopsy: percutanscus or during
laparoscopy (in this case aspiration of the spleen should be performed as
well}; exploratory laparotomy with splenectomy (scheme E.O.R.T.C.-Trial,
spring, 1975). As the fate of the patient is decided by the first treatment,
this has to be optimal. For the lower s¥ages this means intensive mega-
voltage Irradiation. The practical use of elective irradiation of adjacent
lymph nodes is as yet unclear, and has to be evaluated in clinical frials.
It proghylactic irradiation of adjacent lymph nodes is given, the mediastinum
can be skipped. [t is usefu! fto evaluate the effect of some years of
chemoTherapy after irradiation Tn patients with stage | and higher.
Treatment in a specialized centre is desirable because of the dangers of

aggressive treatment and because of the complicated Tnvestigation Technigues.
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XlTi.

SAMENVATTING EN GEVOLGTREKKINGEN.

HOCFDSTUK EEN geeft een korte inleiding.

Er wordt een parallel getrckken tussen ziekTe van Hodgkin en de
andere lymphomen. Een aantal problemen wordt gesteld om te Trachten deze
met de bij de ziekte van Hodgkin zo succesvol gebleken methcdieken cp te

lossen.,

HOCFDSTUK TWEE geeft een overzicht over de verzameiing en verwerking van

de gegevens afkomstig van 314 patienten met maligne lymphomen ult het
Rotterdams Radio-Therapeutisch Instituut. Zi] vormen é&n derde van de
patienten met een maligne non-Hodgkin's lymphoom uit de Jjaren 1950 tof
gn met 1971, De origineie histologische coupes van ledere patient zijn
herbecordeeld en gereciassificeserd volgens Rappaport. De klinische en
therapeutische gegevens cmtrent de eerste drie amanvallen der ziekte
(Appendix B) zijn overgebracht op ponskaarten. De klinische stagering is
verricht volgens de criteria van de Ann Arbor conferentie. De afsluitings-
datum van de studie is sepTember 1973; dit resultesert n een minimale
vervolg periode van twee jaar en zeven maanden. MeT speciaal ontwikkelde
computerprogramma'’s (Appendix C} zijn kruistabelien in maximaal zeven

dimensies gemazkt door een |.B.M. 1130,

HOGFDSTUK DRIE  bespreekt de histologische indeiing.

Na een kort historisch overzicht, dat het ontstaan en de befekenis van
de begrippen fymphosarcoom en reticuiosarcoom schetst, werdt de indeling
volgens Rappaport besproken.

Deze onderscheidt twee structureie mogell Jkhaden: diffuus en nodulair
(fotliculairy. Ook zijn er twee celltypes: [ymphocyt en histiocyt, die

in verschillende mate van differentiatie voorkomen.
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Dit resulteert derhaive Tn vier cytologische types: goed gedifferentieerd
lymphocytair, weinig gedifferentiserd lymphocytalr, histiocytair, histio=
blastalir of beter welinig gedifferentieerd histiocytair., NaasT de cytologisch
enkelvoudige tumoren zijn er ook mengvormen,

In de huidige studie wordt Rappaport's celindeling gering gemodificeerd

toegepast. De equivalenten zijn als volgt:

L.C.5. = lymphocytosarcoom : Repp : goed gedifferentieerd lymphocytair
{ymphoom.

L.B.5. = lymphoblastosarcoom : Rapp : weinig gedifferentieerd |ymphocytair
iymphoom,

H.C.5. = histiocytosarcoom : Rapp : histiocytair lympheom.

H.B.S. histloblastosarccom : Rapp : histiccytalr, welinig gedifferentisard.
O1ffuus gemengd wordt peschouwd als lymphocyTair.

Felliculair gemengd wordT apart bezlen; deze classificatie s alleen gebrulikt
indien lymphocyten en histiocyten gelljkelijk aanwezig waren. Alle gradaties
van nodulariteit zijn fesamen gevoegd.

Een probleem bi] de retrospectieve beocrdeling is een vermosdeli jke
onderpresentatie van de folliculaire variant, omdat de becordeling is
verricht zonder de hiervoor soms noodzakell Jke speciale reticulinekleuringen.
De huldige visie over bouw an functie van de normale lymphaklier wordt
besproken. Deze weerspreekt in een aantal opzichten de idee&n van Rappaport.
De lympheklier bevaT dendritische macrophagen, gewone macrophagen,
T~lymphocyten en de B-lymphocyten-derivaten. Uit de B-lymphocyt ontwikkelen
zich na antigene stimulatie in het follikelcentrum de grotere immunoblasten,
via een tussenstadium van "cleaved-cel|™; later kunnen zi] zich verder tot

plasmacellen ontwikkelen.

- 107 -



Van de vroegere reticulumcelsarcomen blijft slechts weinig over.

Deze groes bll ]kt nu +e bestaan ult fumeren van transformerende |ymphocyten,
dendritische retTiculumce!len, en weinig gedifferentieerde fibroblasten;

ook zi]Jn kliermetastasen van anaplastische carcinomen vroeger vaak als
zodanig beschouwd, Deze ides&n ziJn onTstaan nasr aanleiding ven studies

met immunclogische cel-merkers, enzymcytochemie, electronenmicroscopische

en vooral ook zorgvuldige lichtmicroscopische observatie van alle stadia van
de iransfermerende fymphocyt.

