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On the nature of the small splenic vessels.

by G. Herzheimer,

Berliner Klirische ilochenschrift, 4: 82-84 (1917).

In addition to the usual senile atherosclerosis, the degenerative-
sclerctic processes of the small and amallest vessels deserve attention
due to the alteration of essential organs dependent upor. them, and
their significance for the general conditions of circulation. 4s is
well known, the most important changes are those of the small renal
vessels; they have a special relation to nypertonia —- in which con-
nection the question as to cause ard effect shall be ignored —; they
cause, on the other hand, particularly severe degzencrative renal
changes leading to nephrosclerosis, i.e. customarily knmown as the
genuine forn, now called genuine angiosclerotic nephrosclerosis or
nephrecirrhosis arteriolosclerotica (in contrast to arteriosclerotica,"
which is based on the usual senile atnerosclerosis), in orcer to stress

the icportance of the small vessels in this renal affection. Concerning

this renal affliction, which is accompanied by severe hypertonia, I and
other authors --- Jores, Fahr, Gaskell, etc.—- have reported that the
change in the small vessels in these cases may simultaneously be
duplicated in other organs -—— though to a lesser degree. The cerebral
hemorrhages vhich so often represent the cause of death in such cases,
are thus explained, although it is precisely in the small vessels of
the brain that I failed to find alterations, which leads me to assume
that even in minimally changed vessels the very high blood pressure
causes hemorrhages. I have stressed the pancreas as an organ in which
arteriolar changes coexist with relative frequency, in agrecment with
Fahr. I have seen the same in the liver. Frequently the spleen is
involved, and the changes of its small vessels arc similarly explained
in cases of hypertonia. No doubt this also happens in the spleen.

But far more frecuently a slightly different hyaline thickening of the
cnall vessels is found, and this quite often not only in cases of
nypertonia. I therefore used particular caution in the inclusion of
vascular changes of these splenic cases, and I find a similar differen-
tiation and reserved evaluation in the case of Fanr, 2s I noted later.

However, since ordinarily these vascular changes of the spleen, belonging

vo another category, apparently are oftcn equated with those of other
organs in the cases mentioncd above, and are admitted to consideration,
it szied important to we to investigate this change of the small
splenic vessels in a large amount of rotorial, in order to clarify the

incidcnce and nature of these changes. I therl.lore caused sections from

a large number of splecns to be collecied for several yocrs, stained
according to van Gieson for fibers, for Iut and, in pari, according to
Eielschowsky. I thea investigated the ¢n22ll vessels. Tic following is
a brief report on the statistically tabulated material.,
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- corpared a total of 1,140 spleens from persons of all pozsibdle
ages and diseases. among these, 600 = 53% show changcs in their suali
vesselis. The s:ull arteries in the trabeculae after their Ybruszh-liike"
partition are particularly involved here, as are the smallest nre-
capillury arteries. The change waich I found bere with great freauency
consists in the strong thickening and bulging of the vascular wall on
the insidc, presenting a regular nyaline character.’ lith van Giecon's
stain, th se zasses at timss show &u orcnge hue in thelw early ctoges,
the pronounced lesion revezls an intenscly yoellow colorztdon; nuclci
are not observed. In the casc of niga-zrade &licrutions, oo eciclly,
the uasses cither surround tnc lunen uniforaly on &il sides, waether
the luren is affected longitudinally or across, or (as is &lso found
frequently) it is more unilaterally located in a cazller or larger
area of the periphery of such a bulging nveline part. The endotheliun
is situated toward the interior, ciftex collapsed, since the lumen usuzlly
is very narrow, frequently closed entirely. In the casc of very sm2ll
vessels, these hyaline masses are bordered on the outside ty slightly
red (van Gieson) connective tissue; in slightly larger arteries
equipped with a thin muscular layer this at times occurs outside of the
hyaline mass, even if compressed; in such cases the hyaline zay have
originated with the connective tissue. It becomes apparent zost of all -
by means of these small arteries, which carry a thin ruscular layer,
that the latter turns into the hyaline mass, accompanied by the loss of
its nuclei and enlargement. Only the endothelium is then found on the
inside, the exterior consistis at most of thin adventitial connective
tissue. The whole process evidently has a degenerative chnarzscter. In
the case of advanced lesions particularly, those of the splenic vesscls
resemble those of the renal arterioles in hyper-tonia, which I used as
point of departure. In the spleen, however, the slightly larger vessels
are predominantly involved, and accordingly the muscularis contributes
the greatest share to the hyaline mass. This may explain the circum-~
stance that, while van Gieson's stain produces the same picture of
hyaline yellow masses, the latter show a divergent reaction with fatty
stains (scarlet R). Intense, almost diffuse red coloration in the
swmallest renal vessels; here in the spleen the same is at times seen,
but only very fine fatty granules, sometimes missing altogether.
Incidentally, Poscharisky (Ziegler's Beitr., 1912, Vol. 54) has already
doscribed the fat content of the hyaline-degenerated small splenic
vessels,

