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LYMPH-STASIS.

Ix studying the causes of various diseases, it has appeared to
me that the search for other factors than the immediate and
determining one has received too little attention. Nevertheless,
these antecedent conditions may be as indispemsable from an
etiological point of view, as the particular circumstance which
presents itself last in the series of events,

Views re- Much prominence has, of late years, been rightly
garding the given to what is known as the * germ-theory " of
relation-  gigeqse, Anyone who has had much praectical ex-
m:ghiﬂgﬂge- perience in morbid anatomy must have been struck
posits to with the almost constant presence of caseous mate-
tubercu- rial in some part of the body in cases of tuberculosis.
losis.  Many authors have called attention to this fact, but
the exact relationship between the two sets of phenomena does
not appear to have been definitely settled. Are they related to
each other as cause and effect, or are they merely conjoint effects
of some ulterior cause or causes, and so independent of any
irue causal relationship? Again, are the caseous glands origin-
ally dependent on the same specific germ that subsequently
attacked other parts of the organism? 1If so, is it a case of
auto-infection due to subsequent dissemination of the germ,
which may have been dormant in the gland until some accidental
circumstance set it free to circulate in the organism and infect
distant parts ¥ Or is the general infection independent of the
caseous gland as a focus, in some cases at least, and due to the
subsequent introduction from without of the same species of
microbe that was resident in the caseous gland? This last view
I am induced to believe is the correet one.

It is important to note that I have said ““as a focus,” since

the presence of caseous material in a gland may, to my mind,



1] LYMPH-STASIS.

predispose the individual to attacks of the specific ““ materies
morbi,”” or germ, otherwise than by taking an active part in the
process, though it is probable that sometimes auto-infection
takes place. My observations lead me to believe that it is
generally by its retarding effect on the lymph-current of an
organ that the caseous gland renders the part depurated speci-
ally vulnerable to the attacks of disease germs in general, the
bacillus of tubercle included. The theory of auto-infection may
obtain credence from the experiments on animals of Villemin*
and others, but there is no proof that such is the case in most
instances, nor would it appear necessary, as the bacillus must
frequently gain access to various parts of the body with the air
and food, especially in towns. Many observations have been
made, it 18 true, which tend to prove that caseous glands usually
contain the bacillus of tubercle, but there is no proof that the
specific germ is the cause of the enlargement and caseation, since
it is quite conceivable that the bacillus occupies the gland simply
because the conditions have been such as to specially favour its
growth in that situation.
The theory The hypothesis I will endeavour to set forth, and
of lymph- which I think accounts for the appareut relation-
stasis.  ship above mentioned, further suggests an explana-
tion for the presence of tubercle in those cases where no
caseous material is found, as when tuberculosis complicates
lymphadenoma and other changes in the glands, tending to
retard the flow of lymph from the organ depurated.

This theory of retardation of the lymph-current or lymph-
stasis, as I have termed it for the sake of brevity, is best studied
by reference to individual cases, and for this purpose a few
remarks have been added to each of the abstracts tabulated
below (vide p. 13).

It is important to bear in mind that lymph-stasis may be
brought about by conditions other than the presence of caseous
glands, the latter being specially potent factors in its produe-
tion when present, by virtue, as I believe, of the mechanical
obstructive effect being resident in themselves. They may
secondarily set up a fibrosis of the tissues in their vicinity, which
may intercept and obstruct a neighbouring lymph.current. If
the gland should attain a large size it may obstruct not only by

# ¢ (Gaz. Méd.," December 16th, 1865.



LYMPH-STASIS. 7

the disease within itself, but by pressing on other channels in
its vicinity it may obliterate them also. Much will depend on
the number of glands diseased and the possibility of by-currents
being established by regeneration, as is known to occur when
the thoracic duct of animals is tied.*
The lymph- Let us consider what occurs in the case of deeply-
staticfactor gituated organs, such as the lungs. It must be
ﬁaﬁ i a:a remembered that the space at the roots of the lungs

of lung is limited, whereas in many other parts there is
affections. ample room for side-routes to form. This may be
one reason why tuberculosis of the cutis is very rare, and that
extensive disease of the superficial sets of glands is so often un-
attended by serious results, general tuberculosis being only an
occasional occurrence.

