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The lymphatic system is all-important as a generalized
structure with fine ramifications, collecting fluid throughout
{be body, sifting the contcnts in its manifold nodes, and
passing the purified material, via a large duct, back into
tbe blood stream. The importance of this system has grad­
ually dawned upon medical men. In gynaecology attention
is usually focused upon it once genital cancer is diagnosed.
It was therefore deemed necessary to study the literature in
its broadest aspects and to review the subject, ranging from
basic sciences to clinical concepts. A clear understanding
of problems as they affect the modern ~ynaecologist can
only be attained by a thorough understanding of embry­
ology, anatorny, physiology and pathology.

EMBRYOLOGY

Three theories are current regarding the origin of the lym·
phatic system.

I. Sabin37 was the first (1902) to study the development of
the mammalian lymphatic system. He maintained that lym­
phatics arise as capillary offshoots from the endothelial lining
of veins at special points. Lewis2i agreed, but stated that these
outgrowths occurred at many points in the venous system. The
lymphatic capillaries coalesce into plexuses, which later lose
connection with the venOus system. The plexuses become con­
fluent to form the lymph sacs.

2. Huntington and McClure 17 and others suggested that
lymphatic spaces occur as clefts in the prinlitive mesenchYJlle.
The lining cells of the clefts take on the characteristics of
endothelium. These spaces foml plexuses 'Vhich become con­
fluent as lymph sacs. Connections with the Venous system occur
as a secondary phenomenon only. The balance of evidence
cems to favour this theory.

3. Clark6 concluded that lymphatics and mesenchymal cells
grew independently and that there was no conversion from
mesenchyme to lymphatic endothelium.

Kampmeier21 demonstrated valves in the main lymphatic
trunks of the human embryo by the end of the second month,
indicating that lymphatic circulation is already functional by
that time. Lymphatics are easily identified in embryos of 2: - 4
months as thin-walled vessels.

Yoffey and Courtice40 stated that growth of embryonic
lymphatics is by endothelial budding in a centrifugal fashion.

The lymph sacs are 6 in number (Sabin mentioned 5 sacs).
'There are 2 paired and 2 unpaired sacs. The paired jugular
sacs apoear at 7 weeks. lateral to the internal jugular veins.
The paired posterior lymph sacs arise in the region of the
common iliac veins at the end of the second month. The un­
paired retrooeritoneal sac develops at the root of the mesentery
near the adrenal glands at about 2 months. and at the same
time the other unpaired sac, the cisterna chyli, arises opposite
the third and fourth lumbar vertebrae.

From these sacs lymph vessels bud out along the paths of
the embryonic blood vessels. Whether or not lymphatics arise
de novo to link with existing vessels is not completely clear.
Sabin stated that the thoracic duct is formed by anastomosing
outgrowths from the jugular sac and the cisterna chyli. All the
sacs except for the upoer part of the cisterna chyli are later
divided up by connective tissue bridges and are invaded bv
l)mphocytes. They break up into chains Of lymph nodes with
the lymph sinuses representing portions of the ori~inal sac
cavity. Gulland.12 quoted by Reiffenstuhl.36 maintained that
l)mph nodes develop from connective tissue condensations
around capillaries. Lymphocytes are trapped in the meshes,
and the displaced connective tissue forms the capsule of the
node.

Hellman13 divided lymph nodes into primary and secondary

groups. The primary nodes appear during the third month of
foetal life as the lymph sacs break down. Secondary nodes
develop later along the paths of the lymphatics arising from
these primary centres. Gilmour9 demonstrated lymphocytes in
the blood and lymphocyte formation in connective tissue as
early as the eighth week. After the development of the lymph
nodes and spleen they become much more abundant.

ANATOMY

The lymphatic system is only found in the higher mammals.
It developed when the increasing arterial pressure resulted
in fluid being forced out of the capillaries, necessitating an
additional systern besides the veins to carry this fluid away.

Herophilus (300 - 250 BC) was one of the first to describe
the small nodules 'along the course of th.e large blood ves­
sels'. The name 'gland' was attacked by Toldt (1895) at a
meeting of the German Anatomical Society. He suggested
the term 'lymph node', but even today the two names are
used concomitantly.

Towards the end of the last century most of the pelvic
nodes were described. In 1904 Toldt and J{roemer added
the sacral and parametrial nodes.

Basically the lymph drainage of the pelvis is in 3 direc­
tions. A vertical chain connects the superficial inguinal
with the lateral aortic nodes. A horizontal chain runs from
the pelvic organs in the midline of the body laterally on
either side to join the vertical chain. J\ posterior chain
runs towards the sacral nodes and thence upwards to the
lateral aortic group (Fig. 1).

Fig. 1. Basic lymph drainage of pelvic organs.

The generalized and remarkable anastomoses between
the different lymphatic systems in the pelvis almost defy
description of pathways of drainage for the different or­
gans. To add to the confusion, certain nodes may be by-
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passed and the lymph may drain to nodes higher up along
the chain. Where lymph nodes are blocked, such as in
metastatic carcinoma, retrograde spread results in bizarre
patterns of lymph-node involvement.

The Vulva
Parry-Jones33 has shown by injection studies before

operation that a superficial and a deep lymphatic network
are present which communicate freely. The networks are
very diffuse covering the whole vulva except the lateral
aspect of the labia majora. Here the collecting trunks
form. Those from the posterior parts of the vulva run
transversely to the superficial inguinal nodes. From the
anterior part they run upwards onto the mons veneris and
then laterally to the same group of nodes.