No special results were obtained by staining for elastic fibers.
The smaller arteries have none and those of the larger ones as well as
the elastic fiber network surrounding the small splenic vessels were
mainly unchanged. Still, the elastic fibers in the region of the
hyaline vessels seemed decidedly separated and decreascd,

The described hyaline degeneration of the szall vesscls was found
not only in individual vessels —- had I counted these cascsz, the
nuaber of those with varcular lesions would have been :rcoicr --- but
always in a large nunber of affected vessels, even thou s voriable in
extent. In the vast majority of cascs that showed chanzcs to a higher

degree, hardly any small vessels were spared. Usually the process is
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widely distributed, although subject to individual variations. The
same is true for the degree of change. I have attempted a classifica-
tion in cases with minimal hyaline vessels --- in which the thickening
and the hyaline nature are distinct but scant, and frequently not
widely distributed --~ into average cases and those with severe changes,
where nearly all small arteries present lesions in a manner iw.ediately
noticeable.

Upon statistical tabtulation ¢ 640 spleens of the apnronriate
description, I have found 205 cases = 3% vith sparse ocourso.ce, 184
cascs = 312 with average and 211 cases = 35% with stronz or very sirong
representation. Tne distribution is rather even.

It was desireble, first of all, to distritute the result on
various age brackets. I enclose a tabulation calculated in percent.

No vascular Vascular Minimal Average Severe

Age changes changes lesions lesions lesions
1-10 85 15 10 3 2
10-20 58 L2 28 9 5
20-30 57 43 20 13 10
30-40 48 52 20 20 12
40=-50 34 66 23 25 18
60-70 25 75 14 17 Ll
70-80 12 88 20 31 37
over 80 8 92 20 36 36

In scanning the table, we note that the number of positive cases,
i.e. those showing vasculaur changes, increases in almost 2 direct line
with advancing age (the onc small reversal in the seventh decade is
surely accidental). Concerninz the intineity, we find that the average
and scvere chenges also incrcase in nuxber almost in direct linear
proportion, even though the distribution in the last decades remains
more uniiorm.

Expressed in words, one might szy: The small arteries of the
spleen in children under 10 are generally unchanged, a minimal hyaline

character is a rure exception. DBut already at over 10 until L0 years of

age, the vaseaular alteration is present in about one-half of all
irndividuals, often to a high degree. From LO-70 years, it is found in
2/3 to 3/L of all persons, in about one-half to a higher degree, and is
almost invariably present in more advanced age, predominantly in a high
degree of intensity.

It now appeared of further interest to consider statistically the
diseases wnich had afflicted the individuals or had been their cause of
death, Since this failed to reveal any kind of system or law, I chall
not reproduce the tables here and only sum up briefly. .among the
cltronic diseases, I first considered wuberculosis or pulucralr T3,

The percentages of negative and positive cases corresporded clocely o
the general tabulation. In any case, the average number of trose wiidh
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altered vessels was not greater among tuberculous persons than in
general, not even in the younger age group. The same is true,
agssuming that the small number of my cases permits an evaluation, of
syphilitic persons; the vessels were intact almost withoui exception,
especially in the case of congenital syphilis of small childrea. Of
the acute infectious diseases, pneumonia, typhus and diphtheria were
considered. Here, too, the proportion of vascular affections in the
individual age groups failed to deviate essentially from average
values. The same conditions were tabalated for malimant twmors as
well as cases of diabetes, without gaining a clue to the iniluence of
these diseases. Even 1n 29 persons of diverse ages who died gsuddenly
in accidents, the vessels were altered in th: same manner as in persons
who succumbed to various diseases.

Finally, it seemed important to compare individuals who, during
autopsy, revealed a particularly high grade of atherosclerosis. I had
sufficient material for comparison only from age 50 on. It was shown
that here the changes of the small or smallest vessels indeed occurred
more frequently and were of a higher degree in comparison to the
average, but the deviation was not very pronounced. In the vast
majority of cases with lesions of the small splenic vessels --- this is
apparent from their number and from the youthful age groups -— a
stronger, general atherosclerotic change of the larger vessels is not
present at the same time, nor do the larger splenic vessels show an
atherosclerotic picture. This may, of course, be the case especially
in the higher age groups, but it does not occur as a rule; at any rate,
no parallel can be established between atherosclerotic alterations of
the larger splenic vessels and the affection of the small ones
being discussed here. This agrees with the opinion of aschoff et al.
about the behavior of the large vessels in cases of hypertonia with
changes of the smallest renal vessels, as also confirmed by me sone
tinme ago.

