View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by University of Nebraska Medical Center Research: Digital Commons@UNMC

b

University of Nebraska University of Nebraska Medical Center
Medical Center- . .
BREAKTHROUGHS FORLIE DigitalCommons@UNMC
MD Theses Special Collections
5-1-1932

Splanchnic blood vessels

Gordon A. Prachar
University of Nebraska Medical Center

This manuscript is historical in nature and may not reflect current medical research and
practice. Search PubMed for current research.

Follow this and additional works at: https://digitalcommons.unmc.edu/mdtheses

b Part of the Medical Education Commons

Recommended Citation

Prachar, Gordon A., "Splanchnic blood vessels" (1932). MD Theses. 231.
https://digitalcommons.unmc.edu/mdtheses/231

This Thesis is brought to you for free and open access by the Special Collections at DigitalCommons@UNMC. It
has been accepted for inclusion in MD Theses by an authorized administrator of DigitalCommons@UNMC. For
more information, please contact digitalcommons@unmc.edu.


https://core.ac.uk/display/268248158?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.unmc.edu/
http://www.unmc.edu/
https://digitalcommons.unmc.edu/
https://digitalcommons.unmc.edu/mdtheses
https://digitalcommons.unmc.edu/spec_coll
https://pubmed.ncbi.nlm.nih.gov/
https://digitalcommons.unmc.edu/mdtheses?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F231&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1125?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F231&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unmc.edu/mdtheses/231?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F231&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@unmc.edu

s

NS T T T A
BLOOD VEESSELS




=

SPLANCHNIC BLOOD VESSELS

The original purpose in mind, in an attempt to present
a discussion of the splanchnic blood vesgels wag to concert

data as to how these vessels were alfected, a2g to what the

actual pathologicel and physiological changes were; and ag
certain of the chemico-physical factors operabing in deter-
mining as to what thelr status was 1in.the more prevalent di-
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seases common to man. After & ailable medical
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literature I found that it was necessory to focus my efforts
mainly on generalizations ss far as specific disesse entities
were concerned, and to present certain experimental data in
an ¢ffort to show whet avallsble experimental agents and pro-
cedures are known to produce changes in the gplanchnic blood
vegseles and thelir relsted abdominal viscera., With a realiza-
tion of the available data on the anatomical aspect of the
gsplanchnice blood vessels and their allied sympathetic inner-
vations, an attempt will be made to present a concise account
of the anatomy of this material. With this working basis the
general clinical aspect of patients sulffering with severe re-
lazation of the splanchnic blood vegsels will be attempted in
part, and an amalgamation of experimental datg producing coi-
ditionsg simuleting actusl dilatation of the gplanchnic bhlood

glg together with generalirzaticng made upon the study of

vatients suffering with this condition; actual attempts made
at therapeusis of conditions of relaxation of the splanchnie

blocd vessgels will be presented.
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The splanchnic circulation physiclogically considered,
is distinet from the gomatic or periphnersl circulation. It is
well Xnown that there ig an inverse relation betweeon the cir-
culation of the somatic area and the sgplanchnic area. When
the periphersl vessels dilaté, the splanchnic vegscls con-
tract. This méy be illustrated by nlacing a mustard plaster
upon the surface. This produces a local hyperemia through
the dilatation of the perivheral arteriocles, with correspond-
ing contraction of the deeper vessels., The splanchnic circu-
lation, consgiderecd an&tomically, includes the celiac axis
(gastric, splenic snd hepaetic vessels), the superior and in-
Terior mesenteric arteries and velns, the renal velns cte.
the abdominal viscera. (1)

The arterial branches of the @b&om1ﬁ 1 aorta are di-
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selg are roughly divided into renal,and spermatic or ovarian
arteries; and a single group composed of the celliac axig,and
guperior and inferior measenteric arteriegs. The paired vig-

ceral branches of the sabdominal sorta bOLl nning with the

three pairs of surprarenal arteries- supe
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ferior. Of these, the middie only arise from fthe sorta di-
rectly; the superior spring from the infTerior phrenic, and

the inferior from the renal arteries. These vesggels all
form an anastomotie supply to the suprarenal glands. The

ronal arteries arise one on each side of the aorta below
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he origin of the superior mesenteric artery and oppes

the second lumbar vertebra. REach artery enters the hilus of

cach kidney and divides into a number of branches. The in-

0
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ternal gpernstic arteries are present in beoth sexes; in the
they are called testical arteries and in the female,

ovarian arteries., Xach testicular artery runs downward and
forward on the anterior surface of the psoss major to the a@-
dominal ingasinal ring, when 1t comesg in relation with the
duetus deferens. It accompanies the ductus deferens bthr

to the testic, to which 1t is distributed.

L2 trre s A e T A ! o \ 5 1 = < e 1
The course and relations of emch orarian artery as far as the

level of thebrim cf the pelvis mincr, are the same asg the re-
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lations of the corresponding te

level of the upper end of the external iliac artery, each

ovarian artery turns medially,crosseg anterior to the upper
end of the corresponding external i1liac artery and vein and
enters the upper part of the broad ligament of the uterus.
In the broad ligament it runs medially, below the uterine
tute, to the level of the ovary. There it turns backward
and runsg between the layers of the mesdvérinm; where 1t breaks
wn into terminal branches where 1t eﬂ%@rs'tLe hilum of the
vary. The unpalred vigceral brancheg of the abdominal aorta
beginning with the coeliac artery, arises from the front of
the abdominal aorta immediately below the’u tic orifice of
the diaphragm snd between its crursa. It 1s a short but‘wide
vessel which téfmlﬁdtuw by dividi;w into three branches- the
lelft gastric, hepatic, and splenic. The left gastric &rt@ry
approaches the lesser curvature of the stomach near the e~
sophagus and runs down to the pylorus to anastomese with the
gastric branch of the hepatic artery. The splenic artery is

the largest branch of the coceliac axis and runs posterior to

o




the stomach in relation to the pancreas to supply the spleen.