The lymph from the vulva does not reach the thigh even
when the lymphatics are blocked.

A direct link exists between the clitoris and Cloquet's
node in the deep femoral group.

There are 12 - 20 superficial inguinal nodes. They lie
along and slightly below the inguinal ligament. They anas­
tomose freely with the subinguinal or superficial femoral
group which are clustered around the long saphenous vein
just before it passes through the fossa ovalis. The efferent
vessels of these two groups pass with the femoral vessels
to the deep femoral group supposedly consisting of 3 nodes.
Way,39 in over 200 dissections, found only 1 lymph node at
the upper end of the femoral canal- the node of Cloquet
or Rosenmuller. Its upper pole projects under the inguinal
ligament into the pelvis.

Anatomists describe this node at the bottom of the
femoral canal, presumably owing to the fact that the tissues
of the cadaver have shrivelled up in the process of preser­
vation. Cloquet's node is the central point to which all
the lymphatics of the lower limb and most of those from
the vulva drain.

From here the drainage is to the external iliac group,
consisting of 8 - 10 nodes. These are arranged in 3 groups,
the most important of which is the medial one. The
medial group consists of a single chain of up to 6 very
large nodes lying inferomedial to the external iliac vein.
In surgical removal the vein has therefore to be lifted up

before these nodes are exposed. The external iliac nodes
receive drainage from the inguinal nodes, the lower abdom­
inal wall, the clitoris, the fundus of the bladder, the cervix,
and the upper vagina.

The next step is to the important bifurcation or inter-iliac
nodes at the bifurcation of the common iliac artery.

From here drainage is mostly underneath the common
iliac vein to the common iliac nodes, which are 4 - 6 in
number, lying behind and on the sides of the common iliac
artery. The efferent vessels drain to the lateral aortic or
para-aortic nodes along the abdominal aorta. The efferents
from the lateral aortic nodes anastomose around the aorta
with the pre- and retro-aortic groups. On either side of
the aorta they also form the lumbar lymphatic trunk which
empties into the cisterna chyli. From the cisterna chyli
the thoracic duct runs up into the chest and neck to enter
the venous system at the junction of the left internal
jugular vein and the left subclavian vein (Fig. 2).

The Vagina
The part below the hymen has the same drainage as the

vulva. The rest of the vaginal Iymphatics drain to the same
nodes as the cervix and will be described below. There is
free anastomosis with the lymphatics of the rectum, cervix
and vulva, as well as between the upper and lower portions
of the vagina (Fig. 3).

The Cervix
Javer20 divides the cervix into an upper and a lower

portion by a transverse line drawn through the middle of
the cervix at the attachment of the vagina. This line is
only anatomically of any use since no such demarcation
exists physiologically or pathologically, owing to the ex­
tremely rich anastomoses of the lymph vessels.

The upper part drains into a vertical trunk on each side
of the uterus-la voie principale-of Leveuf and Godard.26

Each trunk continues along the ureter and the uterine
artery to la ganglion principale or the inter-iliac node of
Leitch.24 The lower part, after anastomosing with vessels
from the upper vagina, drains along the utero-sacral liga­
ments to the lateral sacral nodes.32

Accessory channels lead from the upper cervix to the
so-called hypogastric chain - the ureteral, parametrial,

POSTERI0'S
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Fig. 2. Lymph drainage of vulva. 1= Superficial inguinal nodes. 2=Inguinal ligament. 3=Subinguinal nodes. 4= Fossa
ovalis. 5=Deep femoral nodes. 6=External iliac nodes. 7=Interiliac nodes. 8= Hypogastric nodes. 9=Common iliac nodes.
10=Para-aortic nodes. 11 =Lumbar lymphatic trunk. 12=Cisterna chyli. I3 = Thoracic duct.
Fig. 3. Lymph drainage of vagina. I =Drainage with cervical lymphatics. :=Drainage with vulvaI lymphatics. 3=Hymen.
Fig. 4. Sagittal section of cervical lymph drainage. I=Ureteral node. 2=Parametrial nodes. 3=External iliac nodes. 4=
Interiliac nodes. 5=Hypogastric nodes. 6=Lateral sacral nodes. 7=Common iliac nodes. 8=Para-aortic nodes. 9=Cisierna
chyli and thoracic duct.
Fig. 5. Lymph drainage of uterus. 1=Drainage with ovarian lymphatics. 2= Drainage with round ligament lymphatics. 3=
Drainage with cervical ligaments.
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hypogasrric (or internal iliac) and obturator nodes. The
ureteral node lies above the uterine artery where it crosses
the ureter. Occasionally there are 2 nodes. The internal
iliac nodes number 6 - 8 and lie along the internal iliac
vein near its junction with the external iliac vein. The
obturator node of Leveuf lies near the hypogastric group.
Herrnan et aP' have shown by lymphography that the
obturator node is the middle one of the medial group of
the external iliac chain, lying between the external iliac
vein and the obturator nerve in the 'obturator fossa'. It
must not be confused with the obturator node of the ana­
tomists, which lies in the obturator canal much lower
down. The internal iliac nodes receive afferents from all
pelvic viscera and the deeper parts of the perineum.

The parametrial and ureteral nodes are seldom involved
in Stage 2 carcinoma of the cervix, yet the parametria
frequently appear clinically affected. Parametrial oedema
occurs early, but actual involvement by carcinoma takes
place after the higher nodes have become involved by
retrograde spread aided by gravity drainage in the erect
posture.