Over een nieuwe en zinveller indeling zijn de pennen nog druk in
beroering. VYermcedel! Jk onfstaan de folliculaire iymphomen uit de
B-lymphocyten in de kiemcentra of ult hun derivaten, de "cleaved” en
"non-cleaved" follikelcentrum cellen. De diffuse !{ymphomen kunnen ui+
B~ of T-lymphocyten ontstaan. Hierover bestaat nog geen communis cpinio.

De echte retlculumcelsarcomen ziJn qering Tn aantal - zo zij al bestaan.
Cok de pathogenetische mechanismen zijn nog gedeelfeli jk duister.
MeesT waarschi jniijk i3 sen combinatie van viraal Tnfekt en Immuungenetische
voorbeschikking., DiT ontketent de maligne cntaarding, bi] voorbesid door
blokkade van de verdere normale ontwikkeling of door depressie van bepaalde
ontwikkelingsstadia. i(mmunclogische mechanismen spelen sen zeer grote rol
gezien de hoge frequentie van maligne i{ymphomen bij patienten, die behandeld

worden met immuunsuppressiva.

HOOFDSTUK VIER geeft sen overzicht over de histologische en klinische
aspecten en vergeli jkt deze met gegevens ult de |iteratuur.

De voornaamste klachten ti] presentatie zijn (pijnloze) klierzwelling,
K.N.O.-problemen, en bulkklachten; ook huidkiachten zijn reiatief freguent.

In 25 % zijn er constitutionele symptoman.
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De fumorfocalisatie bi] presentatie is in 8% % nodaal, en in 42 %
uiftsluitend nodaa!. Van deze klieren zijfn de halskliersen de belangrijkste,
daarna komen in aflopende volgords axiliair, mediastinaal, inguinaal, milt,
abdominaal. 81j de minder vaak vcorkomende extrancdale localisatiss in de
volgorde: huid, maagdarmstelsel, luchtwegen, beenmerg.

De localisaties in stadium | z1Jn apart beschouwd, omdaT het bi]j een
totaal overzicht van alle aangedane plaatsen niet na te gaan is waar de
oorsorong van het iymphoom is. De focalisaties in stadium | geven wel de
corspreng van de fumor aan. Ock hier blijkt de sTerke overheersing van de
lympheklieren - met name die van de hals, en tevens dezelfde relatiesve
volgorde van de orgaanlocalisaties.

De verdeling der klinische stadia foont een onverklaard dal in
stadium |11. De histologie valt uiteen in celtype en structuur. Mannen
en vrouwen z1]Jn geliJk verdeeld qua celtype, doch de diffuus gestructureerce
categorie bevaT meer mannen. De freguentie der celtypen is L.C.S. 27 &,

L.B,5. 39

0

, H.C.5. 192 %, H.B.S5. 12 %, F.M. 2 %. Het L.C.5. 75 in 40 %
folliculair, de anderen zijn overwegend (83 - 93 %) d7ffuus van structuur.

Macrophagen zijn aanwezlg in 10 %.

ViJf % der patienten ontwikkelt na de diagnose van het maliane |ymphoom
nog een tweede ftumor; het betreft voornamelijk patienten met een |ymphocytair
fymphoom. De helft dezer tweede tumoren zijn huldcarcinomen. HeT is niet
zeker of de kans op esn tweede tumor verhoogd is bij patienten met sen
maligne lymphoom.

Beenmergaspiratie is in 38 & verricht; het resultaat is in 21 & hiervan
positief. Bij diffuse lymphomen Is de frequentie van beenmerginflitratis
duidelijk hoger. Het zi1] opgemerkt dat volgens de huldige inzichten de

intensiviteit en techniek der aspiraties voor verbetering vatbaar zijn.
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Er is geen verschil tussen mannen en vrouwen wat betreft de frequentie
van maligne lymohoren. Og leefti Jdsverdelingscurve toont bi] beiden esen
overwegen der latere decaden, doch de gemiddelde leeftijd van vrouwen is

iets hoger (55 versus 52 jaar).

HOOFDSTUK VIJF  bespreaekt de relatie van celtyoe, structuur, primaire
localisatie, constituticnete symptomen en leeftijd.

De follicutalre structuur is weinig freguent (+ 10 %) behalve o7
het L.C.5. (40 %). In leder stadium komt een nagenoeg gelljk percentage
folticulair voor. Dif houdt in dat het folticulalire |ymphoom even aggressief
is als het diffuse, omdat waarschijnliJk anders het aggressievere Types in de
hogere stadia zou hebben overheerst. Opvallend is de lage frequentie ven
stadium 111; dit geldt voor atie celtypes an is ook conafhankell Jk van de
structuur. Het [iikt alsof alte fypen lymphoom dit stadium overslaan, en
zlch snel witzaalen - waarschijnlijk haematogeen. DiT 1s duidelijk anders
bij de Morbus Hodgkin.

