Lymphatic System.
Lymphatic System,
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about opposite the seventh rib, and then extend tc
the sternal plext those of the right going to the
right lymphatic trunk, and those of the left going
to the thoracic duct (F 3276). The a

appears opposite the xiphisternum, and is r

by three glands (supraxiphoid of Sappey, anterior
mediastinal of authors), and their efferent trunks.
These are not properly diaphragmatic lymphaties, for
they come from the surface of the liver and suspensory
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M, M, pillars of

usually
ng the

ligament (see Liver). The efferent trunks join the ster-
nal plexus.

From the dorsal part of the diaphragm the trunks con-
verge to theaortic or cesophageal opening (dorsal group),
and enter the glands there situated. Other trunks wind
round the pillars of the diaphragm and enter the abdo-
men. As part of the glands in the aortic, and also in the
cesophageal opening, are in the abdomen, it follows that
part of the lymphatics starting on the peritoneal or ab-
dominal side of the diaphragm extend to the pleural or
thoracic side, and then turn back through these
trunks into the abdomen before finally termi-
nating in the thoracic duct. s
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tal plexus, the greater number finally reaching the tho-
racic duct.
(Esophagus.—The lymphatics of the cesophagus are in

FiG. 3278.—Ectal or Subserous Lymphatics of the Dorsal Surface of
the Lungs of a Child at Birth. (Sappey, Atlas.) A, trachea—the
line poi to the membranous portion ; B, B, summit or cephalic

rs ; D, the fissure dividing the left lung into

dividing the right lung into three lobes.

1, Lymphatie network on the cephalic lobe ; 2, 2, network on the

caudal lobe ; network on the middle lobe of the right lung. The

fine network surrounding and covering the pulmonary lobu is
not shown in this figure.

two sets, as in the rest of the alimentary canal, viz.,
those of the muscularis and those of the mucosa; they
peneirate the muscular wall and enter the small glands
scattered along its course. The lymphatics are directly
continuous with those of the pharynx at one end and
with those of the stomach at the other. At the gastric
end the collecting trunks, after reaching the surface, ex-
tend toward th omach, and part of them traverse the
wesophageal opening and enter the glands around the car-
dia of the stomach (Plate XLIII.). Those of the mid-

rion enter the dorsal (posterior) mediastinal glands,
while those in the neck join the internal jugular plexus.
Up to the present time the lymphatics of the muscularis
have been actually demonstrated only in the larger domes-
tic animals (horse and ox), but the probability is very

, that they exist in the human cesophageal muscu-

.—The cardiac lymphatics are in two groups—a
subpericardial and a subendocardial network—but in
both cases they are derived from the muscular substance,
and not from the serosa. The 1 or subpericardial
network commences with the apex of the heart and ex-
tends over the whole surface, but the larger trunks oe-
cupy the dorsal and ventral grooves or depressions con-
taining the lar cardiac blood-ve s. The ental or
subendocardial vessels unite into collecting trunks which
penetrate the myocardium near the apex and near the
auriculo-ventricular groove, and anastomose with the
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ectal lymphatics, and all together extend to the groove
between the auricles and ventricles, and form an anasto-
mosing circle around the base of the ventricles. The
rather few lymphatics of the auricles mostly extend tow-

FiG. 9. Diagram of the Thors

Trunk, and the Lymphatic Pl es of the Human Body. (After
Quain.) 1, Left jugular ple 2 arch of the thoracic duct near
iis entrance into the angle between the subclavian and internal
jugular veins; 3, left subclavian vein ; 4, left axillary lymphatic
plexus ; 5, the thoracic duct in the thor: trunk from the inter-
costal plexus to the abdomen where i ins the chyloe; 5
should be a similar trunk on the left (ef. Fig. 3280 acteals; 8
and 9, inguinal and iliac plexuses on the left t: 10, chylo-
eyst or chyle receptacle ; 11, th ernal, bronchial, and mediastinal
plexuses; 12, axillary plexus on the tight; 13 and 14, right sub-
clavian and internal jugular veins; the right Iymphatic trunk
enters the vein at the angle between the subeclavian and internal
jugular, as does the thoracic duet on the left: 15, right jugular
lymphatic plexus.

ard the auriculo-ventricular groove and join the anas-
tomosing ring, but some extend directly to the main
trunks along the two sides of the pulmonary artery.
From the anastomosing ring in the auriculo-ventricular
sroove two trunks arise, the one representing the left
heart extendsalong the left side of the pulmonary artery.
and between it and the left auricle to the left bronchial
slands, and therefore finally to the thor duct. The
trunk representir he right heart follows the right side
of the pulmonary , and passes between this ve
and the arch of the aorta to reach the right bronchial
olands, ultimately to terminate in the right common lym-
phatic trunk.