The common iliac and obturator nodes are called senti­
nel nodes by Javert. They are most commonly affected in
metastases from cancer of the cervix. Brunschwig3 found
nodal involvement in 33% of 426 cases at operation. The
nodes most commonly affected were the obturator, the ex­
ternal iliac and the internal iliac group", in that order. He
also found the ureteral and parametrial nodes least often
involved.

Meigs,30 Javert,20 Henriksen,H and many others have
stressed the discrepancy between the clinical staging of
cervical carcinoma and the actual findings at operation.
Some surgeons perform 'selective lymphadenectomy' for
biopsy purposes, selecting the sentinel nodes. This is of
value in prognosis.

Posteriorly, the cervical lymphatics do not cross the
rectovaginal fascia, but bypass the rectum to the lateral
sacral nodes, the posterior component of the internal iliac
group. Hence rectal involvement in carcinoma of the cer­
vix is uncommon. Leitch found rectal invasion in 25% of
nearly 1,000 postmortem examinations in cases of cancer
of the cervix, and recto-vaginal fistulae in 16%.

Anteriorly, lymph channels connect the cervix with the
base of the bladder, and direct extension occurs also to the
vesico-vaginal septum. Javert noted bladder involvement
in 53 % of 106 cases of cancer of the cervix at operation.
leitch recorded an incidence of 66% with vesico-vaginal
fistulae in 44% in his postmortem series (Fig. 4).

Crichton7 found inguinal lymph-node involvement in
patients suffering from cervical cancer.

The Uterus

The Iymphatics of the body drain with those of the cer­
vix.28 The fundal vessels run with those of the ovary.
Along the round ligament drainage occurs towards the deep
inguinal nodes in the inguinal canal (Fig. 5). Free com­
munication exists between these systems. The importance
of lymph-node involvement in endometrial cancer has been
stressed by Louw.28 The lymph drainage does not seem to
depend upon the site of the cancer.

The Ovary and the Fallopian Tube
Since the ovary develops in the region of the kidney, it

drains to the para-aortic nodes in the region of the renal
artery, following the course of the ovarian vessels. There
is free anastomosis with the iliac and obturator nodes via
the broad ligament and along the round ligament with the
nodes in the groin. Lastly, by means of the tubal lym­
phatics, communication exists with the fundus uteri and
the opposite tube and ovary.

The Fallopian tube drains to the lateral aortic nodes
(Fig. 6).

The Bladder, the Ureter and the Urethra
Nesselrod32 and others injected newborns at autopsy and

showed that the lymph drainage of the bladder was essen­
tially the same as for the cervix. There are no Iymphatics
in the bladder mucosa. This accounts for the rarity with
which metastases are seen through the cystoscope. Bullous
oedema suggests involvement by embolic occlusion of lym­
phatics in the deeper layers of the bladder wall. 'Gray',IO
however, mentions 3 plexuses in the bladder wall- a
mucous, an intramuscular and an extramuscular one. The
Iymphatics run along the ureteral, vesical and uterine
arteries to the external and internal iliac nodes.

The upper part of the ureter drains to the lateral aortic
nodes, the middle part to the common iliac group, and the
lower part to the common, external or internal iliac nodes.

The urethra drains mainly to the hypogastric nodes. A
few vessels go to the external iliac group (Figs. 7 and 8).

The Rectum
GerotaB was the first to study the lymphatic drainage of

the rectum. He described 6 - 7 pararectal nodes along the
rectum on either side. They drain along the course of the
superior haemorrhoidal artery to the inferior mesenteric
and then to the lower para-aortic nodes.

Bacon and Nesselrod divide the lymph-drainage into
upper and lower portions, divided by the dentate line. The
superior portion drains to the pararectal nodes of Gerota.
The inferior group drains to the inguinal nodes. Again
free communication exists between the 2 systems.

'Gray'IQ states that the upper half or more of the rectum
drains along the superior rectal veins to the pararectal
nodes. From the lower half of the rectum and the anal
canal above the muco-cutaneous junction, the lymph flows
upwards along the middle rectal vessels to the internal iliac
nodes. Below the muco-cutaneous junction the lymph
drainage is to the anal margin and then laterally to the
most medial of the superficial inguinal nodes.

Anastomoses occur along the columns of Morgagni.
Parker has described a communication between the in­
guinal and the sacral nodes. Hence two possible pathways
exist for metastases from the rectum to reach the inguinal
nodes, viz.,

1. From the rectum via the pararectal nodes to the sacral
nodes and thence to the inguinal nodes,

2. From the rectum via the anal canal to the inguinal
nodes (Fig. 9).

Relationships Between Lymphatic and Venous Systems
Metastases reach the blood stream from the lymphatic

system by the following routes:
1. By spread along the thoracic duct.
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Fig. 6. Lymph drainage of ovary and tube. l=Drainage with round ligament lymphatics. 2=Iliac group of nodes. 3=Para­
aortic nodes. 4 = Cross-drainage between ovaries. Ant. = Anterior. Post. = posterior.
Fig. 7. Lymph drainage of bladder and urethra. I =External iliac nodes. 2=Hypogastric nodes.
Fig. 8. Lymph drainage of ureter. I =External iliac nodes. 2=Hypogastric nodes. 3=Common iliac nodes. 4=Para-aortic
nodes.
Fig. 9. Lymph drainage of rectum and anus. I = Superficial inguinal nodes. 2=Pararectal nodes. 3=Superior mesenteric
nodes. 4=Hypogastric nodes. 5=Para-aortic nodes. 6=Dentate line.