In ite course it givesg ofT tributary branches to the pancreas
and stomach. The hepatic artery turng to the vight, continu-
ing as the main hepatic branch whieh supplies the liver and

the gall bladder. It sends a short gastric bran to the leg-

actomoges with the leflt

tﬁ
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ser curvature of the stomsch which a
gactric artery. Ite largest branch is the left gastro-epiploic

artery which

b

agges posterior to the pylorus_along the greater
curvature of the stomach. The superior mesenteric artery
springs from the front of the aorta just below the level of
the coeliac axis in front of the first lumbar vertebra. It
gives off rumerous branchég which supply the dvcdernum and the
pancreas 1n part, the whole of the small integtine below the

arid the large intestine nearly as Tar as the left
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colic flexure., The main dbranches arc the intestinal to the
small intestine, verying from ten to sixbeen in number, which
are seperable into jejunal and ileal groups. 4n inferior
pancreatico-duocdenal artery supplies brancheg to the pancreas
and dvodenum.. A middle colle branch suppllies the transverse

colon and & right colie branch supplies the ascending colon.

An ileo-colie branch has much the same distribution.

The inferior mesenterdcartery springs from the anterior

N

agnect of the aorta, supplying the large intestine, and is con-
tinued a¢ the superior hccoyvbela 1. . The first branch, the
leTt colic artery, supplies the cclon in most of its extbent.

The sigmoid branches supply the sigmoid and together with the

left colie branch, anastomose freely with the internal -

branches ol the superior mesenteric. The superior hemorrhoidal.
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artery anastomoses with branches of the middle hemorroida

ar T%*v together with which they supply the rectum in its

full extent.

In a congideration of the venous drainage of the vis
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cersa, the veln of paramcunt importance is the inferior vena
cava ani ite trivutaries, which receives the whole of the
blood from the lower extremities, and the greater part of
the bleood from the walls and contents of th@ abdomen and

ight sgide of the Dbody of
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velvis. It commences opposite
the fifth Iumbar vertebra, behind and to the right of the

right common iliac artery. It ascends through the abdomen,
anterior and to the right of the vertebrsl column, continu-

phragm, nmiddle midiastinum, and up to
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the right side of the heart.

The hepatic veinsg convey the blood which has passed
through the liver from the portal velns and hepatic artery,

and they open into the portion of the inferior vena cava

!

Just below th@ diaphragzm. The inferior phrenic veins con-

1

vey ¥venous blood Trom the substance of the diaphragm. The

-3

ight inferior phrenic veln terminates in the upper part of
the inferior vens cava, and the left inferior pdhrenic vein
terminates in the left suprarenal vein. The suprarenal veins

The right

o
-

“rom tihie subgtance of the suprarenal
veln terminates in the inferior vena cava, and the left
suprarenal veln oping into the left renal vein. The rens

velns begin by the uhion of five to six tributaries issuing

7

from the hilum of the kidney which terminate in the inferior




vena cava.
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from the

testis and

and Torm a nlexus, the pampiniform plexus.
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upward through the sercotum and inguinal canal. The terminal
tegticular vein on the rlﬂmb gide opens into the inferior vens
cava and thet on the left side inte the left renazal vc;'. The
ovarizn veing have 2 much gimilar distribution and termination.

The UDfDxl gyetem 1s comprised of the portal, superior .

and inferior mesenberic together with the splenic veins and §

: - THin o e - o~ 3 PR N S P I 1 \ Ly
their Tributaries. This system conveys bDlood to the liver from

the whole of the abdominal and pelvic nartes of the ali-
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mentary cansl, from the pancreas, and from the gpleen. The

tnwbvt ries of origin corregpond closely with the terminal
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accompany for & considerable distance. The larger, or ter-
minal veilns, however, leave thelr associated arteries; tﬁ@
inferior megsenteric velin Jjoins the gplenic veln, and the latter
uniteg with the superior mesenteric vein to form the pert&i
vein whieh passeg to the liver. (2)

When congidering the supply of the abdominal viscera by
these ch§eis, we Tind that they are of mneceomeity, extremely
sensitive to all stimuli. This is explained by their depen-
Tor activity upon the stimulstion supplied by food,

and other substances coming in contact with the zastro-

intestinal muccsa. Begideg this office of the splanchnic
circulation in supplying the sbdominal viscera, especially

during ?u@ir Tunctional activity, we must regard it as a vast
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regservoir and regulating apparatus for the entire Gir@ulubl3ﬂ-

We know that when passing from a coocl into a2 warm atmosphere,

the vessels naturally dilate; when vassing from a
heated atmosphere into an intensely cold atmosphere the peri-

pheral vesgsels vigourously contract, and the blood which was
belore distributed over the surface, passes not into the brain
or pulmonary vessels, but into the splanchnic arca, and these
vegsels must ne@,uhufllv dilate to accomodate the influx of
blood. The mechanism must be extremely sensitive to admit of
guch rapid changes. The response to locsl stimuli ig still
more srompt. Fhen stimulation is avplied to the mucosa of the
gastro-intestinal tract, immediate hyperemia results. T
cular activity is entirely dependent upon the iﬁtegfiﬁy and
gengitiveness of the vago-motor apparatus. Prolonged stimila-
tion results in congestion of pathologic hyperemia. We must
regard all stimulation as reflex, even psychilc impulses or-

iginating in the higer centers, such impulses being transmitted

to the vaso-motor apparstus thal controlsg the gplanchnic circu-

lation. .
find, therefore, that the characteristics of the

splanchnic circulation are; its sensitiveness to 211l stimuli,

prompiness of aetion, and a marked difference between the ef-

Tects of weak and strong stimulation and the effect of brief ag
compared with prolonged stimulation.
While the physioclogic laws of this third characteristic