Naturally, the hyzline changes of the small splenic vessels do
not belong in the category of ordinary atherosclerosis. Nor can we
speak of a "pre-senile" type, since they are already present in nearly
every second person beginning with the second decade. xs stressed
especially by aschoff, other organs reveal a more isclated, earlier
oceurring vascular alteration whicn may be attributed to functional
performance. In particular, he mentions the uterus and the ovaries.
But here the arteries are larger than those under consideration in
the spleen, and the change is histologically quite different. In
addition, the vascular changes associated with menstruation and
pregnancy, although occurring relatively early, arise far later than
in the spleen. And yet I believe that, in so far as a tertium com-
parationis exists with the cnanges of the small splenic vessels
statistically investigated by me, these too must be explained as a sign
of functional attrition or adaptation. Despite their frequency we
cannot consider tnem to be physiological, they do not acco.many
certain diseases, their only connection with age is an increase in
fregquency. Thus only a local functional correlation rexiins, And here
the frequency and the youthful occurrence of the vascular affection may
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glve us an indication to consider the locale, i.e. the peculiar vascular
and capillary conditions of the spleen and possibly even the function of
the spleen, waich has such a close relationship with the vascular system
and the blood. If we consider the highly similar changes of the szall
and smallest vessels of the kidney (and other organs) in the case of
hypsrtonia not as the cause but the effect of hizh blood pressure —--
although subsecuently elevating it --- one could thint of the elevated
splenic blood pressure as suificient cause for thes alierution of the
small vessels. In that case this increwssd bloe | proszuc. ould not
represent gencral hypsrtonia, but local hyportonic co fhu o .ien, re=
lated to its special circulutory conditions. This or & cimilar expla-
nation which involves physiological conditions would clarify the
frequency and early occurrence of the consnicuous behzvior of the small
splenic vessels, as has been presented above in rore detail. apuarently
these vascular conditions have no diszdvantageous effects on the spleen
or the total organism.

To return to the starting point of my investizations, it follows
from my presentations thal we may consider the described hycline de-
generation of the small soplenic arteries as a special condition, and
may not include it in the evaluation of vascular changes found in caces
of general hypertonia in the kidney and other organs. Thasy are present
far too generally in cases without hypertonia. I have found the
corresponding change in the small splenic vessels Im the spleen of 10
cases of hypertonia with genuine anglosclerotic nephrosclerosis,
available to m2 here, and in 9 out of 10 cases the condition was high
grade. It is quite possible that, if the circulatory conditions in the
spleen are physiologically favorable to vascular change, as discussed
above, this occurs the more so if gcnerel hypertonia is present as an
additional factor, and that possitly vascular alterations are found
more generally in connection with hyvertonia, espzcially in the spleen.
Considering the I{requency of an identical stete of the spicnic vessels
in other cases, no diagnostic or similar significance mzy te ascribed
to these changes, at least those relating to the hyaline dzgeneration
of the larger splenic arteries, and under no circuzstances wiaen hyper-
tonia is involved.

I have not touched on the literature concerning the wrcolem at
hand. at this time I am unable to cdo so. The literature contains
many a report on the action of the splenic vessels and hyaline arteria.
changes have often been noted by numerous investigators. In 1912
Tsunoda read a paper about them before the Japanese Pathological
Society. However, the report is very short and not clear. Tsunoda
cormpared amyloid and hyaline degeneration of the splenic vessels and
follicles in 380 spleens and considers them to be a sequel of marantic
di seases, especially carcinoma, tuberculosis, lues. Fanr, in his
studies of nephrosclerosis and arteriosclerosis of the small orzan
arteries (1), departing from the same point as I, as discusced In the
introduction, pointed to the frequency of a hyaline degensrction of the
"vascular wall of ti: small arteries of the splenic pericllius, in waich
an origin in the hyperpiastic intimal thickening is not cicarly indicated."
He also segregates, and rightly =0, hyperplastic thickening of the intima
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from hyaline degeneration of the splenic penicillus arteries. I zm rot
acquainted with a more precise, statistical rcpresentation of hyaline
degeneration of the small splenic arteries. Such a tabulztion seemed
indicated to me, especially in view of the problem of hypertonia, as
already stated.

Finally it should be mentioned triefly that often the fine capil-
laries of the splenic follicles also are involved in thickening of the
walls of hyaline appearance. They stain red with van Gieson and usuzlly
are accompanied by hyaline thickening of the reticular “gitter fibers!
of the follicles. A thin exudate also points to the changes in these
capillaries. At the samwe time, reticular cells have often proliferated
in the form of socalled vesicular cells of the follicles. These
alterations of the capillaries shall only be touched on here --- they
have no bearing on the question discussed above ———; verhaps I shall
return to them elsewhers.

NOTE.

(1) Frankf. Zsch>. f. Path., Vol. 9, 1911.
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