.—The lymphatics of the lungs are exceedingly
pumerous. They arise in the lung substance between
the alveoli, and in the bronchial mucosa. Those near
the surface extend toward the periphery and become
subserous, and then extend to the root of the lung to en-
ter the bronchial glands (Figs. 3277 and 3278). The en-
tal lymphatics follow the bronchi and finally. after tra-
versine a few small glands on the bronchi (the so-called
pu[;wiimr}' lymphatic ands), they enter the bronchial
olands. From these glands extend trunks to the left to
enter the thoracic duct, and to the right to enter the
rieht common lymphatic trunk.
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Trachea and Bronehi.—As seen above, the epiglottis
and entire laryngeal opening possess an almost infinite
number of lymphatics (Plate XTLIL). In the infant this
wealth of vessels continues throughout the entire larynx,
and trachea and its branches:; but as age advances the
lymphaties of the larynx, ymmencing at the level of the
vocal cords, and the trachea become less and less, until
in the adult they are comparatively few; but in the
smaller bronchi the abundant lymphatic network per-

the mucosa and the intercar-

the tracheal wall, and are

olands so abundantly supplied to the
ea and bronchi (Fig. 3287).

TrHoracic LympHATIC Graxps.—The lymphatic
glands of the thorax are only second in importance and
number to those in the abdomen. Within the thorax
they form a continuous network, and are closely con-
nected with those of the abdomen on the one hand, and

h those of the neck on the other. Those without the
cavity are continuous with the axillary gland

The pectoral glands ( glandule lymphatice pec orales, 8.
thoraeiee superficiales) are situated along the caudal (in-
ferior) border of the great pectoral muscle, and some
more deeply along the vasa thoracica longa. Through
them pass many of the trunks following the long tho-
racic blood-v 1s, and many of those from the thoracic
region on their way to the axillary lymphatic glands.

Within the thorax there are several named groups with
corresponding plexuses. The sternal glands and plexus
( glandule lymphati ‘nales, s. subs 8. thoracice
profunds mammarie, s. presternales ; plexus lymphati-
cus sternalis, 8. MAMMATrius niernus) commence opposite
the xiphisternum and extend along the thorax on each
side of the sternum in company with the sternal blood-
vessels (Fig. 3275). The afferent vessels of this plexus
come from the deep abdominal musecles in the supra-
umbilical recion of the abdomen, the ventral two-thirds
of the diaphragm, part of the convex surface of the liver
through the suprahyoid glands, the structures in the in-
tercostal spaces in the ventral part of the body. The
afferent vessels usually join the ventral (anterior) media-
stinal glands, and with their trunks pass fo the two great
common lymph-trunks. Sometimes one or more, 01 all,
of the trunks pass directly to the great lymph-trunks
without traversing the mediastinal glands.

The intercostal glands and plexus (glandule lymphatice
intercoste ; plexus lymphaticus intercostalis) are found
on each side of the thorax, in the intercostal spaces, and
along the vertebral column. he afferent vessels are
from the intercostal structures, the spinal canal, and the
deep muscles of the back. The efferent trunks pass
mostly to the thoracic duct, but part of those on the
right pass to the right lymphatic trunk.