Alhogwe! de gemiddelde ieefti]d voor alle celtypes gelijk s, komen
de histliocytaire Types zelden voor beneden de twintig Jaar, De leeftijds-
verdelingscurve gell jkt op die van de meeste sollede tumoren sn heeft niet
de bimodale vorm van die der Morbus Hodgkin. 3innen iedsre leeftijdsgroep
(decade) is de onderlinge verhouding der sfadia vrijwel stabiel.

Geen snkel celtype toont een verhoogde nelging tot esen uitslultend
exftranodale start; de frequentie is bi] allen rond de 13 &.

Constitutionele symptomen nemen toe naarmate heT klinisch stadium
st1JgT. Het percentage is in leder celtype vrijwe! gelljk. Derhalve zljn in
feder celtype de patienten met constitutionele symptomen geconcentreserd

in de hogere stadia.
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HOOFDSTUK ZES  bespreskt de verschillende behandelingswifzen en de
resuitaten.

Locoregionale lymphomen, d.w.z. stadium | en 11 al dan niet met
constitutionele symptomen, z!jn bestraald; soms s tevens chirurgie toege-
past. Meer uitgsbreide lymphomen ziJn behandeld met chemotherapie; a! dan
niet meT locale hulp van radiotherapie of chirurgie. De radictherapie heeft
in de begin jaren bestaan ult voornamell ]k orthovoltage; later is mega-
vo!tage toegepast. 81] sommige megavoitage bestratingen ziJn ook het
omliggende gebied of de volgende kiierstations prophylactisch bestraald.
Chirurgle is weliswaar bl] 10 % van alle behandelingen ‘toegepast, doch
meestal opaiiiatief; enkelvoudige en curatief opgezette chirurgie vormt
slechts 3¢ %. De chemotherapie 1s voornameli jk ankelvoudige middelen:
alkylerende stoffen, corticosterciden, procarbazine, vinca-alkaloiden.

Van alle patienten - minimum follow-up bijna drie jaar -~ sterft &6 %
door de tumor; 21 % is (nog?) in esn complete remissie. De drie en vijf
Jaarsoverleving zijn 37 en 25 %.

Oe kans op een complete remissie is na de eerste behandeling het
grootsT; deze moet dan ook in opzet maximaal zijn.

Maarmate de bestraling intenser wordt qua dosis en veldgrootie, neemt
de kans op complete remissie toe: orthovelt 50 %, megavolt 65 %, megavolt
met electieve bestraling van omliggende velden 74 %. Het z1j wel opgemerkt
dat de orthovelt Ts gegeven in een vroeger 1 Jdvak, waarin de stagering nog
nlet zo verfijnd was. Chirurgie wordt in esen enkel zeer geselecteerd geval
als enfge therapie toegepast: exisie van een totaal locale fTumor. Het heeft

dan een redelijk succesfrequentie: 83 % complete remissie. Chemotherapie is

weinig succesvol: 18 § complete remissie.
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Bij a!le celtypen wordt in 50 tot 60 % na de eerste behandeling een
complete remissie berelikT; de bovengrens wordt gevormd goor L.B.S. en
H.B.S, De duur evenwel van de complete remissie is duldelljk korter bij de
histiocytalre celtypes en bij de diffuus gestructureerden. Derhaive 7s de
quaiitelt van de eerste complete remissie, gezien als het product van
frequentie en duur, het slechts b1] de diffuse histiocytaire lymphomen,
£r 1s geen duidell jke relatie tussen de duur van de eerste en tweede
complete remissie.

locale recidieven ontsTaan vaker en snefler b1] de histiocytaire
lymphomen. In diffuse typen traedt het focale recldief welliswaar snelier
op, doch ket slot aantal is gelijk bi] de foliicutalire. Een relatie tussen

iocaal recidief en besfralingsgegevens s nieT bestudeerd.

HMCOFDSTUK ZEVEN bespreekT de schadeli jke bl Jwerkingen van de behandeling
en de infekties.

Schadeli Jke bi)werkingen van de behandeling zi]n welhaast onvermijdeli Jk,
omdat deze minstens sven aggressief moet zijn als de ziekte. In deze studie
ondervindt 41 % der satienten dit. Meest voorkomend zijin bessnmergdepressis,
ulceraties, nsuritiden, en corticostercoideffecten. Neuritis is voorgekomen
Bi] &lle patienten welke vincaalkalolden gebruikfen., Corticostercideffecten
bij 40 § der gebrulkers hiervan. Hasmorrhagische cystitis bij 33 % der
cyclophosphamide gebruikers.

In twaalf patienfen, d.w.z. 4 % van het totale bestand, heeft de
behandeling de levensduur duldelijk verkort.

Infekties komen zeer gemakkeilJk voor bij 41+ type patient; er zijn
vele ocorzaken: verminderde immuun- en ontstekingsafweer, abnormale {ichaams-

flora, doorbroken anatom!sche barriéres.
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Yan de patienten heeft 22 % sen infektie doorgemaakt. Msest frequent

is het bacteri&ie TnfekT; herpes zoster en oppartunistische infekiies spelen
gen kleine raol. DIt laatste magelljk omdat de diagnestiek van dezen in de

studiepericde nog mosizaam was.

HOOFDSTUK ACHT  bespreekT het relatief belang van factoren met prognostische
nviced.