2. Some pelvic nodes contain large endothelial-lined
blood sinuses which may be invaded from cancer
deposits in the node.

3. Pick34 described direct anastomoses between veins
and lymphatics in adults. Pressman35 demonstrated
direct communication between lymph nodes and veins
by injection studies.

PHYSIOLOGY

Physiologically, lymph is the same as interstitial fluid, except
for its low protein concentration. In the thoracic duct the
protein concentration is 3 - 4 G /100 m!.

The movements of the lymph are governed by Starling's
hypothesis. At the arterial end of the capillary the hydrostatic
pressure of the blood is greater than that of the tissue fluid.
The osmotic pressure of the blood proteins is greater than
that of the tissue fluid. The resultant force drives fluid out of
the capillary. At the venous end of the capillary there is a
slight hydrostatic force outwards, with a greater osmotic force
inwards, resulting in a force drawing fluid back into the
capillary.29.

The lymphatic system has the following functions:
1. It represents an accessory route by which fluids can flow

from the interstitial spaces to the blood. Although the system
carries only a fraction of the tissue fluid leaving the arterial
end of the capillary, it has the very important property of
being able to carry large protein molecules and even oarticu­
late matter. These substances cannot be re-absorbed through
the endothelium of the venous end of the capillary. The endo­
thelium of the lymphatic capillaries, however. is almost totally
permeable and the only limitation as to which substances can
be carried away is the size of the lymphatic vessel. Electron­
microscopy studies have shown that the lymphatic endothelial
cells overlap, with obvious holes through which the larger par­
ticles can enter the vessel.

2. It is one of the major channels for the absorption of fat
from the gastro-intestinal tract. After a fatty meal the lymph
in the thoracic duet may contain as much as 1-2% of fat.

3. The lymph nodes provide filters at strategic sites. The
lymph percolating through the node is exposed to the phago­
cytic action of the reticulo-endothelial cells.

4. In the nodes are made 2 kinds of blood cells - lympho­
cytes and monocytes, as well as olasma cells, which normally
do not enter the blood stream. The functions of lymphocytes
are not well understood. Certain enzymes. such as some

essential in the tricarboxylic acid cycle, have been demonstrated
in lymphocytes. It is thought that on disintegration desoxyri­
bonucleic acid is liberated and made available to fast-growing
cells in the vicinity. Lymphocytes can become converted ;nto
monocytes and macrophages, thus aiding in phagocytosis. In
the bone marrow they are converted into multipotential cells.
It has for long been thought that lymphocytes produce anti­
bodies. Electron-microscopy studies, however, showed a cyto­
plasmic architecture most unlikely in cells engaged in protein
synthesis. They may well carry antibodies on their surfaces.
There is also a possibility that somewhere along their evolu­
tion they may become converted into plasma cells.

Electron-microscopy studies have proved that plasma cells
produce antibodies which are specific for a single antigen. The
so-called rheumatoid factors are present in plasma cells of
nodes and svnovial membranes.

5. Lever25 demonstrated renin in renal lymph. This was not
present in lymph from other organs. Stenosis of the renal
artery was usually followed bv an increased output of renin
from the ischaemic kidney. In the blood renin is so diluted that
its detection is very difficult.

Lymphatic absorption. The nature of a substance injected
into the skin or subcutaneous tissues determines its mode of
absorption. Non-colloidal substances are mainly absorbed by
direct diffusion into the blood capillaries, the flow through
which is much faster than in the lymphatic system. Proteins,
red cells and particulate matter are carried away by the lym­
phatics. Warming the skin, exercise or massage causes more
lymphatics to be opened and the flow through them increases.
This was shown by injecting dyes into the skin. Many 'stream­
ers' of intradermal lymphatics radiating from the injection
area became visible when the limb was massaged, while keep­
ing the limb dependent inhibited the formation of streamers.
In the leg conditions are favourable for the development of
oedema, and this is confirmed by the paucity of streamers
developing.

Peritoneal absorption of fluid is mainly via the lymphatics,
and those of the diaphragm play a major role. It has been
suggested that stomata may be present in the peritoneum
where that is in close contact with lymphatic plexuses. Through
these holes the larger particles could enter the lymphatics.

Ascites occurs most commonly in venous stasis, e.g. cardiac
failure. It had always been thought that the back pressure in
the portal system caused an accumulation of fluid in the tissues
of the gastro-intestinal tract which then leaked into the peri­
toneal cavity. It has now been shown, however, that ascites is
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liver-lymph. This was shown by Freeman and Hyatt and
Smith.18

These workers constricted the inferior vena cava above the
diaphragm. The venous pressure in the liver rose and thus less
fluid was re-absorbed from the tissues, causing a flooding of
the lymphatics. The excess liver extracellular fluid then liter­
ally oozed from the liver capsule. The increased venous pres­
sure, indicative of generalized venous congestion, probably in­
duces a reflex liberation of aldosterone, which, through sodium
retention, also plays its part in the formation of oedema fluid.

LYMPHATIC OBSTRUCTION

The small amount of protein in the tissue fluid can only
leave the tissues in the lymph. A blocked lymph drainage
results in continuously increased osmotic pressure in the
tissues until the latter approximates the osmotic pressure of
the blood. The resultant rise in tissue pressure causes rapid
and severe oedema.