The dorsal or posterior mediastinal glands and plexus
-\,'_f].[)iqft.‘ft! bn;ug]",h.'!fiut_n_ mediastinales dorsale poster >
i s lymphaticus mediastinalis dorsa posterior) are
situated along the thoracic aorta and the cesophagus, in

1 or posterior mediastinal folds. The aiferent

ire from the cesophagus, the dorsal third of the
phragm, and some from the 1i The efferent ves-
enter the thoracic duet, directly, or join the bronchial

( glandule lymphatice mediastinales venire anter 8,
. L. ecardiace ; plexus lymphaticus liastinalis ventra-
. 5. anterior) are in the ventral mediastinal fold, and
are principally concentrated around the arch of the aorta
and the roots of.the great blood-vessel The glands
called supr: phoid by Sappey (14 of Fig. 3275) are fre-
quently assigned to this group. The afferent vessels are
from the sternal plexus, and through this many vessels
from the convex surface of the liver; the lymphaties of
the thymus, and, according to some authors, the lym-
phatics of the heart. The efferent vessels either go to
the bronchial ands or join the vessels from thes
extend from the right half to the right lymphatic trunk,
and from the left half to the thoracic duct.
The bronchial glands and plexus ( glandule lymphatice
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bronchiales ; plevus lymphaticus bronchalis) are situated in

the bifurcation of the trachea, and e: d upon the tra-

chea (where they are called tracheal lymphatic glands)

to the internal jugular plexus, and others extend out

along the bronchi into the lungs (pulmonary lymphatic

glands). In childhood and youth they are pink, but

with advancing age they become dark and even black,

if the individual hs 1haled a plentiful sup-

ply of coal dust or other c

ter. These ands are ve

portant. The afferent ve S from

the lun ind, according to some au-

thors, tl 1eart, the bronchi, the effer-

ent vessels of the dorsal mediastinal
, and somefin the ventral
tinal glands also. The effer-
sels extend from the left

side to the thoraci 1

from the right to

phati

¥

bronchial
form a
multiple
lymphati
diastinali
e i TVUS, b
chomediasiinieus),
which extends to
the common lym-
phatic trunk of the
right or left.  Such

runk is more
common on

On ¢
ferent trunks

are usually smaller
and less concen-
trated.

ComMMoN LyMm-
PHATIC TRUNKS.—
In man and the
mammals there are
but two common
lymphatic trunks,
one on the right
and one on the
side:
trunks terminate at
two points in the
great veins of the
neck, usually at the
junction of the jug
ular and subclavian
veins—that is, just
before the forma-
tion of the brachio-
cephalic venous
trunks, or in ani
mals like the rabbit

3287) with-a
and left pre-
cava, just before
the formation of
these. In man and
the higher animals
these trunks are of
different length and 3. Iym:
size, and receive the the lym
lymphatics of ver;
unequal portions of
the body, that on
the left side being normally much the more extensive.
In the lowest mammals the tenden is very to
equalize these trunks, and also the area drained by them:
and in the animals below mammals, the two are approxi-
mately equal.

Thoracie Duct (ehyloductus, ductus thoracicus, irun-
cus, 8. canalis lymphaticus communis sinister, 8. majo
duetus chyliferus, lumbothoracicus ; vena alba thoracis
[Eustachius, 156 —The common lymphatic duct,
canal, or trunk of the left side collects and empties into
the venous em, Iymph of t pelvie limbs, the
reproductive d urinary organs, the alimentary canal,

pancreas, spleen,
much of that of the
liver, of the left
half of the body
cephalad of (above)
the umbilicus and
a part of that from
the right half of the

ond, or f{l
bar vertebra b
union of the trunks
of > 1 bar and
mesenteric lym-
phatic plexuses.
The caudal end is
formed by the union
ht and left
runk (Zrumn-
cus lymphaticus
lumbalis dexter
sinister). The ls .
trunk thus formed
is then incre d by
the addit
red -
trunk (frun-
intestinalis)
ym the stomach
and intestines, part
of the liver, the
spleen and pan-
creas, and the right
and left trunk from
the inter al plex-