.

of the body, ig more or less univers-

1ly understood, there is & marked distinction observed when 1t
ig aprlied to the gplanchnic circulation. ILocs ll], the main

stimaleticn cf the circulation of the gastro-intestinal tract,




ig obtained from the entrance of food and its passage through

the stomach and intestines. FNormally, there results: hyperenis
2 o b

secretion, motivity of stomach and intestines, and absorption.

It will thus be understoocd that physiclogie hyperemis ig egsen-

tial, before muscular activity and absorption can occcur.
The Torme of stimulation may be gummarised as follows:
Chemic, mechanic, psychic-varying degrecs of heat, cold, ete.
Chemic stimulation may be demonstrated by the use of
rustard emulsions applied to the mucous membrane of the stomach;
mechanic stimulation may be produced by the use of bran and
conrge substances, distentiorn of the stomsch with &l and water
or the mechanical applications of any ilnstrument. The result of
peyehic influence ig observed in the increased secretion by

means of cdors of food, sight of food, ete., increased diges

ive activity from pleasurable emotions as oom;arké to the re-

(&8

slon from any cause.
Heat modifies the splanchnic circulation more promptly

and effeetually than is observed in other areas of the body.

Chemie Stimuleticon.- This may be demonstrated by douch-

the mucous membrane of a dog's stomach with & 1 to 500

o

(19 |
tula by the atthor's valve operstion,(4) which permite. the

Sprtms

mustard emul/Lo . The method is to first make a gastric fig-

introduction of an-.electric light speculum for the observation
of the mucosa. On withdrawal of the instrument from the stom-
ach, the valve closes and prevents the escape of any of the

gastric contents.




In @OLOllhg the stomasch with the mustard emulsion, 1%

[4:]

is best to uge the auvthor's needle douche. (5)

Experiment 1. Dog, with gastric fistula, (valve oper-
ation under chlorcform) Introduced the electric light speculum
through the gagtric Tistula and noted the appearsnceg of the
mucosa. The needle was then introduced . through the mouth into
the stomach, and a mustard emulsion 1 to 500, at body tempera-

& -

ture douched over the mucosa. In five minutes a local hy

el
B

mia of the mucous membranes became markedly reddened. No evi-
dences of changes 1in the peripheral circulation or indication
of splanchnic congestion could be observed. In twenty minutes

the mucosa was deeply congested.

5}»

Ixperiment 2. Dog without anesthesgia, placed in opers
ting ftrough and tied in position. Prolonged examination not

go practical, Examined the mucosa with speculum, as in Ex-
periment 1. Introduced mustard solution 2 to 500, through
the fistula. Agein examined the mucosa and obs&rve vlthln

local hyperemia, &g in the Tirst experim@nt.

snt 3. Dog under anesthetic. Introduced douche
with water at temperature 40 degrees (€. ralsed to 45 degrees
C. in place of musterd emulsicn. The heat produced a slight
pinkish shade at the end of three minufes. When the water was
increased o 45 degrees C., and the pressure *of the projected
gteam Was increased, & marked hyperemia of the mucosa was ob-

>d .
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Experiment 4. Used douch of cold water at 15 degrees C.
Mo marked change in the circulation was observed at first. In
five minutes the mucous membrane showed & hyperemia; this was

egpecially noticeable when the pregsure of the projected sirean.




wag increaged, with & corresponding increase in the percussion

Wel o
force of the Tay.

Yechanicael stimulation of the mucous menm-

Experiment 5.
brane by the usge of the revolving sound(gyromele). After re-

volving the sound within the stomach for three minutes, the

omach wag examined and presented s markedly reddened and
hyperemic appeasrance of the gastric mucosa.

Similar QYQCIlL‘ﬂtS to the above were performed on docgs
and rabbits, with the abdomen exposed so as to observe the
changeg of the gplanchniec circulaticn. It was found that
moderate stimulation by chemic or mechanic means, or by heat

planchnic cir-

{’r’l

or cold do not produce marked changes 1in the
culation, but the effect, so far as could be observed, is

chiefly loca! When the chemic or mechenic irritation is in-

creased or prolonged and where the tempersture of the water
reacheg 50 degrees C. within the stomach, there is & prompt
and markcd change in the splanchnic circulation. There is

undoubtedly increased activity in other organs, produced by

the local stimulation of the gasitrice mucosa, but which cannot

@

alwayse be shown experimentally. The control experiments were

made to compare with the changes observed.
from the above experiments, we may conclude that mod-
erate stimulation of the geastric mucose produces local hyper-

emia and reflexly affects the circulation of the other organs.