Causes
A. Filariasis. The larvae are transmitted by mosquitoes.

They leave the capillaries and settle in the lymph nodes.
They provoke an inflammatory response and block the
lymphatic drainage from that area. Elephantiasis may re­
sult.

B. Following radical surgery. Lymphatic oedema is
sometimes seen following radical mastectomy in the ipsi­
lateral arm. The swelling usually subsides as new channels
are formed.

Histology. Lymphatic tissue and myeloid tissue are the
two subdivisions of the haemopoeietic system.

Basic Structure
Lymphatic tissue consists of a delicate network of reti­

cular fibres. In it are dispersed the cells, some attached to
the meshes, others lying loose in the network. The meshes
are either closely or loosely knit or alternatively coarse or
fine.

The mother cell is the (primitive) reticular cell. Its pro­
geny forms two lines of cells. The first forms phagocytic
cells, the reticulo-endothelial cells or macrophages which
are usually attached to the reticular fibres. The second line
consists of 'free' cells. The first 'free' cell formed is the
haemocytoblast, usually called the lymphoblast. From the
lymphoblast are formed lymphocytes, monocytes and plas­
ma cells.

Basic Unit
This is called a Malpighian body or primary nodule. It

is roughly spherical and from a few hundred microns to
more than a millimeter in diameter. It is not encapsulated
and from the edge cells are 'shed' into the surrounding
tissue. In postnatal life the germinal centre or secondary
nodule forms within the primary one. Here active forma­
tion of the cells takes place and consequently many mitotic
figures are seen. The centre is paler than the periphery,
owing to more abundant cytoplasm in the central cells.

Lymphatic tissue in the body is present in 3 arrange­
ments:

1. Designed to filter tissue fluid. This occurs at sites
where lymph is formed, and is chiefly seen underneath wet
epithelial surfaces which are exposed to contamination
from the outside. Hence we find this tissue below the
mucosa of the gastro-intestinal tract and to a lesser extent
the respiratory and genito-urinary tracts. Tissue fluid per-

colates through these nodules en roure to the lymphatics_
These nodules produce antibodies to possible antigens en­
tering the body. Good examples are the tonsils and Peyer's
patches.

2. Designed to filter lymph: These are, of course, the
lymph nodes which are interspersed in the lymphatic chan­
nels of the body. They may be round, ovoid or bean­
shaped. They vary in size from seeds to almonds. They
are encapsulated by firm fibrous tissue, from which trabecu­
lae enter the node, and the space in between the trabeculae
is filled with the reticular network already described. Most
of this is coarse. In the cortex are rounded areas of fine
mesh containing lymphocytes - the primary nodules. From
these medullary cords penetrate into the medulla forming
an anastomosing pattern. The coarse mesh between the
primary nodules and the capsule is called the subcapsular
sinus. Afferent Iymphatics penetrate the capsule along its
convex border and enter the subcapsular sinus. The lymph
filters through this sinus, in between the primary nodules
and the medullary cords to enter efferent lymphatics which
leave the node at the hilus.

Lymphatic nodules are not constant structures. Old ones
disappear and others are formed throughout life. Ger­
minal centres are not present at birth, and their presence or
absence in later life depends on the state of activity of the
node.

Blood supply. Arteries and veins enter and leave the
node at the hilus. Branches are carried along the trabecu­
lae. Arterioles leave the trabeculae and become ensheathed
by condensed reticular tissue. They form capillaries which
are especially abundant near the primary nodules. The
venules enter the trabeculae and leave the node at the hilus.

3. Designed to filter blood:
A. Haemal nodes or haemal lymph nodes. These struc­

tures resemble lymph nodes. They are red or yellow in­
stead of grey. Their mesh is either partly (haemal lymph
node) or wholly filled with blood (haemal node).

B. Spleen.

PATHOLOGY
I. Congenital

Kinmonth et 01.22 described congenital anomalies of Iym­
phatics. These are: (A) Aplasia; (B) Hypoplasia - here fewer,
attenuated lymphatics are found insufficient for drainage; and
(C) 'Varicose' Iymphatics - here the vessels are tortuous and
dilated. Retrograde and lateral flow shows that the Iymphatics
are incompetent.

These anomalies are the cause of primary non-inflammatory
lymphoedema.

AlIen,l from the Mayo clinic, gave the following classifica­
tion of lymphoedema:

(A) Non-inflammatory
(i) Primary lymphoedema, further divided by Kinmonth into

(a) lymphoedema congenita; (b) lymphoedema praecox- by
far the commonest - the onset of oedema is before the age of
35; and (c) lymphoedema tarda - the onset of the oedema is
after the age of 35.

Of Kinmonth's 107 cases, 20% were familial and 2 congen­
ital and familial (Milroy's disease). There was a very high
(14%) incidence of associated other congenital anomalies. Of
these. 50% were vascular, often very mild. The treatment was
described by Charles5 and consists of removal of the skin
down to the muscle and full-thickness skin grafting.

(ii) Secondary lymphoedema. This is caused by (a) blockage
of the lymphatics, and it arises after (b) radical mastectomy in
the upper limb.
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(B) Inflammatory
The causes will be given in the appropriate section. Inflam­

matory disease of the lymph nodes results in blockage of the
lymphatic drainage of the area concerned. The lymphatics
themselves may become involved in the inflammatory process
(lymphangitis).

