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PREFACE

Previous to the description and discussion

of the case, I wish to say how indebted I am to Dr.

W. A. ALEXANDER, Assistant Pathologist, Royal Infir¬

mary, Edinburgh. Dr.ALEXANDER placed his room at my

disposal and thus gave me ideal surroundings and en¬

vironment for such an investigation.

My thanks for kind advice are given to Pro-

fessor ARTHUR ROBINSON, F.R&3., to whom on three oc¬

casions I showed the specimen in the early days of

its investigation.

I felt scarcely justified in publishing

important Histological findings, without some corro¬

boration, and Dr.F.G. BROWNE, - Ante-Natal Department

Edinburgh Royal Maternity & Simpson Memorial Hospital

- Dr. PETER MACALLUM, Pathological Department, Royal

Infirmary, Edinburgh, and Dr.R.K.S. Lira, Histology

Department, Edinburgh University, were kind enough to

examine and corroborate all the microphotographs and

their original slides; to these gentlemen my best

thanks are given for thus adding the strength of their

experience to such a publication.

Mr.J.H.S.Shearsby, Edinburgh university,

produced the microphotographs and to him my thanks

are/
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are due for his interest and care displayed.

Mr J. GRIEVE of Edinburgh, took infinite

trouble in producing the large drawings, while Dr.

EDMUND PRICE was responsible for the X-Ray photo¬

graph.



AN INVESTIGATION Of a CASE Of MULTIPLE

ABNORMALITIES ill a FOETUS.

The description of a case of Foetal malfor-
(3 >

mation was first recorded many years ago, BALLANTYNE

attributing the first account of a case of gastro-

schisis to Lycosthenes in 1547. Within recent years

there has gradually been added a large and valuable

literature on various malformations, such a condi¬

tion as Gastroschisis must be as old as the human

race, in fact almost certainly older, as this and

other malformations are known to occur in other ani¬

mals apart from man, and there seems no reason to

assume that such conditions did not exist previous

to man's advent.

A most interesting and important point in

many of the recorded cases is the fact, that scarce¬

ly two - in any particular class, - seem exactly

alike; therefore, as every result has its cause, so

should every abnormality be investigated with the

hope of eventually discovering the original factor

responsible for and attributable to such malforma¬

tions. The Theories regarding Malformations and

Monstrosities have also been handed down from very

early/



early times, and, although most of these may now seem
I

crude, yet it must be realised that they were natural

to such times, and paved the way for obtaining the

first link in the chain of such knowledge as is at

present possessed.

The Theories from the past to the present

day will be discussed later.

HISTORY Of the PRESENT CASE.

The child was born prematurely in Edinburgh
4

during the Autumn of 1920; from the menstrual and

general history of the mother and the development of

the child, it was assumed that the foetus was aged

about 6^ months.

PREVIOUS HISTORY of the MOTHER.

One miscarriage at 3 months in 1917.

One full time (normal, alive and Instrumen¬

tal) in 1919.

No history of Trauma or Fright and no

hereditary tendency.

physical/



3.

PHYSICAL and CLINICAL SIGNS.

Pain in the bach and front was complained

of for a week previous to delivery.

There was slight haemorrhage five days

before the birth, with moderate haemorrhage two days

previous to delivery. The mother stated that she

never felt any1 quickening.'

The Foetal heart sounds were never heard,

nor were the Foetal movements ever felt.

The urine contained no albumen and the

Wassermann was negative.

The presentation was unknown, the birth

occurring suddenly and unexpectedly, the mother being

in the erect posture at the time. There was no ex¬

cess of Liquor Amnii, and there was no abnormal post

partum haemorrhage. The Foetus and Placenta were

born together, in what at first appeared to be one

mass, and this was accounted for by the short umbili¬

cal cord, (3-3") and not by any amniotic adhesions

or bands, so that in reality the Foetus was not ab¬

normally adherent.

After birth the only sign of vitality

shown by the Foetus was a slight thoracic pulsation,

which ceased within a short time.