De overleving is ultgedrukt als overlevingskans per Jaar volgens de
methode van Kaplan en Meier. Deze sctuarigle methode maakt het mogelljk ten
valle profijt te trekken uit partigle data, welke sen sfudie als deze ailtijd
oplevert. Immers de follow-up Ts verschillend en kan bi] sommigen nog te
kort zijn om de volle effecten van de ziekte te kunnen zien.

fan de [iteratuur zijn een santal zoysheten prognostische faktoren
ontleend. Elk dezer is apart afgezet tegen de overleving om zijn invioad
na te gaan; tevens is de correlatie coéfficient berekend.
| KiTnisch stadium tlijkt het belangrijkst (correlatie cogfficient 0.34),
op de voet gevolgd door het aanwezig zijn van constifutionele symptomen
(0.3%), Celtype en structuur volgen op enige afstand (0.15 respectieveljk
0.14). De prognestische volgorde der celtypen 1s als volgt: F.M., L.C.5.,
L.B.5., H.B.5. en H.C.S. De diffuus gestructureerde !ymphomen hebben sen
mindare prognose dan de foliiculalre.

Er gaat slechts een vrij matige prognostische inviced uit van leeftijd
bij presentatie (0.11},aanwezigheld van macrophagen (0.11}, geslacht (0.06),
beenmerginvasie (0.08) en het feit of de tumor al dan niet nodaal begint

(0.04).
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HOOFDSTUK NEGEN bespreskt de interdependentie der prognostische faktoren.

Omdat sormige prognostische factoren nauw verbonden z7jn met anderen
- Jja zelfs hieruit afgeleid - 1s het zinve! om voor de totale prognose
per individuele patient het effect van aillen tesamen Te beschouwen en er
dan de meest belangrijke van de hele groep uit e halen voor het dageli jks
gebruik. Dit s gedaan middels een multiple regressie-analyse.

Het blijkt dat met de beschouwing van slechts kiinisch stadlum,
zanwezigheid van constifutionsle symptomen, en celtype al §3 % van de
totale progrose megelijk is. Beziet men hier de sanwezigheld van macro-
phagen ook bij dan locopt dit op tot 96 %. Structuur, leeft!jd, geslacht,
beenmerginvasie an extranodale start blijken vri] onbelangrijk in het

gehele beeld.

HOOFDSTUK TIEN bespreekt de wijze van uitzaaling.

Uitgaande van stadium | b1j eerste presentatie is de verspreiding
bi] de eerste reiaps bestudeerd. Bi] de primair nodale presentaties is er
een zeer sterke Tendens tof ordeli jke verspreiding via de |ymphebanen naar
de volgende lympheklierstations. Daarentegen tonen de primaire orgazan-
localisaties deze tendens zeker niet. Ot kan een argument z1Jn om bi]
primair nodale presentatie de volgende kllerstations ook te bestralen.

Het mediastinum wordt in een zeer hoog percentage overgesiagen als
de tumor wuitzaaiTng heT diaphragma passeert. De |ymphocytaire fypen hebbem
fets meer neiging het mediastinum toch aan fe tasten dan de histiccytalre;
verschil Tn structuur heeft geen Tnvioed. Gezien deze tTendens tot overslaan
van het mediastinum is bestraling hiervan niet zinvel als prophylactische

maatrege! .
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HOOFDSTUK ELF  bespreekt het voorkomsn van leukemische uitzazsiTng; tevens
komen enkele primaire orgaanlocalisaties aan de orde.

De tymphosarcoomce! leukemie onderscheidt zich op cvtologische gronden
van de chronische lymphatische leukemie., Zestien patienten hebben of krijgen
in deze studie sen leukemische ultzaaiTng van hun lymphocytair of lympho-
blastair iymphoom; in 90 % heeft het corspronkelijke |ymphoom ean diffuse
structuur. De verschl JningstiJd van de leukemische uitzaalTng Ts steeds
minder dan een jaar. De levensduur na de leukemische uitzaaiTng (s ongeveer
vier maanden - iets flanger bi] de leukemisch uitgezaaide folliculaire
[ymphomen .

Een patient met een stadium | histioblastosarcoom had reeds jJaren
tevoren een rustige chronische lymphatische leukemie; hil stierf op hoge
ieeftijd aan een hartinfarct. Waarschijnlijk Ts diT samenvallen van twee
[ymphatische tumoren een toeval .

Yan sommige primaire orgaaniocalisaties Is beschreven, dat zlj een
gunstiger prognose hebben. In deze serie is de overleving van enkele van
deze genoemde speciale gelocalliseerde gevallen vergeleken met die voor alle
gelocaliseerde lymphomen; d.w.z. alle stadia | en |l tesamen. De overleving
van primaire lymphomen van zowel huid als K.N.O,~gebled (minus Waldever's
ringy is zeker niet beter. Moge!ijk is hij zelfs iets minder, doch de kleine
totale aantallen staan geen exacte uitspreak tos. Van de primaire gastro-
intestinale lymphomen, waar overigens de dilagnose nooitf pre-operatief is
gesteld, hebben die uitgaande van dunne en dikke darm een iets betere
respectievelijk slechtere prognose dan gemiddeld. Evenwel, omdat ook hier
de totale aantallen zser kleln zijn is deze ultspraak vrijwe! alleen

anecdotisch.
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De primaire maaglymohomen, elf In getal, zijn chirurgisch behandetd

met uitvoerige nabestraling. Hier is de overleving duideli jk warhoogd

“.o.v. de stadiumgenoten: na vi]f Jjaar meer dan 70 %.