If all the bronchial glands be diseased or surrounded by
fibroid tissue, in such a way as to completely arrest the flow of

lymph from the lungs}[there is still the possibility of the lymph |

being returned by the set of lymphatics which have been shown
to exist in great abundance under the visceral pleursm. In this
case the deeper parts of the lungs would probably suffer to some
extent owing to the lengthened course which the lymph would
have to take. The possibility of its being returned by the sub-
pleural set will depend also upon the condition of the lung-tissue
in that situation, for dense adhesions often form at the surface
and the adjacent lung-tissue undergoes a wore or less fibroid
change.

In this latter condition, the stomata, which Recklinghausen
and Klein have demonstrated, are presumably closed, so that
their safety-valve action, which one would imagine to exist in
healthy states of the visceral pleura, would be unavailable,

If these views be correct we shall not be surprised to find, in
reviewing the abstracts, that fibrosis frequently occurs about
the roots of the lungs, which we may surmise is the result of a
lymph-stasis and attempt at organisation, more or less suc-
cessful, of lymph products which have become arrested. We
should expect a pneumonia arising in a patient suffering under
these conditions to be long in clearing up, if indeed it clear up
at all; and we should expect, moreover, that pleurisy would
supervene on account of the great determination of waste pro-

% Astley Cooper, 1798 ; Andral, 1824; Magendie, 1821,
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8 LYMPH-STASIS,

ducts to the surface of the affected lung. If the patient
eventually rvecover from the acute stages of the pneumonia
more or less adhesion of the surface or possibly an empyema
may result, The tendency being for chronic pleuritis to set up
a fibrosis of the surface there will be more or less complete
arrest of lymph and waste produects within the lung. The late
Dr. Moxon has published an interesting case of surcharged
lymphatics (vide ‘ Transactions’ of the Pathological Society of
Tondon, vol. xxiv).

On reviewing the abstracts it will be found that it is under
such conditions as these that cavities are most frequently
found. It would appear that tubercle may be either an early
or late feature. In some cases it appears to be quite secondary
to the fibroid changes and excavation, whilst in others cavities
appear to form by the massing of tubercle simply, when they
are usually small, smooth-lined, and multiple, being due pro-
bably in the first instance to mere yielding of tissue from
retention of fluids, and not to aneerobiosis. As the lymphaties
become further charged with lymph-elements fibroid changes
arise, and the tissue readily undergoes ulceration, whilst the
walls of the cavities become ragged.

Occasionally, in very young children, one meets with a large
cavity in the lower lobe of the lung, which is firmly adherent to
the diaphragm, and exhibits advanced caseous changes in those
parts of the lobe not yet excavated. The cavity has ragged
walls composed of broken-down lung tissue, and contains soft
putty-like material along with purulent fluid in most cases. If
a pneumothorax have not already resulted there is little separa-
ting the lung cavity from the cavity of the pleura. There may
or may not be a few tubercles in the lungs of such cases. The
natural inference is that a broncho-pneumonia of the base has
oceurred and that it failed to undergo resolution, caseation and
formation of cavity being the result. The chronic pleurisy and
changes in and around the bronchial glands are, in my opinion,
the chief factors which determine these degenerative changes,
and especially do I lay stress on the fact that the lymphatics of
that half of the diaphragm must be obstructed.

It is quite conceivable that during the last days of an illness
fluids tend to accumulate in the tissues, the lungs included, on
account of the feebleness of the blood circulation. TUnder these
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a distance from the bowel this is more likely to be the case than
when several glands are affected or situated near the gut, as is
the group related to the lowermost portion of the illeum. These
facts are explained by the assumption that the lymph in the
former case has greater facility for escape than in the latter.
Tubercles will often be found studding the lymph channels only
in the vicinity of ulcers or between them and the associated
diseased glands.