The/
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The Placenta (See Photograph II.) weighed

10 ounces, was not misshapen and showed no infarc¬

tions.

The Oord originated from a point close to

the centre.*

Microscopically the Placenta showed normal

villi and normal vascularity, it was not unduly or

abnormally thick, and the intra villous spaces were

not diminished in sisse.

Microscopically the'Oord was seen to con¬

tain one artery and two veins.

examination/
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EXAMINATION of the FOETUS.

The weight of the Foetus was 3-f lbs. and

of this weight the ascitic fluid foimed 8 ounces.

The length of the Foetus was lof" from foot

to top of head. The circumference where abdominal

swelling reached its maximum, was 10 inches.

NAKED EYE APPEARANCE of' FOETUS.

The Foetus showed a hemispherical abdominal

swelling (See Photograph I), which was six inches

long; the wall of this swelling was of a bluish grey

glistening appearance, and composed of peritoneum; no

adhesions were seen on the surface. The umbilicus

was badly defined, being low down and to the left of

an extroverted area, which appeared at the most de¬

pendent part of abdominal swelling. The hemispheri¬

cal swelling toofc the place of the anterior muscular

abdominal walls which were entirely absent.

The extroverted area situated at the most

dependent part of the abdominal swelling, was of a

reddish brown colour, showing Rugae, a Crypt and

Fistulae (NO.VIII. Drawings I. & II.). This extro¬

verted area was surrounded by, but quite free from

any peritoneal covering.

At/
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At the caudal end of this area in mid line,

there was a small tag-like process, resembling a

miniature penis or clitoris (Drawing No.II), No mea-
i i

tus could be seen or probed until a cross section had

been made, when a fine probe entered the basal remain¬

ing portion with comparative ease.

Microscopical cross section of this penis¬

like structure, showed one Corpus Cavemosum surround-
'

ed by Corpus Spongiosum, the Corpus Spongiosum also

surrounding the urethra, in which it was embedded;

the urethra was lined by squamous epithelium, and

its lumen practically entirely obliterated by keratin

material, derived from the superficial layers of

epithelium lining the tube; outside the epithelium

was an inner and outer layer of muscle tissue, lon¬

gitudinal and circular respectively.

A mlcrophotograph of a cross section of

the structure is attached.



The peritoneum forming the anterior and

lateral surfaces of the abdominal swelling was seen

to have the following attachments:-

I. SUPERIOR blending into and under shin at

lower end of sternum.

II. INFERIOR coming over pubis and encircling

base of extroverted area.

III. LATERALLY extending an equal distance on

each side to merge into and under shin of

trunh.

The head was well fowned, of good propor¬

tion and showed no obvious abnormality.

The arms were flexed on the head and the

right more so than the left.

The fingers were normal in size and number.

There was a marhed twisting of the pelvis

to the left, with resulting deformities of both legs

and feet.

The right leg was so much twisted that the

anterior surfeee jQif the patella loohed bachwards -

(Drawing No.I.), and the left thigh was semiflexed,

with considerable eversion of tibia and fibula.

The above contortion may possibly be explain¬

ed as a compensatory effort, since, obviously flexion

of the legs was impossible owing to the ascites.

The/
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The right foot showed talipes equino varus

and the left was clubbed as In Drawing No.I. The toes

were normal in size and number.

Over the lumbar sacral area was a spina bi¬

fida the size of a half crown. Considerable meconium

was seen exuding from a fistulous opening connected

to extroverted area, and this opening was later prov¬

ed to be the terminal portion of Small Intestine.

On palpation of abdominal swelling, there

was marked fluctuation with evidence of considerable

fluid: no resistance was felt except on the left

side, where there was a dense hard mass, - the liver,

which extended for two thirds of the way down anterior

surface.

EXAMINATION Of ASCITIC FLUID.

Aspiration was done aseptically, eight

ounces of clear amber-yellow fluid being obtained;

on settling, a few mucous flakes were seen to settle

at the bottom of the jar.