CONCLUSIE

De praktische gevoigrekkingen uit deze studie zijn:

de cytologische en structureie subclassificaties van Rappaport geven
regie prognostische informatie.

de voor de Morbus Hodgkin cntwikkelde Ann Arbor stadium indeling is ook
voor de andere lymphomen zeer wel bruikbaar.

er is een grotere neiging tot onvoorspoelbare uitzaaiing dan bij de
Morbus FHedgkin; er zijn aanw!jzingen dat deze ook vaker hasmatogeen is.
de verspreiding vanulT primaire klierlocallisaties verloopt messtal via
lymphebanen; bi] primaire orgaanlocalisaties is dit veel minder duldsitik;
opvaliend is het overslaan var het mediastinum (mediastinal skipping)
Tildens de verspreiding.

de kans op complete remissie wordt bi] efk recidief kleiner.

o

De therspeutische Tmplicaties zl jn:

Ootimale stadiumindeling is noodzakelijk. Men dient systematisch een

stageringsschema Te volgen tot het einde, Tenzi] Tevoren reeds definitiaf

een stadium |V bereikt wordi. Dit schema is asls volgt: {ichamel’ jk onder~

zogk inclusief inspectie van Waldeyer's ring; rdntgenonderzoek: X-thorax

(VA, DWW, tomogram), lymphangiographie, skeletoverzicht; uitvoerige lever-

chemie, lever- en miitscintigrafie; 2 x botboring; leverbiopt per-cutaan of

laparoscoop {(dan tevens milftbiopt); proeflaparctomie met splensctomie

(zle schema E.O.R.T.C. frial, lente 1975).
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Daar het lot van de patient beslist wordt door de eerste behandeling moet
deze optimea! zijn. DIt betekent voor de lagere stadia sen intensieve
megavoitage bestrating. Het nut van prophylactische bestraling van asn-
grenzende kllerstations is nog onduidell jk, en dient nog eg&valueerd te
worden in klinische triats. Zo er toch prophylactische bestrafting der
aanliggende klierstations wordt verricht dan kan het mediastinum hierbi}
worden overgeslagen. Het is zinvel om bi1] pafienten in stadium I, en
zeker bij patlienten met hogere stadia, het effect van enige jaren chemo-
therapie na de bestraling te evalueren. Vanwege de grote gevaren door de
aggressieve behandeling en vanwege de gecompiicesrde onderzoekmethodieken,

Is behandeling in een gespecialliseerd centrum wenseli jk.
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Punchecard no.

NO. ON CARD

CCDE ON OPTICAL READING CHART AND PUNCHCARDS

INTERPRETAT | ON

Appendix B

22
23
29
35
41
42
48
54

37

58

22

29

35

41

48
54

57

CARD-NUMBER

PATIENT FILE-NUMBER

INSTITUTE CODE

PATHOLOGY F1LE-NUMBER

CYTOLOGY FILE-NUMBER

SEX M = MALE , F = FEMALE

BIRTHDATE ~ INVERTED (: YEAR, MONTH, DAY)
DATE CF FIRST SYMPTOMS - INVERTED

DATE OF FATHOLOGY D1AGNOSIS - INVERTED
INSTITUTE OF DIAGNGOSIS

DATE OF PRESENTATION AT INSTITUTE ~ INVERTED
DATE OF DEATH, (IF KNOWN) - INVERTED
SURVIVAL IN MONTHS AT CLOSING-DATE
CONDITION AT CLOSING-DATE

D = deceased

1T+ Db by tumor
2 : B 2= Dby ofher iliness
3 : D 3 = iatrogenic complications

4 : 0 4 = cause unknown

5 : LC = alive, compiete remission
& : LIC = alive, partial remission

7 : L? = allve, remission unknown

9 : % = nc follow-up

NUMBER OF REMISSIONS ATTAINED
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Card no.

NC. ON CARD

55
50
51
62
83
64
65
66
67

68

69

70 -

75

76 -

Card

73

75

79

80

ne.

1, continued Appendix B

INTERPRETAT I ON

COMPLICATIONS

LUNGFIBROSIS - PNEUMONITIS

DERMATITIS 7

H

positive

BONE-MARROW DEPRESS|ON 8 = negaTive

h

STEROID SIDE EFFECTS 9 unknown
HAEMORRHAGIC CYSTITIS
NEURITIS

INFECTION, UNCLASSIFIED

VIRTUAL FOLLOW-UP (ACCORDING TO KAFPLAN)

[}
+

INFECTION @ 2 , 3= -, 4 = bacterial, 5 = viral (minusherpes),
6 = herpes, 7 = opportunistic, 9 = unknown