The muscular structures do not allow of stasis of lymph,
though their proper muscular fibres may be affected as regards
nutrition by reason of imperfect removal of waste products;
whilst the bones, not being subjected to compression, afford
facilities for lymph-stasis. It is true that the existence of
lymphatics has not been satisfactorily demonstrated in the case
of bones, but this is probably owing to the obstacles which
naturally present themselves to successful injection.

The apices of the lungs are affected more than the bases, pro-
bably on account of the former being less subjected to the expira-
tory compressing influence of the chest and abdominal muscles.

Lymph- The forcible expiratory and often long-continued

stasis in- puffs which precede the drawing in of the breath in
duced by whooping-cough must tend to drive the lymph out
whooping- of the lungs through the bronchial glands. Now,
cough. ;¢ pneumonia have supervened the lymphaties will
be overladen with lymph and much * choking ™ of the glands
will arise from the cough. It is under these conditions that we
meet with the much enlarged, softened, bronchial glands, which
are supposed subsequently to undergo caseous change. If no
broncho-pneumonia exist in whooping-cough cases the glands
will be found quite small and the lungs highly emphysematous
usually. The pneumonia of whooping-cough, together with
that of measles, scarlatina, and diphtheria, is very prone to resist
all attempts at cure and to undergo acute softening or chronic
degenerative change, all of which owe their non-resolution to
the extensive implication of the bronchial glands often met with
in these diseases. 1 have sometimes observed at post-mortems
on such cases that the pneumonia was commencing about the
roots of the lungs, evidently in the vicinity of bronchial glands,
whilst the peripberal portions of the lungs were simply emphy-
cematous. I surmise that these damaged bronchial glands afford
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specially favorable conditions for the growth of the bacillus of
tubercle,
Lymph- Whilst lymph-stasis appears to be a necessary ante-
stasis  cedent condition for the development of the bacillus
favouring of tubercle within the organism, my observations

l;aclﬂl’: 5 lﬁ_ also point to such a condition %avuuﬁng att.a.ek_a of
crobes  other specific microbes. For instance, whooping-

other than cough tends to follow measles quickly, and diph-
the bacillus theria supervened in some of the cases of caseous
of tubercle. glands noted in the abstracts. In both of these in-
stances we may suspect some lymph-stasis to be the predisposing
factor.
Family pre- Viewed in the light of the foregoing anaidjﬂ:a.tiuus
disposition tubercle is not likely to be of congenital origin any
to tubercu- more than measles or whooping-cough. But there
losis and  gre reasons for supposing scrofula, or, at any rate,
serofula.  o5500us deposits in glands, to be sometimes con-
genital, as these lesions are found occasionally in quite young
infants. Much less can it be maintained that tubercle is heredi-
tary. But we can well understand how a disposition to caseous
deposits (scrofula) may be hereditary, if we regard its essential
pature to be some morphological variationin the elements of
the lymphatic system tending to originate lymph-stasis.

The caseous material in a lymphatic gland will be observed
first usually in the peripheral parts where the afferent lymph-
atics are distributed. It is looser in texture than the medullary
part, so that the latter probably offers more resistance to the
passage of lymph. Now, according to experiments by Onimus,*
cells form and multiply in lymph plasma subjected to osmotic
action at blood heat whilst enclosed in thin animal membranes.
Under normal conditions the passage of lymph through a struc-
ture such as that of a lymphatic gland must be very materially
checked. Austin Flint + thinks that this retarding effect of
the gland accounts for the normal increase of lymph corpuscles
during the passage of lymph through its meshes. Is it not
possible, therefore, that certain inherited variations from the
normal type disturb this delicate adjustment; which fails pos-
sibly on account of the larger size of the cell-elements, since

* Onimus, ¢ Journal de I'Anatomie et de ln Physiologie,” Paris, 1867, t_ iv.

t Austin Flint, M.D., * Physiology of Man,” p. 526, vol, ii, New York, 1867.
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this tendency has been ascertained by Rindfleisch* to be a
notable feature of scrofula? The characteristic manifestation
of scrofula then will be caseous deposits, especially in the
lymphatic glands, the presence there of the bacillns of tubercle
being of casual import, though when present possibly intensify-
ing the obstruetive effect by its own tendency to induce large
cell-forms.