2. Traumatic
Of gynaecological importance are:
A. X -rays. 1 hese do not cause constant changes. Although

fibrosis and hyalinization are seen, these features are also pres­
ent in nodes outside the area of irradiation effect. The reticular
cells are fairlv resistant to radiation

B. Severing or crushing of the IYmphatics. The effect de­
pends on the state of the collaterals. If these are inadequate,
oedema results, e.g. in radical operations.

A very interesting lesion falling in this category is the
lymphocoele. The first cases were recorded by Kobayashi in
1950.23 The first American article appeared in 1958 (Gray et
OPl).

This lesion is seen following radical lymphadenectomy. Its
incidence varies from no case in 62 operations to 49% .31 It is
generally agreed that the lymphocoele is formed by continued
leakage of lymph from lymphatics severed during radical pelvic
surgery. The lymph is trapped in the lateral retro·peritoneal
space. This accounts for its constant position, between the
external iliac vessels and the abdominal wall. There is a slight
nrominence above and parallel to the inguinal ligament. The
lump is not, or very slightly, tender. It is definitely cystic and
can easily be felt bimanually to be different from the para­
metrial induration felt after surgery. There is marked oedema
of the surrounding tissues and especially the abdominal
muscles. The upper limit seems to be the bifurcation of the
aorta. The average cyst contains 300 ml. of a thin, yellow or
gray fluid. It has a thin wall, 1 - 2 mm. thick, which is coated
with a grey precipitate. Bacteriology reveals mostly contami­
nants. It develops as a rule about 2 months after the opera­
tion. Symptoms vary from none at all to the detection of the
lump by the doctor or the patient or oedema of the legs or
vulva. More than half of the cases in one series were diag­
nosed because of urinary infection presumably caused by com­
pression. Large amounts of plasma may be lost and several
workers have given transfusions of plasma, with ~eturn of the
tachycardia, so often found, to normal. The lesion leaves no
permanent dis,!bility.

Treatment can be conservative; it is said that all cysts will
eventually disappear. If urinary infection supervenes, the cyst
has to be drained. In a few cases the lymphocoele extended
down into the paravaginal space. where it could be seen and
felt. In those cases transvaginal incision and drainage is effec­
tive. Many techniques have been developed to prevent this
condition, but with little success. Tying all lymphatics at the
periphery of the field of operation and leaving the vaginal
vault open for drainage are two of the methods suggested. The
lymphorrhoea iliat may be encountered after Basset's operation
has the same pathogenesis.

3. Inflammatory
1. Non-specific Inflammations

A. Acute lymphadenitis. The node is enlarged and tender.
The cut surface is pink or grey. The node is full of polymorphs
and areas of necrosis, and later abscess formation results if
there is no resolution.

B. Chronic lymphadenitis. The node is enlarged and firm.
There is hyperplasia of the reticulo-endothelial cells. This is a
very common finding, e.g. in the cervical and inguinal nodes.

2. Specific Inflammations
A. Tuberculosis.
B. Boeck's sarcoidosis.
C. Lepro~y. The inguinal nodes are commonly affected.
D. ~fectlOus mono!).ucleosis (glandular fever). The import­

ant POlJ?-t .her~ is that the m~croscopic picture varies widely in
contradlsttnctlOn to lymphatIC leukaemia from which it may
have to be differentiated. The characteristic lesion consists of
~roups of infectious mononucleosis cells and typical and atyp­
lcal lymphocytes.

E. Typhoid. Extensive necrosis with numerous macrocytic
phagocytes is seen.

F. ,Plague. A haemorrhagic inflammation, necrosis and sup­
puratIOn are present.

G. TuIaraemia.
H. Measles. In ilie prodromal stage the giant-cells of

Warthin-Finkeldey are seen.
1. .Infection with nocardia, filiaria, leishmania and toxoplas­

mosIs. In the latter disease the form affecting lymph nodes is
the commonest. It occurs as a febrile lymphadenitis or as an
almost symptomless condilion characterized by lymphadeno­
pathy only.

J. My~otic infections-eoccidiomycosis, blastomycosis, acti­
nomycosIs.

K. Brucellosis. Here large mononuclears of reticulo-endo­
thelial origin, giant cells, necrosis and fibrosis are found. This
condition may be confused with Hodgkin's disease.

L. Torulosis.
M. Disseminated lupus erythematosus. The nodes here are

soft and oedematol;ls, wiili areas of haemorrhage and necrosis.
N. Dermatopathic lymphadenitis. In certain extensive der­

matitides ~. generalized superficial lymphadenopathy is seen.
O. Syphlils. (i) Primary syphilis involves the regional nodes

(ii) secondary syphilis causes a generalized lymphadenopathy'
and (iii) tertiary syphilis causes ilie extremely rare gumma. '

P. Cha~croid. ~O - 20 days after the development of the
ulcer a pamful umlateral or bilateral lymphadenitis occurs.

Q. Granuloma venereum. Here there is rarely gross involve­
ment of the nodes.

R. Lymphogranuloma inguinale. This is primarily a disease
of the regional nodes (bubo).

The following two conditions do not really belong in this
group:

S. Hashimoto's disease. Here the goitre is infiltrated by
lymphocytes.

~. Lymphocytic choriomeningitis. Here a lymphocytic infil­
tratIOn occurs.
4. Metabolic

The nodes are involved in such conditions as Gaucher's
disease, Niemann-Pick's disease, Letterer-Siwe's disease Hans­
Schtiller-Christian's disease - all examples of primary r'eticulo­
endothelial granulomata. In the first two there is a disturbance
of fat metabolism.
5. Neoplastic
A. Benign

Lymphangioma. This is <I: slow-growing and frequently con­
gemtal tumour. It IS very WIdespread in the body. A few cases
of lymphangioma of the fallopian tube have been seen

Wegner's classification is as follows: .
(a) Simple - rare, congenital, slow-growing.
(b) Cavernous - mainly on the skin.
(c) Cystic hygroma - a true neoplasm, mostly cervical.