LEUKEMIA 7

i
+
[ea]
n
i

, 9 = unknown

INTERVAL "IN MONTHS FROM PRIMARY THERAPY TILL LEUKEMIA-AFPEARANCE
LEUKEMIATYPE IN CODE

RECURRENCE 1IN |RRADIATED AREA : 7 = central, 8 = peripheral,

92 = unknown

INTERVAL IN MONTHS BETWEEN IRRADIATION AND RELAPSE [N [IRRADIATED
AREA

AGE IN YEARS

CARD NUMBER

FILE NUMBER
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Card no. 2, continued

NO. ON CARD

g

10

INTERFRETAT [ON

FIRST COMPLAINT

1 = none

2 = painless lymphnodes

3 = painfull lymphnodes

4 = gasgtrointestinal complaints

5 = fatique, malaise

6 = fever, night-sweats

7 = bone pain

& = unexplained weight loss

9;= E.N.T.-prcbtems
11 = vena cava superior syndrome
12 = respiratory tract abnormzlities
13'= Unknown
14 = skin manifestations
15 - salivary gland abnormalities
16 = urogenital symptoms
17 = muscle weakness
HISTOLOGY.

1 = small-cet]

2 = polymorph-cel |

Lymphob lastosarcoma

3 = medium sized cell

4 - large cel

5 = histioszrcoma

6 = histioblastosarcoma

7 = polymorph-cel! histiosarcoma
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Card no. 2, continued

NG. ON CARD

INTERPRETAT | ON

HISTOLOGY

8 = mixed folilcular

g = no malignant [ymphoma
NECROSIS

1 = none

2 = positive

3 = grade |

4 = grade ||

5 = grade f11

9 = unknown

PRESENCE OF MACROPHAGES

1 = none

2 = grade |

3 = grade |1
4 = grade |I!

9 = unknown

QUALITY OF SLIDES
1 = goed

2 = poor

3 = rather small
4 =2+ 3

5 = wrong slide?

9 = nc opinion pessible

- 140 -
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Card no. 2, continued

NQ. ON CARD

15

INTERPRETATION

PRESENCE OF EPITHELOID CELLS

I = none

2 = few

3 = many

9 = no opinien possible
STRUCTURE

1 = diffuse

2 = fellicular, well structured
3 = faollicular, poorly structured
4 = partial follicular

5 = follicular, deposits of eosinophilic material
6 = mixed follicular = 11.8

¢ = no opinion possible
FI1BROSIS

1 = none

2 = nodular fibrosis

3 = bandlike fibrosis

4 = hyaline fibrosis

5=2+4

6 = diffuse fibrosis

8 = positive, no further score
9 = no opinicn possible

ORIGIN

1 = lymph nede

2 = extranodal

3=1+2

- b1 -
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Card no. 2, continued

NOG. ON CARD

18

20

22
23
24
25
26
27
28
29
30

3]

INTERPRETAT | CN

ORIGIN

4 = bone-marrow
5 = post mortem
9 = unknown

FOSINOPHILIC CELLS

1 = none
2 = faw
3 = many

9 = no opinieon

CYTOLOGY

OTHER MALIGNANCY

0 = no

1 = positive, except skin
& = skin

9 = unknown

LYMPH NCDES

NECK, TOTAL, LEFT 1=

NECK, TOTAL, RIGHT 2 =
CERVICAL, LEFT 8 -
CERVICAL, RIGHT g =

SUBMAND [ BULAR, LEFT
SUBMAND 1 BULAR, RIGHT

ANTER1OR CERVICAL TRIANGLE,
ANTERIOR CERVICAL TRIANGLE,
SUFRA- AND INFRACLAYICULAR,

SUPRA- AND I'NFRACLAVICULAR,

~ 142

clinically positive
negative

histology positive

unknown

LEFT ) T = + (clinically)
RIGHT) 2 = =

LEFT § 8 = PA =

RIGHT) 8 = 7

Appendix B



Card ne. 2. continued appendix B

NO., ON CARD  INTZRPRETATION

32 AXTLLARY, LEFT 3
33 AXILLARY, RIGHT ?
34 INGUINAL, LEFT %
35 (NGUINAL, RIGHT i
36 WALDEYER %
37 WED |AST {NUM i
38 SFLEEN j
39 MESENTERIC

40 PARA-AORTAL, LEFT

41 PARA-AORTAL, RIGHT

42 LUMBAR, LEFT

43 LUMBAR, RIGHT

44 BICEPITAL, LEFT

45 BICEPITAL, RIGHT

46 POPLITEAL, LEFT

47 POPLITEAL, RIGHT

ORGANLOCAL ! ZAT | ONS

48 UPPER RESPIRATORY TRACT

49 ESOPHAGUS

50 STOMACH-DUODENUM

57 SMALL ENTEST INE-APPENDIX

52 COLON-RECTUM T =+ (clinicaltly)
53 LIVER 2= -

54 BILIARY TRACT 3= PA +

55 SKIN 9 =7
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Card no. 2, continued

NC. ON CARD

58

57

58

59

&0

INTERPRETATION

SKELETCN

i = positive
2 = negative
3 = central skeleton
4 = uypper leg
5 = lower feg
6 = upper arm
7 = lower arm
8 = skull