all these confluents
unite there is usu-
ally a marked
dilatation, the chy-
rst, chyle recep-
tacle, or cistern of
Pecquet (chylocys-
tis, 8. receptaculum
chyli, 8 cisterno
ehyld). This is
sometimes absent
in man as the con-
fluents form a kind
of network instead
of one large trunk.
In this case the
thoracic duct is
formed by the union
of the nmetwork
without there bei
present a special
enlargement orchy-
locyst. This condi-
tion is said by Owen to be normal in the marsupials ex-
amined by him, but in the dog, , rabbit, and most of
usually a very well-marked
vl t. From the chylocyst the thoracic duct tra-
verses the diaphra; with the aorta, usually on the
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right side, and extends along the in diameter, and in the arch near the 3 B A Y g3 ' the ‘
thorax mostly on the right and = 2 termination there is sometimes, if not { Chyloe § B Sl D
dorsal side of the aorta until op- RS regularly, found a dilatation something Great Tymphatic i E ] " the iir:r‘n“ L of the Chylo-
posite the th to the third tho- — : like that shown in the dog and the | .i.‘;‘_‘l‘_'h]i;E:S,_‘l?‘lf 5 { il there is one also : BAS L ,.t(,a‘l;"l o
racic vertebra it gradually inclines 2R rabbit (Figs. 3285 and 3287 The tho- the Cat (Felis paqi f \ £ ﬂ:}lf}.,:p}f‘[ B e £ \§ ” phatic
to the left, passes dorsad of the e s racic duct receive (rmllm,m branches | Domestica). LS SR ERTE 1 g o 4! e e
arch of the aorta, reaches the left Sk - throughout its entire course, and near ekl (g (e RS aland s : Flood yeasin
side of the wsop 1s which it 3 L the termination enter the important a
follows for a short distance, pass- - y ’ trunks ﬁ'nm the arm, lungs, and head
ing on with it along the dorsal ) > and neck (the jugular, subelavian, and
side of the great blood-vessels 3 =z i3 1SN , broncho-mediastinal trunks). The en- J : | ¥ 1 o
until opposite the : = - 3 S trance of each of these vessels is usu- v ot = - L AL ': the ¢ o BN/ / i
vertebra when it forms an arch F77 RS ally guarded by a paired valve. - L2 foEa g thoracic duct on = \ Fee b
something like the = N AR Varieties. —ihwlv are sometimes two ra. OppPos 40 N ; i 3 : - 2 the omissic
arch of the aorta, ¢/ X | SRR s ducts — one opening gt ! \ e 3T o iy 1”f
curvine ventrad S, ) X N B 7 : into the right, and one a3 |/ EE (brow e
and to the left be- = - 3 < S into the t veins of =z A IYd B i = il . \ \ Mrs. Gage) . d.
tween the verte- : 7 iy : J TS = ; the neck. Sometimes 3 R St \ \ ) g;:,g,n:, "l'l‘lu‘lzl‘_“‘\:,;“;]”
bral blood -vessels e 7 Sk \ = 3 a single duct divides, RS A NN . "lavian veins:
and the jugular : a3 3 i\ sending one branch to Bl o \ ‘ ALY 5 b I, pr . the right
vein to terminate 2 \ i e "R the ht and one to oA =y ] ¥ | i : i F 1 an- art
at the junction of : = f : the left, as shown in N ¥ - =) aorta, one g. between ihe two caro-
the left internal - N i ) the figu of the cat 5 o ; S sends a tid arteries: I, brachio-
jugular and the subclavian vein. 2 e — £ : ) and bit (Figs. 3282 R 1 N £7°8 % Sal S E e ek u}[:r;};r S
The (')1‘\1 1'1il‘ o is guarded by a 2 e g 7 = 5 & and . Rarely / 2 ke A \ near the ori S\ F i ostal. lower a lum-
double valve, so that reversal of : : there is a transposi- = 3 7 the ; ihns m. coeliac
the di wotion Of the stream is - SRS = Y tion, the left thoracic 1: : | ) \ : e wa
avoided. ! S RN ) duct opening on the ] ‘ CEa \ artery _and teri 1, Left jugular
The thoracic duct differs in 1y | S RS SRR / =8 right. ‘In two in- S 3 / \ Lrom, FL | ! > _trunk. bifur-
length with the length of the 1 : stances the thoracic 3 |84 Sarge e = e AL o e
trunk. The average in an adult 22 7 : : VIR o duct has been seen to \ -unk passes  ZE NI jugular trunk, bifur-
js about 40 cm., and its diameter ; 2 < y terminate in the vena : laterad [ F cating and _one branch
is about 2 to 3 mm., it being ZEllES \ 3 ; azZy gos. Multiple ?}’f&.p“ml—" s el Eht icom,
greater near its origin than 3 y | / : ) openings into the veins phra : ninating in-
s termination. It in many cases _ / SEN = are not uncommon (cf. onice gtl3f:{1i"f1r1}' pome el
into two or more parallel iZ G . __ \ S - th splane | juiggllar: 3 :_‘,.”t-runl?s?r(l:l.ﬁl
astomosing v els, which n ¥ Ea [ ‘ 3 t common lym- nic erves % the right and i pre-
finally unite to enter the vein to- | A 3 : 3 : Py eru trunk (truncus and termi scapular glands: 4, 4, the
gether. The chylocyst is from i 47 > 2 Ig,r.-u;,imrf-w;» COMMAUNES
40 to 50 mm. long and 6 to 8 mm. A s ¢ . ., =zt dexter, s. minor ; vend