The elffects of disturbances of the splanchnie circula-

tion upon the gtomach and intestines are largely as follows:
Contraction of the splanchnic area, with dilatation of

somatic area, i.e., the peripheral cireulation, is a condition

e

in which the blood is distributed to the periphery with
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gimultaneous contraction of the splanchnic vessels
inles of thig condition, the regults of exercise jus
bvefore or after s meal, which increasesg the periphersl cir

culation and interferes materially with the physiologic hy

1ot water immediately after a meal, will inhibit, or perha

cheek completely, the motor and secretory functions of the

DS

stomach, this being the regsult of the disturbed circulatory
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balance. Colonic lavage, or injections of

of hot water into the colon, interferes at once with the m

activities of the stomsch, causing more or legss nausea and

similar to placing the feet in hot water inmediately alter

eating, inssmuch a&s the use of hot water 55 degrees C. in

Ao

s
e

colon produces contraction of the gplanchnic vessels with di-

latation of the peripheral arteriocles. (5

“roncounced dilataticn cf the sgplanchnic ares, or path-

clogic ﬁvyer@mia (both arterial and venous congestiom}.
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uvee of the sphygmograph before and
onic lavage and blood count.

We are Tamillar with chaenges of the
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lation in cardiac disease, egpeclially t
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lation fol

géngral symptoms of ,)luﬁchﬁlc congeatlion are
negpection of surface, character of the pulse, the

after hot baths, col-

splanchnic eircu-
ligsordered circu-

lowing large ingestion of food and water, and alsc

the circulatory distorbance in hepatic obstruction with the

resulbting insctivity of the gastro-intestinal tract caused

stro-intestine

[y

the venous congestion. Chronic g=

€

diceagses:

by
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‘ofte produce marked disturbance of the soylanchiic circulation,

k)

interferes with the motility and the secretory function of the
enstro-intestinal tract. This is especially true of acute

tegtines, such s vearious forms

appendicitie, all of which are known to result in marked
snlanchnic congestion which interferes with both the motor and
gsecretory functions of the stomach and intestines. In shoek,

after an operation, the chief pathologic condition observed is

Qp] snchnic cong estion. Clinical evidence has vroved the inac-
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tivity of the digestive fumotion, both of motivity anc
tion in shock. This, I L zve repeatedly shown in my experiments
on animals in Shoci.(/)wMﬂ

Splanchnic congestion may be artificially produced in
animals. My earlier experiments were by the
culation according to the
fellowing order: By openihg the abdomen and observing color
changes of the abdominal viscera, by changes in the calibre
of vescels observed with & small lens and in the mesentery of
the frog =znd gulnea pig; microscopiec examinationg of the cap;
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by this method show the rap-
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idity of the current, dilatations of the vessels, stases, cte.
4 second method is indirect. It consists of observing
4.

the color changes in the peripheral circulation and the blood
pressure(taken with the manometer and kymograph tracings,ete.)
Vascular relaxaticn or dilatation of the splanchnie

area is a symptom complex with assoeiated nerveus and physie-

2] phenomens. . :
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Tn our practice the condition is Ffound moet frequently in
women, dbut it is not of uncommon occurrence in men.

The causes are congenital or aénuired. Environment and
offget a congenital tendency. In general

.

e alTecting peripheral resistance or hearsd

cnergy. There ig intraabdominal congestlon preceded by

m

splanchnic vasgomotor insulficiency. Thege conditions arige

.

from variocus functional or organic derangements,
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as box-
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i, particularly autotoxemias, constitutional diseaces,
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frequent pregnancies, tumors, and endocrinal imbalance, as in
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cage of adrenal insufficiency and thyroid excess, all assoel-
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gted with & dersngement of the autonomic-sympathe
£

- eystem. Splanchnic dilatation is often found in splanchnop-

tosig(9), including abnormal distalward movement of visgcera,
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"abdominal relaxation, xrloh may sometimes be nreoﬂ
thoracic relaxation, elongauion of mesenteries, and compres-
gion of the duodenum?! Constipation with its inducing factors

varbiculary ptogie, is often an associated cause. HMany of

s are heavy Tlesh consumers with a resultant

purin excess, faforing decompoglition with its toxic wa
Others suffer from nonobservance of a bslanced diet, assocl-
sted with & capricious appestite and.c“hﬁr violations of the.
lawe of health.
In appearance the patient often presents a piciure of
lowered tonicity- thin, flat ohesﬁ@d, with impaired regpira-
— tory movement, and poorly postured, with flaceid abdomen and
flabby muscles repregentative of lowered resistance. The less

frequent type is inclined to obegity and has a heavy abdomen.




The symptoms most frequently mentioned are those of

o+

Tatigue. These patients are slways tired on rising, and have

& genersl let down feeling with lost initiative and resiliency.
The glightest exertion causes exhaustion, and the sufferers
are disposed to be cross and irritable. The ordinary duties

of life, even dresging are onerous. The vision of life is

?
disturbed and depresged, often verging on meloncholia. A
congested prostate or inflamed uterus may add a nervous syn-

o

drome. Trophie disturbances are present, evidenced by de-

ficlent secretions, dry halilr, a dry discolored skin, and brit-

tle naile. - Regpiration is sometinmes disturbed, owing to pres-

sure or downward traction. Qv@w es may occur on slight exer-

3

tion, OTQOPblj owing to diminution of oxygen and increase of
carbon dioxide in the blood, causing qulcker and decper reg-
piration untillrespiration becomes labored. The oxygen content
of the blcood is lowered, so affecting nuitrition. Bilious at-
acks may occur, due to disordered circulation and engorgement
of the liver. Gsstro-intestinal symptoms often predominate

with fermentation, eructations, nausesa, vomiting, or even at-
tacks simulsting ptomsine polisoning or the symptoms of extreme

he proximal (10) end of the duoden-
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um being dilated with the gtomach, the duodenum being fixed,
while the organg move distalward in splanchnoptosis In such
rages pain (11) is'felt and is meinly referred to the lateral

and dorsal region." Symptoms of endoerinal disturbance may be

vresent. When the cardia is involved, syncope may ocCUIr .