$ = unknown
LUNG

PLEURAL EXSUBATE

1

z

5

6

g

positive, no cytelogy known
negative

positive, cytology negative
positive, cyfology positive

unknown

SALIVARY GLANDS

1

p

8

9

clinically positive
negative
histolegy positive

unknown

ENDOCRINE GLANDS

1

2

h

positive

negative

- thh -
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Card ne. 2, continued

NO. ON CARD

&0

&i

62

83

64

INTERPRETAT ION

ENDCCRINE GLANDS

4

5

g

thyroid gland
adrenal glands

unknown

UROGENITAL SYSTEM

9

positive
negative

kidney

ureter - bladder
penis - prostate
testis - ovary

unknown

OTHER EXTRA~NODAL

LYMPHANG | OGRAPHY

1

2

L

RAD | QLYMPHANG | OGRAPHY

H

suspect
not performed
para-acrtic

para-lumba!

- vagina - uterus

(CODE SEE: 63}
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Card no. 2, continued

NO. CN CARD INTERFRETAT ! ON
&5 BONE-MARROW BIOPSY
&6 BONE-MARROW ASPIRATION
67 LIVER SCAN
68 SPLEEN SCAN
5% CLINICAL STAGE | - I =~
70 SYSTEMIC SYMPTOMS
1= A
2=0B
71 PRIMARY LOCALIZATION
2 = nodal
3 = extra nodal
4 = both
5 = leukemic phase
72 PATHOLCGICAL STAGE 1
73 LAPAROTOMY
74 LAPAROSCOPY
75 - 80
Card nr. 3
1T- 2 CARD NUMBER
3~ 9 FILE NUMBER

- 1] -

Appendix B

T = positive

2 = negative

8 = suspect

9 = not performed

1 = positive

3 = negative

8 = suspect

9 = not performed

[11 =1V , IV with lseukemic phase
P =1V, IV with leukemic phase

1 = performed
2 = not performed
2 = unknown
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Card no. 3, contlnued Appendix B

NG. ON CARD
g

10

1

12

13

14 - 20
20

21

22

23

24 = 20
27 - 28
28 - 30

30 ~ 34

INTERPRETATION

HEMOGLOBINE 1 = lowered
LEUKCCYTES 3 = pormal
E.S.R. 5 = ralsed
5.G.P.T. 9 = unknown

SERUM ALKALINE PHOSPHATASE

INSTITUTE OF TREATMENT

SURGICAL TREATMENT

1 = done
2 = not done
g = unknown

RAD | OTHERAPY

1 = orthovoltage

Z = megavol tage

3 = megavoltage + wide field prophylaxis
4 = none

9 = unknown

CHEMOTHERAPY
1 = ves
2 =no

FRRADFATION DOSE IN RADS
NUMBER OF IRRADIATIONS

IRRADIATION TIME IN DAYS
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Card no. 3, continued

NO. ON CARD
34 - 35
38 - 37
38 - 39
39 - 48

INTERPRETAT ION

FIRST CHEMOTHERAPY
SECOND CHEMCTHERAPY

THIRD CHEMOTHERAPY

7 = rubidomycin
8 = ¢yclophosphamide
g = chlorambuc’!

10 = methyi-CCNU

nitrogen-mustard

17 = vinblastin
18 = ACOP
19 = COP, continuocus

20 = COPF

pulse dosage

21 = COPP

RESULT OF TREATMENT

H

2 = partial remission
3 = failure
4 = non-evaluable

9 = unknown

compiets remission

th8 -

22

23

24

25

26

Appendix B

adriamycin

BCNU

bleomycin

CCNU
corticostercids

cytosine arabinoside

methotrexate
busutfan
procarbazin
vineristin

thiotepsa

MOPR

pulse dosage
MABOP
mercaptopurin

triethylene melamine

urethane



Card no. 3, continued Appendix B
NC. ON CARD INTERFRETAT | ON
47 - 50 INTERVAL TN MONTHS BETWEEN PRIMARY TREATMENT AND RELAPSE
50 - 53 INTERVAL IN MONTHS BETWEEN TWO SUCCESSIVE MANIFESTATIONS OF
DISEASE
>33

Note: All open numbers can be fllled in with further dats,

if necessary.
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Appendix C

PROGRAMS USED FOR COMPUTING AND STATISTICAL ANALYSIS.

. INTRODUCTION.

All programs are especlally developed for This study. However, they
are desTgned in such a way that Tt is easy to add more patlents and episodes
of the disease, that may have occurred after the closing date. The checking
programs make it possible, by limiting the permitted valuss, To retain only
the correct data; all punchcards showing filing errors or logical deficiencies
are put apart for correcticn. Filing errors are cmissions of important
data, such as length of follow-up or result of Tfeafmen+. Llogical deficiencies
are present when impossible results are derived from correct data, e.g.
teukemic deveiopment staged as [|. The statistical program produces a
set of 24 parameters from the files of all patients, and puts these combined
data in computer storage. Between any desired pair of these parameters
cross-tabulations can be made, complets with statistical analysls,
Furthermore 5 other variables can be "frozen" inte specified positions;
*his makes cross-tabulations 'n 7 dimensions possible, e.g. radiotherapy
methods (1) cross-tabulated agalinst treatmenT results {(2) on the basls of
the foliowing criteria: male (3}, more than 30 vears of age (4}, diffuse (5,

wel| differentiated |ymphocytic lymphoma (&), stage | or I (7).