jugunlar
inter-
=

B
e T T T
R e

o

S two openir of the tho-
thoraciec racic duet, the lateral one
\\ | duectjus 3 ; being at the junection of
H yond the g the subclavian and ex-
\ chyloeyst: ternal jugular, the mesal
t1 still another 4 I one into the external
LR }{ /! ])a'['[l\ to the v % branch a ! ulﬁ'lm about »)ppn\ize,
E (Drawn by Mrs. Gag a, A ; RN 3 4\ ]mnb.ﬂ mphatic glands; ; | the t“" Ui-“ nings of
Stomaeh .:lln lTlIt‘sl]llt’ €, nt‘l um 3 | hoh, \ > the gland has been reflected 16T I { = > ymphatie
d, large i e, coeliac axis VA CER \ R RS from _the abdominal wall the entran of the common { the left, but j other trun ey are similar
ic esenteric artery ; ¢, in 2 1] \ \ with the external epig v trunk of th al ve J § trunks on the right be- 1 : e e 1 on to the open-
h. external epi L } i & - i muscles of the thigh, esent subelavian arte 4. br: - 4 fore entering the m- £ )f the thoracic duct;
1 eflected from the abdominal A ] A AN i the ectal inguinal group of man : 16, pop- phalic artery Sit mon trunk; 12,1 form a per- 6, pectoral lymphaties;
wall upun the thigh: 1. sciatic nerve ; v ’je al ¢ £ fat in the pop- vision into the S cls lymphatie glands an(l fect maze in % 7. thoracic lymphatics
dividing into the peronel and tibiall CAELENT 5 \ liteul space. I eceives of the the right and le ¢ trunk near the arch of H-_' 11 nd 12 of Fig.
%, saphenous ¥ aneous & _ 5 4] lymphatics of the foot 2 s. and arch of the aorta an MIumnml the aorta. the efferent s i < FAd = branch of the
tery: m. n, frmum! :lI[P]\ =10 ig % - sends its efferent trunks the aorta: i, i, cut edges of the tho- | 7 s form prominent no ‘“‘mlt'! Cl iuet on the
bdominal wall ; j,_ jlio-lumbar z ‘ N two great branch of the s v racic walls and the ends of the c tuents of E £ = £ "-Htldl ie of the great
i of T T to follow the femoral artery: I7 s ribs ; K, K. pillars of the dia- nt lymphatic trunk ; hewil subclavian vessels, some-
I s ¢ \\ from the dorsum of the foot, winding ZL ac axis: 5 branch of the tho- d in his 3 es the ent duct is
brachial 2 1‘1&:‘\4‘ e anti 7 round the fibular side of the crus with rloT mese luct iurning to first inves on the ventral side: 9,
brachium as th fial ar . D 7 - xternal saphenous vein ss the o, 0, / and finally gation of = branch of the thoracic
i ular vein; i S alf o a 0 11[0 a3l gland, part 1. Ental l oy arminating in  the them3: 17, duct on the dorsal side
I t om the \'nmm; i S £ > is [.4\1 broken = LT 2 ticu ’ right lymphatic lymphatic 3 of the subelavian
f_noanmu[n to the two suk 2 3 - 18, " the dor- 0 3 = & t 14, 1 I 1 . - blood - vessels —this is
Is. Asshown b de of ‘ L slong the ex H : thoracic duect. | abdc S ~ position of the
these nm‘i\_ v B ing the ,h‘_.n..“.. “,- internal cutane 3 5 jugular vein, 3 N As indicated by m?‘ll io en- . = entire duet in about
which the g ; 2, trunks from artery, about opposite to the m high P S Ir-mk is one of the € - L z e COnS ic- | ter the tho- ¢ e ~ 2 three-fourths
snout and dorsal freely w those following the v 19, lymphatic e from the I - et racic duct in 5 ”U“lt‘l"u“
v 1) 3 . one on each sic trunks accompanying the femoral _vessels and finally entering o bl Bxs : = the thorax; 5 X 2xamined;