B. Malignant
(a) Of vessels. Lymphangiosarcoma. This lesion was first de­
~cribed in 1948. It occurs 6 - 24 years after radical mastectomy
ill some cases where severe lymphoedema has persisted for
that length of time. It has not been described in lymphoede­
matous areas elsewhere.3S

(b) Of nodes - (I) Primary. All primary node tumours are
malignant and are (i) composed of lymphocytes and lymoho­
blas~s (lymphosarcoma? giant follicular lymphoma, and lym­
ohatlc leukaemIa) or (11) composed of reticulum cells (reticu­
lum cell sarcoma). (2) Secondary. (3) Hodgkin's disease.

LYMPHOGRAPHY
Direct injection of a dye into palpable lymph nodes (lym­
phadenography) was introduced by Carvalho in 1931.4 In
1933 Hudack and McMaster16 used patent blue violet, a
water-soluble dye, for studies on the lymphatics of the
human skin. Kinmonth et al.22 injected dye into lymphatics
(lymphangiography) to study lymphoedema of the lower
limb. This is called visual lymphangiography. Radiological
lymphangiography entails the use of radio-opaque dyes.
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Technique
0·2 m!. of a 10% aqueous solution of patent blue is in·

jected into each webspace of one or both feet. This soon
outlines a fair-sized lymphatic trunk on the dorsum of the
foot. A 'cut-down' is performed and the oily medium is
injected at the rate of 1 m!. every 8 - 10 minutes. A Lund
injector, an instrument designed for bilateral injection, can
be used for greater stability during the operation. With
bilateral filling about 15 m!. ')f the medium is enough to
outline the inguinal, iliac and para-aortic nodes. The ves­
sels remain visible on an X-ray plate for about an hour,
but the nodes remain opaque for weeks.

Radiological appearances. The lymphatics are seen to
parallel the veins throughout the body. The findings in
primary lymphoedema have been described. In lymphatic
obstruction 'back-flow' is demonstrated. Here many small
collateral vessels become visible in the skin. The lymphatics
may be distorted where masses push the vessels aside. The
normal node has a homogeneous, reticular pattern. In
lymphadenitis the nodes are greatly enlarged, but they re­
tain their normal architecture. The local lymphatics are
dilated. In carcinoma there is an increase in the number
and the individual sizes of the nodes. Irregular filling de­
fects at the nodal margin give a moth-eaten appearance. In
other cases the presence of involved nodes is indicated by
distortion of the surrounding lymphatics.

In lymphomas the nodes are enlarged and have a foamy
appearance. The nodal margin is intact. Herman et at.!"
have shown that filling defects may be seen in normal
nodes.

Clinical Applications of Lymphography
I. It aids in the diagnosis of lymphoedema by demonstrating

congenital absence or anomalies of the lymphatics.
2. In obscure oedemas it differentiates lymphatic from ve­

nous causes.
3. It aids in the diagnosis of obscure cases of pyrexia, raised

erythrocyte sedimentation rate, or splenomegaly, by demon­
strating unsuspected malignant disease in lymph nodes.

4. It may show unsuspected metastases, e.g. in carcinoma of
the cervix, thus aiding treatment.

5. It aids in the differentiation between the lymphomata,
Hodgkin's disease, and metastatic carcinoma. It also outlines
the extent of the lymphatic involvement.

6. It shows the efficacy of treatment and shows up residual
or recurrent disease.

7. It aids the radiotherapist in pinpointing the sites to be
irradiated and aids the surgeon where to operate.

8. An interesting field is the de'(elopment of endolymphatic
radiotherapy. Radioactive colloidal gold has been used in the
irradiation of the inguinal nodes in malignant melanoma of
the lower limb. As affected nodes are either too high to be
reached by the gold or the latter cannot penetrate deeply
enough into the mass, its most logical use seems to be prophy­
lactic.19

Dangers and Side-effects
I. Transient lymphangitis.
2. Sepsis at the site of the cut-down.
3. Extravasation. In the case of 198Au this is disastrous.
4. Mild or moderate pyrexia.
5. Iodine sensitivity.
6. One case of pulmonary oedema has been described.
7. Theoretically. tumour emboli may be pushed up further

along the lymphatic chain.
8. Aplastic anaemia - in endolymphatic radiotherapy.
9. Pulmonary oil embolism. This is usually a minor problem

but in a few cases this may be a serious complication.2

ID. Experimental work has not shown any subsequent

chronic inflammation with the possibility of later lymphatic
obstruction.

CONCLUSIO I

A detailed survey of the lymphatic system has been given
in the form of a review. Much work remains to be
done. There are main lymphatic 'flows'. Lymph, however,
can find its way in its channel in a proximal or distal direc­
tion. Blockage causes a reversal of flow until sde or skirt­
ing channels are found. This finding and the fact that it is
impossible to remove all lymph nodes and lymphatics at
any operation, together with the thought that these nodes
may well be barriers to cancerous penetration, cast doubt
on whether gross nodal dissection in the treatment of can­
cer is really necessary. New methods of studying this sys­
tem may yield much of the information required in the
study of disease processes.