The splanchnic area, the largest vasomotor area, ils con-

trolled by the gplanchnic nerveg connected with the semilunar

ganglia and solar plexus, vhich supply &ll of the abdominal
vigcera and the diaphragm. The gympathetic nerves regulste the

lumen of the bloodvessels. Disturbance, mechanical or patholog

ical, in this region or in association with a disturbed thoracic

n
Q

s )

areca alffecty the solar plexus with the asgociated nerve

6]

and the
blood vessels regulated by them, as well ag the organs whoge

1e nerveg and blood-

ot

functiong and activities are controlled by t©

the apl anchnics are from
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Tibreg coming from the Lfifth to the twelfth dorsal nerves, which
may arise (12) from the gecond to and ineluding the eighth dor-

or even including the ninth. The ;,l“ncﬂnlc
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c 3
nerve has the largest vascular control of the body; in the

liver alone it controls one fourth of the total amount of

bloocd in the bedy. The lesser splanchrnic has its origin from

the tenth and eleventh dorsal ganglia. Irritation of the com-

-

municating branches between the elcvcnt dorgal and second lum-

bar nerves causes marked dilatation after primary contraction.

Landoils (1%) notes that Yirritation of this nerve (the

splanchnic) 'is, therefore, followed by marked
presgure. Paralysls of the eplenchnic, as it innervates
terics of the abdowen, is atbttended
with sueh marked gtagn&tloﬁ of blood in the dilated abdominal

vegsels that all repmaining portions of the body become anemic

esult in a measure in congequence of intra-
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pelvie velng are

encrrous quantitlies of bhlood.

tion, and stasis of the pelvic
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position,
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:d vitality,

Imndois (14) states

devyending in part on

body weéight.

"The

(15),

containing
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cauges hyperemia, conges-
gans. The liver sufferg like-
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vortal vein, and the in-
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wounded. Autopsy findings




to Byron Robinson, have shown a lengthening o

[N
.
Q
ot
.
o
i
o
=
-
jw}
=
:“5"
1!
b
3]
o+
e
o
¢
n

eral inches in a gplanchnoptotbic sub
that"the visceral arteries elongate, decrease in diameter,
diminiseh spirally, experience parietal atrophy,” and their ac-

companying nerves sulfer, "dam mneg ing vageular function (espec-
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essive, deficlent, or dispropo:z

pathological chenges due to congestion. There is, as a result,

o)

a lowered functional activity and form, the latter due %o in-

4

tengion and interference with normal functlon, as well

greasel
ag extraneous pressure. Owing fo the stasis, invasion of in-
Tection is @aéy.

Defective circulation results in "cardionbosi g, (18)
Flexion, stenosis, elongation, dilatation,” nerve embalance,
snd venous congestion. Venous congestion alters the body dis-
tribution of the blood, resulting under certain conditions in
nyocardial insuflfficiency, which may often be demonstrated by
taking the pulse of the individual in the lying and sitting

pogture, and noting the presence of a higher rate or the sane
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pulge record when lying ¢ ting. Dizziness, headache,
digturbed vision, and cardiac irregularities may he a common
“J”ﬁ“”Wé with these patients. Loss of toniecit v of the heart

vessels results in muscular relaxation, mar-

murs noticealbe during a rest period, dbut e inated by ex-

ertion. It is these cases which are particularly

4 33

treatment with mechanical vidbrations over the corregpinding

3

gpinal centers.
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In cardiac caseg the liver may hecome enlarged.
Vaguez (19) states that, " at necropsy on subjects dead of

-

heart Tailure, the liver is increased in size, the average

ght heing Trom gixty-six to ninety-threc ounces. The gap-
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1 hepatic veinsg outbtgide of the liver may be

in
that they admit the thumbs. The trunk and branches of the
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neortal V@%ﬁ algo arc distended 2nd sclerous. Th
hitie may extend to a distance, explaining the customary
conges tlon of the abdominal viscera a&nd the asscites.”

In cardiac disease the typical, fully developed car-
dise kidney, says Chaufferd (20), " ig the end result of an

STl

zalie, which has become chronic.

pes )

g;:

intense, prersistent venous

i
This formula sums up very accurately the evolution of the
lesions of the kidneys in cardiac patients, and it indicates
that the congestive cl,m&nt plays the preponderant part.”
Tt is & cyanctic kidney.

Fxamination shouldbe made of the pulse and blood pres-
sure, both in the erecct posture =znd the prone position, with

from the waist up. Also, observe the

excursions. It will be noted that most

e

of these cases are abdominal breathers. X-ray examinations
are of importance in completing the dilagnosis. A pathog-
nomonic sigzn of spls snchnic dilatation is found when the lower

art is percussed be-
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part of the sternum contiguous tc the

Tore and after interrupted Vvibration spplied over the stomach.
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The percussion note before treatment ssonant or hyper-

whereas after treatment 1t 1s dull cor f£lat.
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latation of the splanchnic area thie arez of
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In vascular 4
dullnegs is greabter than in the normal individusl. There is
aleo an exaggerated abdominal dullness.

finding of great importance 1is the disparity
existing in the blood prescure of patients sullering from

£

vascular dilatation of the splanchnlec arez, or vasomotor fton-

Q

21 deficieney. It ie our obgervation that thege cases, when

terminate in sudden death as a rule
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ascribed to apoplexy or acute indigestion. Howell (21) states
"In determinations of blood pressure in the brachial artery of

must be taken to keep the arm in teh same position in

mayl Care

a scries of observations, in order to equalize the hydrostatic

e

factor. The importance of this gravity is mogt evident in the

cace of the abdominal (splanchnie) circul:ztion.”