facial ve L, -_Jnr:‘.e 011{;11 CETVIC 1d si e trac the lumbar glands, inguinal glands being present ; 20, lymphatic 1y uc : S 2 % eonsider- I seems 4 EEE di tho-
and n the carotid art 3 i S > € trunk accompanying the ilio-lumbar blood-v essels an ing the C o 13 N s i ably farther | an = 3 acic duet. The tho-
trunks frot bm: ary lymphat d ¢ Y lumbar lymphatic glands; 21, lumbar lymphatic "lilhll o lumbar tomosing branches be- &t . apart in the Eeversa INE 7 racic duct is mnever
phaticus j k2 fr » thoracie glands which pass the lympha nal geni- tween the jugular trunk X phal half of the con- ' simple_ the cat
duct on Ihe left, and H.v richt common 11 “I‘llt’l‘ k on the FERTT are frequently me with ”W pre n 23, truncus and the eflerents from \ - 5, 12 OCY dition in A & . througho its whole
ermination of the thoracic duct at the junction of the Liym phaticus lwmbalis, there is one on each side. hm frequently the he prescapular gland; £ ] E L n the right | man where f R course, but this one
and external jugular Iy { g trunks are multiple, and the branches of ro sides anastomo R right ‘}“‘l left \ Al f the - | some of the 3 L
I 3, principal constituents of the :h st: 24, chy :scapular gland ; 6, ter- / extend £ lymphatics 2 muu1]‘. _divide
: junction of the intesting al and ) mination of the thorac i / i - UL Tihe colig: T 11 11
i . as going to the ri duet in the veins at the anec ' (inter- / : U the righ
near the .m-‘n of angle of the subclavian i 5 rax : 1 costal plex- 5 a section at ti
3 S iz s p < U : S r > - us) enter — [10 h that
part mpty. From these gl € s t her thoracic blood-vessels , lymphatics Ors : ! : : chyloc
g‘)'uu«" ticus intestinalis to the chyloes > 1g the »f the ¥ 47.\1\ ine the 1 HLIH\LJ and o« rein. removes cter:- e ¥ non u‘tmk fro 3 LAE braces the '10r!
I n-r.m the duodenum, liver, and stomacl v ; in the i inati in the prescapular gland. The [..u-\. in nal ju 1 = ; the stoma g A intestinal ymphatic
i e, uncus inte: is is very 1 and chinm ible in this view, is ind d by broken e A ; 5 al f 4 liver. and inte g = \ trunk sending -a Sk
inse 1 i ions .ll\ one or n branches turn at the v 0 the U " : : tines (cf. Fig. 5 3 y pranch on both
1 ) > in this case they enter the pec- COT - X ¢ 32sD).  Before 2 = 13 4§ \ the aoria 1o enie
om the colon. s 1 ol 1 it = ' = |. T nds =1]"'!‘=il ing to 1\ 7 unm‘qm‘; in £ = ; b ~ }J. left lumbar
of the me 1 ol: 1 2 200 a3 29t he - trunk at on the t 1 is € 2 = chyloeyst i and 1< 4 unk greatly divided : 14,
b Of the subclavian and external jugular vein ; 30, pre- sels extend ”"m to the right and ] = ¥ides int S ght lumbar Iymphatic
e 1e extern G 1 : ar gland receiving the yphaties of r]u arm and shoulder, Ak fe Eland m}t!u‘ i m.mg L sses i $ tronk anastoosne SR
vessels. It receiv 2 tics from the 1w - ; an s S i nch from the jugular trunk, its around the | e vhich : . the left and with 3
of the mammary gland and [,m genitalia, its ‘es Terent vessels jo Yar b 2 § Ster =Y ) 3 uunhlu I lu'nndr branch from the Intes-
£ sels unemlh-.u to the Tig *ht 3 = 3 : e of the glands. 3. 3280 tinal trunk.
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