. CHECKING PROGRAMS,

1. EEN 1 checks punchcard number one on logical deficiencies and fifing
errors.

2. ONEVen : checks odd numbered cards except for the first card,

3, EVEN : checks even numbered cards.

4, ELLEnde : checks for missing data cards.
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5. Z0EK

&. WENS

Appendix C, continued

: collects all data cards with a given file number (e.g. a

patient whose data need correciion or updating) and puts

them apart.

: puts all cards apart that have z specified value at one

particular place; this is in fact Fifting of selected files.

C. STATISTICAL PROGRAMS.

7. COMP

8. KRUIS

: puts 24 specified data from each patient in computer storage

{e.g. disk-storage). From this matrix cross-tabulations are

made.

i computes cross-tables from specified data comptled by COMP.

The following side feaTures are incorporated in This program:

a. 5 "frozen" dimensions are possible, therefore 7 dimensional
tabulations can be effected.

b. this program, unless directed not +o do so, calculates with
sach tabulation aiso the sums, standard error, standard
deviation, probablitity, X-square and L-test; alsc it
indicates whether the X-square or the L-test 1s the mere
useful. To do this some subroutines were used:

9. GAUS T : gives the Tntegral of a Gaussion
distribution by polynomial spproximations
{1bbetson, 1963).

10. CHI P : uses GAUS T to compute probabiiities
(Hiil and Plke, 1967, O'Brien and Wood,

1968}.
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Appendix C, confinued

11. CHIP test : tests COMP, KRUIS and CHIP together
agalnst a set of known values (Pearson,
1962). Besides it tests the decimal
accuracy of the entire computing system.
c. correction of the raw survival figures according o the
life-table method of Kaplan and Meier.

12. FREQ : this is a simplified version of program KRUIS which presents
muftiple cross-tabulations Tn one table -~ without statistica!
evaluation of The results. In effect it cross-tabulates all
known {or permitted) values of the first X data, agalnst ail
known (or permitted) values of the i{ast Z data, for each
known (or permitted) value of Y; fhe sum of X, Y and Z Is
maximally 24.

13, REGR T : performs mulfiple regression analysis after date transformation

in & way comparable to the !.B.M.-85.5.P. programs (l.B.M., 1968}.
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inical stage X 1T g Y v tLE A11 %
Cell type i
LCS 18 22 14 26 4 L
LBS 27 Ly 12 31 3 122
HCS 15 20 i 22 GO 6t
HBS g 21 1 5 G 37
M i 1 1 4 o 7 [
a11 70 113 32 89 7 317 i
Appendix Z: Cell fType and Clinfcal Stage.
Clinical stage L T iItT Iv A1l
Structure:
Diffuse 35 66 iz Lg 161
Fellicular 18 P9 10 15 62
4l1 53 85 22 63 221

Appendix F : Structure and Clinical Stage.
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M

. oS 1B3 HOS HBS ALL
Age
o - 20 & ] 1 1 s} 15
20 - bo 13 2 & 1 32
kO - 60 3 39 18 12 o} 100
£C¢ - B0 9 53 25 15 6 139
>80 ¢ 7 i 0 23
All 86 122 &1 38 7 31k
Appendix G @ Cell type and age {in vears].
Structure | pieruse Follicular All
Age
G ~ 20 7 3 10
20 - ko 20 5 25
Lo - 60 49 1¢ 638
60 - 8G 76 29 105
>80 13 7 20
AlL 165 63 228
Appendix H : Structfure and age (in years).
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Appenx J: The effect of constitutional sympioms within each ciinical stage and within each cell type,

Survival Chance Percentage

Years Clinical Stage Histology
off Tr III v LOS LBS HCS HBS
sSUrvai
val A B A B | & B A B A B A E A B A B
Ty 64 3 90 6 16 12 31 39 50 19 78 25 ho 1% 24 7
9 100 100_| 100 100 | 100 100 | 100 100 | 160 100 100 100 | 100 100 { 100 100
1 92 &7 69 50 37 50 by 18 73 k7 73 28 65 21 62 14
2 81 67 1 4o o | 25 33 39 5 58 321 58 8| 47 o | sh o1k
3 73 67 Ly 25 25 320 54 21 51 L 39 irlf 14
b 65 67 18 19 25 29 o 14 Wi 4 39O 37 14
5 57 33 35 12012 25 ks 7 Mo 34 37 1k
6 5133 | 33 12 12 | 25 39 7| 38 3 37 14
7 ha 33 30 6 12 20 34 7 380 19 37 1k
8 38ﬂ 39 27 6 12 20 280 7 38 19 37 14
9 19 133 27 & 0O 20 25 0 38 19 37 14
i0 19 133 27 6 20 2z 38~ 153 37 14
11 0 33 27 ) 13 18 48 13 37 1k
iz 0 27 6 13 18 38 13 37 1k
13 2?‘ o 13 18 0 13 37 0
th 14 0 9 0 37
15 14 9 17
Notes: Below this sign o n <10

Below this sign -~ n < 5

Appendix J
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