«

HWormally fror lying to gitting the systoliec and disstolic

presgures are Iin the ascending scele. The pulse presgsure is

in & descending scale, and the
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the blood pressure. In vageculear dilatation of

area the systeolic pressure ig uniformly higher when lying
sitting Howell sﬁat@s (zZ2) ™ that, under normal co diti@ns,

nerivheral resistance in this great area (splanchnic)
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plays a predominating part in the maintenance of normal arter-
ial prescure, and, by the same reasoning, variations in tome

Pelbe) 3 4

in the arteries of this region must play a very large part in

the rezulation of arteriasl prescure’. anger and Hooker(23)

acknowledge that "the changes of the circulatory conditions,
1n

when the ercct posture ig assumed, are inducsd mainly by the

action of gravity, and are probably elicited by 'blesding' into
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e lower extrenities. The effect 1s compensa
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constriction =nd by an inereasec in the energy of the heart™.
The two factore requiring regulation in the treatment of vas-
cular relaxatlon of the gplanchnic area are ”p@riph@fal or
vasomotor constriction” and cardiac tonicity. Causes af-

fecting s disturbance of the normal relations must be removed

£y

¢

if poseible, and the possible consequences be so obviated.

normally the cyqtollc blood pregsure is approx-

imately four Ml%llmftfég higher when gitting than lying, in

eplanchnice dilatation it may be the same, or some-

tirves revergsed, often ag much asg twenty to thirty millimetres

3

Thig we find is pathognomonie. It may be agsgociated with either

=+

high or low blood pregsure. (24)

with exophthal-

Sys.lzing

P.P. 66 Pulse 116 V-7988
‘ 69 n 1lg V-8l42

After s five minute' vibratory treatment with the vall vibratode

iy

in the intervertebral spaces alternately from side to side from

the geccond to the sixth dorsal vertebra from above downward,

P. 58 Pulsge 106 V-6148
74 " 110 ¥v~-8140

The pulse pressure was lowered lying and the veloeity of the
bloed diminished lying and sitting, meaning =n increase in
peripheral resighance., This vatient's treatment alsc conslisted

of the use of the fracticnal dosc of X-ray over the goltre,

i

2l electrode over the goltre

gtdtic wave current with a




for twenty minutes, and a gtatic wave current with a metal

electrode over the liver, the electrode beln

the positive gide of the machine, the nega

Vra. GUH.G. A cage of vmcoulw dilatation of seplanchnic area

aggociated with uterine Tibroid. Complained of Ffatipgue

current over the liver for twenty minutes to deplete and in-
Taace ‘5*[;(:1 bl 4 ' "‘;“l £ 't'i 1' - vy O 1'0@" T Ty g 3
crease 1ts funcetional activity, snd mechanical vibration in
the intervertebral spsces from the second to the sixth dorsal
vertebra to contract the splanchnic vessels by stimulating the

nerves supplying that area, and aut ocon&eﬂ% tion for its gen-

hra ig the

1 scothing effect. In general, mechanical vibration

1

most effective means Tor 10wcrlné the blood pressure,

The next day (12/3/24) the reading was:

oy o - o P — R

Sys. lying 180 Disa. lying 110 P.P. 70 Tulse72V-4940
¥t S O | b L1 " - q T ~ 0 A
Tositting 174 " ogitting 100 P.P. 74 T B0V -4884

Tne lowered pulse pressure and lowered veloeity of the blood

Tlow lying increascd peripheral resistance. This patlient

.

showed & myocardial insuffliciency, hut was no

was high.

A week later (12/10/24) her record was:
lving 150 Dia 1v4nw 100 ».2, 50 Pulse 58
gitting 156G " gitting 110 P.P. 40 " 64

A little over Tive wecks later (17Y¥9/25) her record stood:

. - -, TVowrd mop WYL > T2 T Ury : oY

Sys. lying 112 Dia. . lying 80 2.P. Je *u”sa fé
LY - R > U S X
"ogitting 116 Togitting 80 P.P. 206 5




ggure and later cor-
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showed even systolic ur

£

and a restoration to normal diastolic re-

st two weeks later her systoelic pressure

1 below one hundred, probably due to reaction from

IRV

the

here was a reversed postural re-

X-ray, ond a week Following t

February 22 her record was:

Sys. lying 120 Dia. lying 80 2.7
R ittingl24 o gltting 8z F.P.
uls

Ligs

The showed a myocardial insufficilency, calling for &

two minute vibratory treatment in the intervertehral spaces

between the seventh cervical and first dorsal vertebrae,which

corrects such disparity by btoning up the nervous mechanism of

ASE THRER

I uterine hemorrhage Ifrem Tibroid and of

¥rs. R.
splanchnoptosig. Her record was:

8 P.P. 26 Pulse 68

Sys. lying Dia. lying 78 P.P.
"oogltting i sitting?70 P.P. 30 1 70

Her treatment congsisted of the use of the X-ray Tor the hem-
5

orrhage and Tibroid, static breeze as a tonic, and mechanical

vibration, five minutes Ifrom the gecond

vertebra with the ball vibratode., It was applied in the inter~

vertebral spaces albernately Trom gide to side and from above

<
o]
<
Fad
o
i
o
"
2
"
@
-4
5

downward., Alter the hemorrhage ceagced ultr

=nt was given between the

cervical and first dorsal vertebrae, as there was nyo-
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The erratic pulse is usually corrected nd murmurs

N

eliminated by a two minute’ vidbra

Fs

tory
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treatment with the ball vibratode interruptedly 1n the liner-

vertebrsal spaces between the seventh cervieal and first dorsal

£

vertehrae, and the tachycardis by a five minute vibratory

plication with the ball vibratode in the intervertebral

ra from zhove downward.