OPSOMMING

Die verskillende aspekte van die limfatiese stelsel, wat van
besondere belang in die ginekologie is, word beskryf.

Die veelvuldige verbindings tussen limfvate en die dik­
wels onberekenbare dreineringspatrone maak dit prakties
onmoontlik om werkelik radikale kankeroperasies te kan
uitvoer.

I am indebted to the late Prof. James T. Louw and should
like to thank Dr. H. Edelstein for his kind interest and help.
My thanks also to my brother, Dr. D. Henk J. van Coeverden
de Groot, for the drawings; and to Mc. D. Middleton for the
photography.
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CAESAREAN SECTION IN A NON-TEACHING HOSPITAL*
J. P. THERON, M.B., CH.B. (CAPE TOWN), DIP. O. & G. (RAND), Bioem/ontein

INCIDENCE OF CAESAREAN SECTION

Table I shows that the total number of deliveries increased
annually from 1,087 in 1953 to 1,779 in 1962. There was a
steady but not marked increase during the first 6 years of the

Kingdom, and is therefore fairly representative of the
radical as well as the conservative outlook in obstetrics.

If consideration is given to the difficulty encountered
in compiling statistics in a non-teaching hospital, where
records are inadequately kept or not entered at :lll, allow­
ances must be made for certain discrepancies and the
impossibility of giving a complete lO-year survey as
originally intended. A detailed analysis could only be
done on the caesarean sections performed over a 5-year
period (1958 - 62).

TABLE I. INCIDENCE OF CAESAREAN SECTIONS, 1953--62
Total Percentage of

Year Total caesarean caesarean
deliveries sections sections

1953 1,087 60 5·52
1954 1,108 45 4·06
1955 1,278 60 4·69
1956 1,561 80 5·76
1957 1,510 90 6·05
1958 1,524 131 8·53
1959 1,659 138 8·37
1960 1,816 112 6·16
1961 1,791 159 8· 87
1962 1.779 157 8·77

10-year period which remained fairly constant during the last 4
years. The total number of deliveries for the 10-year period was
15,113.

During the same period the incidence of caeserean sections
remained more or less constant for the first 5 years, varying
from 4·06% to 6·05%. It then showed a sudden increase to
8·53% in 1958, which was maintained throughout the last 5
years, except for 1960, when a record number of 1,816
deliveries were done with the relatively low section rate of
6·16%. For the entire 10-year period the total number of
caesarean sections performed amounted to 1,022-an incidence
of 6·82%. The Queen Victoria Maternity Hospital, Johannes­
burg, which only admits White patients, showed an over-all
incidence for caesarean section of 2·03% for a ID-year period
(1947 - 56), with an annual increase to 3·46% for 1956.

In 1961 Clayel stated that ministerial reports in the United
Kingdom estimated the incidence of caesarean section in NHS
hospitals at 3·8%. According to these figures, one can conclude
that caesarean section is performed at least twice as often in
private practice. Compared to world standards, however, the
Blocrnfontein incidence of 6·82% is only slightly higher than
the incidence of 6·2% for 19 hospitals in the UK reported by
Marsha1l6 as long ago as 1949. American literature contains
numerous reports from reputable hospitals of a higher inci-

6·821,02215,113Total

During recent years the increasing safety of caesarean
section has widened its indications to such an extent that
the general public, as well as some medical men, have
come to regard abdominal delivery as a rapid and effective
method of dealing with most obstetrical complications.
This trend in obstetrics has caused a tremendous increase
in the incidence of caesarean section. Concern over this
state of affairs has been expressed by present teachers as
well as by obstetricians belonging to the older school.

In 1959 Sir Andrew Claye1 warned against the high
mortality risks of caesarean section in the United Kingdom.
In this country LOUW,2 in 1955, Van Dongen,3 in 1958.
and Impey,4 in 1962, expressed doubt as to the necessity
of many of these operations.

Statistical data appearing in medical literature usually
come from teaching hospitals where strict control exists
and free consultation is exercised between registrars and
senior staff before operation is resorted to. In private
practice the entire responsibility of the decision to perform
section rests on one individual, the consultant obstetrician
or the medical practitioner in charge of the patient.
Considering this factor only, it seems reasonable to assume
that the incidence of caesarean section may be higher in
private practice than in teaching hospitals. Colvin,5 of
America, in his 1952 presidential address, mentioned that
the incidence of caesarean section was three times higher
among private patients than among free patients. This
investigation was therefore undertaken to ascertain the
position in our country regarding the matter.

CLINICAL MATERIAL

Bloemfontein is unique in that the maternity section of
the National Hospital is the only institution in the city
where White obstetrical patients can be treated surgically.
Bloemfontein has a White population of 64,423, and in
addition it drains a very large rural area for specialist
obstetrical services. The maternity section is housed in a
fairly modern building containing 45 beds. Four well­
equipped labour wards. a modern theatre, air-conditioned
nurseries and a separate unit for the care of premature
infants are available. Over a lO-year period (1953 - 62) a
total of 16,025 patients were admitted, of whom only
2,414 (13·32%) were free patients. The remaining 13,611
(86·68%) were 'paying' patients cared for by general prac­
titioners or specialist obstetricians in private practice. The
medical population of Bloemfontein has been drawn from
various medical schools of the Republic or the United

*Paper presented at the 44th South African Medical Congress,
Johannesburg, July 1963.