Lymph- But besides some inherent defect on the part of the

stasis  lymph-glandular system lymph-stasis would appear
arising as & t 4yise primarily in some cases from such conditions
&2&‘;&1& as tend to flood its channels. These conditions are:
in various (1) Deficient blood circulation from some cause, as
organs, or in great prostration during the last days of an ill-
partly so. ness; (2) increased physiological action in an organ;
(3) acute inflammation from any cause. In all three there is a
tendency to overload the lymphaties and to disturb the adjust-
ment either temporarily or permanently. Reasoning on this
basis one is not surprised to find strumous disease of the bones
in growing children, in which case many factors may combine
to bring about lymph-stasis, In nearly every case of strumous
bone or joint disease one gets some history of injury which may
be viewed as the immediate exciting cause.

One word with regard to inflammation, Its clinical features
will depend upon the specific cause in each case, as well as the
constitution or state of health of the individual at the time of
its onset. Simple traumatism may lead to increased physiolog-
ical action in the part, but extensive inflaimmatory changes are
usualily attributable to the introduction of some form of microbe,
Waste products, unless speedily carried away by the blood-vessels
and lymphatics, will cause a * choking” of the lymph-glandular
system related to the inflamed area. If the lymphatics be fune-
tionally adequate little harm will probably arise as the result of
the inoculation, but when the reverse obtains many specific
organisms will find a congenial soil for their growth.

Everyone must be acquainted with the difference presented
by the cicatrix which forms after a superficial inflammation in
a strumous and in a non-strumous subject. The hypertrophie
aspect in the former may be due to defective absorption by the
lymphatics.

# Ziemssen's * Cyclopmedia of Practical Medicine,' vol. v.
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a4 LYMPH-STASIS,

and tubercles tend to form, though in some cases of choroidal
tubercle no obvious changes in the dise, or meninges of the
brain, can be detected, in which case they are comparable to
disseminated miliary tubercles arising elsewhere in the last days
of tuberculous disease of some organ. One would perhaps be
justified in calling it “tubercular choroido-lymph-stasis” rather
than * optic neuritis.”

Atheroma. It appears to me probable that atheroma may
originate in lymph-stasis. Seroll-like buffy markings* are com-
mon about the internal lining of the root of the aorta in young
children dying from various forms of disease, but they are more
markedly developed in diphtheria,t and such diseases as are
attended by general enlargement of the mediastinal glands. I
have seen this condition well marked in a case of mediastinitis
with caseous glands. It will be seen that these are all conditions
in which the return of lymph from the heart and great vessels
would be hindered. Granulo-fatty changes in the heart-muscle
may be one effect, though this is usually attributed to non-
oxygenation, Probably both factors are at work.

Mechanical strain has been spoken of by some aunthorsf as
one of the factors in the causation of atheroma of the aorta,
but the question which has arisen in my mind is whether lymph-
stasis is not accountable for an initial weakening of the wall of
the vessel. At any rate, we find that the seroll-like markings
alluded to above ocenpy almost identical sitnations with those
commonly affected by atheroma; and, as the former appears’to
be due to lymph-stasis as a predisposing factor, I think we are
entitled, on logical grounds, to attribute to lymph-stasis a share
in the causation of atheroma also. A careful examination of
the mediastinal glands will perhaps decide the point in cases of
atheroma, but I am not aware of any investigation of the kind
baving been made.

Fibroid As in the case of the lungs, fibroid changes in

degenora- various other organs may be found, on ecareful
tion of  inquiry, to be the result of lymph-stasis. We know

Organs.  {hut cirrhosis of the liver follows thickening of its
capsule, in which case the superficial network of lymphatics

* Usually designated ““simple fatty degeneration.”

t Vide paper by the author, * Brit. Med. Journ.,’ July 16th, 1887.

t Wilks and Moxon, © Pathelogical Anatomy ;' and Rindfleisch, * Patholog-
ical Histology.'













