For the en 4arﬂ‘a orzans, the heart reflex of contrac-

-

liver is induced by a two or

m

It

tion affecting the heart snd
three minute vibratory treatment or percussion between the
seventh cervical and first dorsal vertebrae in the intervert-

gide to gide, which algo induces & fﬁLl%X

liver and Q cmach. IFor

reflex of contraction, & ten minute

vertebral gpaces g glven

econd and second and third lunmbar ver-
tebrae, The kidney reflex of contraction may be elicited over
the twelfth dorsal spine. The sbove cublined treatment is

B

symptomatic. The causge or caus must be considered. IT

cplacement and mechanical mean

:ra In thelr normsl posgition.

Supports with elastic are condemned. A linen mesh support,

und,or & rigid support is preferred.
slanchneptotic should lie on

e, to avoid vencus congesticon




and to prevent the viscers Irom pagsing distslward, producing

stenosis and flexion of the lumen of the vesselg, ducts, and

viscera.” Iying on the back and standing incresse the com-
pregssion. CGymnastic exercices for respiration, sueh as Kings-
e's (31),are recommended to help overcome respiratory de-
ficiency, and special exercises ghould be used to tone up the
weak muscles and afféct the pitogis of the abdomen.

Vageular dilatation of the gplanchnic area is a nost

neglected gubject for consideration in disgnosis. Nany deaths
are caused by the patient blehu'ﬁg into his ewn arteries.
Byron Robinson reported (22) that "in autopsies on some ad-

vanced splanchnoptbtoties the numerous vastly distended blue
velns pre senclmg among the abdominal viscera suggest the idea
that the patient had bled to death in his own abdominal veins.

The veins of the viscera and ganglia are engorged, flooded

carbonic acid-

with stagnant, venous bloocd s
while the arterial blood dnvigorated with Life's messenger,

oxygen, 1is excluded.”

&

Tlabits of life, & nontoxic and nonacid producing diet

£ I

bt

dically,

"

and the removal cof teXie syndromes are indicated.
the promotion of elimination and assimilation is necegsary.

Visceral drainage and toxic elimination are best treated by

high coloric flushings, radiant light and heat, or carbon

i

gerc light baths, hydrotherapy, and the static wave or sinu-
goidal ecurrent. Reetoration or promotion of functlon 1 ac-
tivity ie obtained by the use of uwltraviolet raye, the statie
wave current, and diathermy, as indicsted; the lessening of

reflex muscle tension by the static sparks or mechaniecal vi-
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bration, and by regulation of daily regards baths,
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diet, havits, and environment.
ter amount of varistion in the splanchnie

(28) Since the grea
circulation is directly or indirectly due to some involvement
ol the vasomotor system, it might be well 4o consider some of
the grosser aspects of the nerve gupply to the splanchnic
blood vessels and the biscera. The sympathetic nervous sys-
tem 1g divided into cerviecal, thoracie, and abdominal portions.
The cerviecal portion does not concern us, but the lower part
of the thoracic system does, in that it gives rise to the
splanchnic nerves which pags into the abdomen to make import-
ant neural conmnecticns.

The splanchniec nerves are¢ three in number, and they arise
Trom the inferior portion of the ganglisted trunk, partly from

themselves, and partly from the connecting cord

between the ganglia. Actually they consist in greater .part

Wi o i o
of Tibers of the white rami which merely transverse the gang
liated trunks on thelr way to thelr distribvution. Pasgsing

downward over the bodies ol the thoracie vertsebrae, they
pierce the diaphragm to end in the abdomen

The gfeat@r gplenchnic nerve arisesg from the gangliated
trunk between the Tifth and ninth or tenth ganglia. v the
union of geveral irregular strands, a nerve of considerable
formed, which descends in the posterior mediastinum,
snd piercing the crus of the disyhragm, Joing at once the

of the coeliac ganglion. In its course in the

Q.J

anterior end
thorax, the gplanchnic ganglion i1s formed upon the nerve op-

posite the eleventh or twelfth thoracic vertebrae.
~




From both, nerve and ganglion branches arise in the thorax

=
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for the supply of the eso;

{

chague and descending thoracic aorta.

. iy

The legger splanchnic nerve arises from the ganglisted

¢ oppoeite to the ninth and tenth ganglia. It pasges

bodies of the lower thoracic vertebrae, pierces the
diaphragm near, or along with the greater gsplanchniec nerve,
nd ends in the coelisc plexus. The lowest splanchnic nerve
rises from the last thoracic ganglion of the sympathetie,

T

or it may be a branch of the lesser splanchnic nerve. It

<)

vierces the diaphragm and ends on the renal plexus.

The abdominal, or lumbar part of the sympathetic trunk
isplaced wupon the bodiesg of the lumbar vertebrae, medial to
the origins of the muscle, and in front of the lumbar

vessels, It is connected with the thoracic portion of tbe trunk

by an attenuated cord which elther piérces or passes behind

the diaphragm, It is joined by medullated fibers (white rami
compmunicantes) from the first two or three lumbar spinal nerves,
and it contains, as well, medullated fibers continued down
from the lower part of the thoracic sympathetic trunk, and
deriveé from the visceral branches {(white ramili communicantes)
of the lower thoracic nerves. This part of the ftrunk is char-
acterized by great irregularity in the number of the ganglia
They are usually fouvr in number, but there are frequently more
(up to eight); and in extreme cases union may occur to such an
xtent that the separaticn of individuasl ganglis hecomeg im-

possible. Only the Tirst two to three lumber spinal nerves

gsend white rami compuniecantes to the sympathetic trunk.




The coeliazc or solar

plexus, the largest of the pre-

vertebral plexuses, lies on the posterior abdominal wall in

relation o the adbdominal asorta and

is conpoged of these three elements:

ing the origin of the coeliac artery, between the crura of ih

diaphragm, and two coeliac ganglia,

bekind the gtomach. It

he celisc plexus surroun

cach lying on the corres-

ponding crus ol the diaphragm, @md overlapped by the supra-

renal gland, and on the right side by the inferior vens cava.

The plexus ig cotinuveomns with suvbordinate plexuses, diaphrag-
$ o &

matic, suprarenal, renal, snd superior mesenteric. It is

continued downward into the aortic plexus, which by means of

the hypergastric nerveg, 1s connected with the hypogasitric

4

plexus, which agsin forms the chiel

plerucses,

At the upper end, the coeliac

origin of the pelvie

ganlion receives the

greater splanchnic nerve. The sortico-renal ganglion at its

lower end receiveg the legser gplanchnic nerve. The coeliac

plexus investing the ecoeliac artery,

forms several subsidary

1

vlexuses, The left gastric plexus supplies anches to the

stomach and esophagus; the hepatic plexus gupplies branches

to the liver and gell-bladder, stomach, ducdenum, and pan-

a)

creas; and the splenic plexus sends

u
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pancreas, and stomach.

The phrenic plexus consists of

suppllies the diaphragm and connectg

arteries receives branche

off sete to the spleen,

4.

Tibers arising fred the

the phrenic artery. It

ornn each sgide with the

phrenic nerv The suprarenal plexus situated on the

g from the coeliac plex




communicating abvove with the phrenic nlexus and below with

the renal plexus The renal plexus situeted in relation to the

The superior mesenteric vlexus 1s inseperable from the
coeliac plexus. It acconpanies the superior mesenteric artery
and sends branches to the small intestine, cecum, vermiform
avrendix, snd ascending and ftransverse colom.

The aortic nlexus isg & continuation of the coelisc
plexug, surrounding the abdominal acrta and uelxé connected

T BMarTee oo ook e o ' 4 LN Yy ey ik
the hypo=gastric nerves to the hypo-gastric

plexuseg which are located on either glde of the rectum. It
ig connected with the suprarenal and renal plexuses, and gives

rise to the spermatic, or ovarian, and the inferior mesenteric

) 5 s o . " . =" N
plexus. The spermatic plexus acccempsnies the spermatic artery

i}

the spermatic cord and testis. The ovarian

nlexus sccomnvanies the ovarian artery and suvnplies the ovar
§2 s Foge o 2

broad ligament and utbterine tube. The inferior mesenteric

plexugs ig continued along the inferior mesenteric artery. It

sends branches to the descending colon, 1liac, colon, pelvie

After congidering the context of thig article

king aspect ig the fact that the subject of the splanchanile

striking asy s
, = I = > . 3 3 3 S - o A b S . 1
bloed vegsels, while yet in its incipiency, has afforded much

information up to Lthe present

@B

,3

interesting, as well as valuable

time and will continue to yield much more valuable data with-

in the near future.




that nost work performed up to the ovresent

time has had to do with the nhysiclogical aspects

splanchnie blood vessels, largely as gleaned through eXperi-

ments on animals. Cne azlsgo notes that there 1s a definite
appreciable disturbance of the splanchnic blood vessels in

digeased conditbtions and in conditions which pro-

duce actual vhysical distortion of the splanchnic blood

vessels as in splanchnoptosis, ete. The regsultant condi-

tion has Yombvv~, been directly or indirectly concerned with

Lidiao 3
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the vasomotor toms as regulated by the splanchnic nerve

wnich resulte in a

—y

Nervons @ﬁC mental phenomens.

of the splanchnic blood vessels, brought abou Vo8

ly demonstrable organic or functional bodily pathclogy and

disfunctionnot necessarily connected with the immediate phy-

gicology of the splanchnic blood vessels. The exact relationsh?.

t known and no satisfactory attempt has been
20+ to explain with & plauwgible relaticnship on an understand-
ables and workable bagis. Whe
play upon the splanchnic nerves directly or through the trans-
ne subsbance through the blood siréam, or as a

result of a combination of these factors is not delinitely

known.
The fact that severe relaxation of the splanchnice blood
vessels actually existe as a clinical and pathological entity

ents supposedly having been

ob
[,

bn s
hat pa

ct

has been verified, in




e

afflicted with & condition of relaxed gplanchnic blood
vegsels have been Tound to dic in a gtate simulating apoplexy

or acute indigestion. Upon conflirmatory necropsy investiga-

tion these patients were found to have their gplanchnic blood

- s Fe e oy en ] otr 1A Y- ] e o e A
vesgsels extremely dilated and congested.

B

"he only definite therayeutic measure that has been in-
gtituted along thesge linés'is the use of a vibratory sppara-
tue (node) placed betwecn the vertebral bodies which corres-
pond to the origin of the splanchnic nerves., These vibratory

treatments usually result in a definite improvement in the

torme of the contiguously innervated splanchnic blood vessels.
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