Specific gravity = 1016

Reaction was alkaline.
. ;

Albumen =1*6°/o

No urea was present.
■

I " - ■ ' ' - *.-■ \ • . • - - . - I
Microscopically, there were tyrosin crystals in

considerable number.
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EXAMINATION Of ABDOMINAL ORGANS.

On opening the peritoneum, no sign was seen

of any adhesions or condition suggestive of inflamma¬

tory mischief. The first most striking object was
I

the number of various structures which were seen
I

without handling or displacing the parts; this was

partly accounted for by failure at this stage to see

any trace of Large Intestine, also there was seen a

large right-sided diaphragmatic opening, through

which the base of the right lung and a portion of

right heart were seen as in Drawing No.I. A struc¬

ture which seemed, probably to be right kidney and

suprarenal, was seen on right side in abdomen; this

assumption was proved-later on to be false, the struc¬

ture, on microscopical examination proving to be

formed of Large intestine. The Liver occupied almost

entirely, all of the left side.

Attachment of the Gastro-hepatic omentum

appeared normal. No gall bladder could, at 'this

stage or subsequently be seen. A loop of Small Intes¬

tine was seen to be faintly and partially covered by

a delicate shred of areolar tissue, attached to left

side of greater curvature of stomach. A band of tis

sue which later, microscopically, proved to be com¬

posed of lung substance, was seen high up on right

side/
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side, passing from under surface of peritoneum and

disappearing into right thorax - Drawing No.I. Its

thoracic origin was found later to arise from basal

lobe of right lung.

EXAMINATION Of PARTS.

On handling the gut, no trace of Caecum,

Appendix or other part resembling large Intestine was

seen. The Small Intestine, when removed, measured

21 inches from Duodenal Jejunal junction to its ter¬

mination in the fistulous opening on extroverted area

as previously described. A well supplied mesentery

attached the intestine to the Posterior Abdominal

wall, and this attachment passed right down to the

termination of the gut except for the last if" where

it ceased. There was considerable meconium in the

terminal two inches of the gut.

Microscopical sections of both ends of the

removed gut, proved it to be entirely composed of

Small Intestine, with no obvious difference between

Upper and Lower ends.

DRAWING/
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On removal of the Small Intestine, an inte¬

resting picture was seen as depicted in Drawing III.

Three separate structures about the size

of a bean seed were seen in the abdomen, forming a

continuous line from lower right half of abdomen to

base of Gastro Hepatic Omentum. The most external

of these, marked 1 in Drawing No.III. had previously

been visible and regarded as most probably being

Right Kidney with suprarenal, but on naked eye sec¬

tion it showed a crenated uneven appearance, sugges¬

tive of Large Intestine, this suggestion being fur¬

ther strengthened by the presence of a small amount

of meconium.

Microscopic section proved its composition

to be that of Large Intestine. The upper end of this

rudimentary large intestine ended blindly, but below,

and to the inner side, was a well formed canal 1" long

down which a probe was easily passed, its point of

exit being through an opening into the extroverted

area - See Drawing No.II. Microscopic section of the

upper blind end, showed a muscle wall of circular and

longitudinal fibres, with well formed Lieberkuhn's

glands; a microscopical section of the floor of the

large gut, at a point v/here it narrowed to form its

canal leading to cloaca, showed a well formed muscle

wall and well developed mucous membranes.

The/
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The second and third structures, marked II.

and ill. in Drawing III., had not, previous to remo¬

val of small intestine been visible: another structure

previously hidden, was the fan-shaped band of tissue

(TV. in Drav/ing III.) which ran from left inner as¬

pect of most dependent part of peritoneal sac to dis¬

appear into tissue below duodenum and partly into

areolar tissue around lower border of stomach. This

band was if" x and on microscopic section was found

to consist of a vein.

The Liver was the next organ to be removed,

as, it's large size - made appreciably larger by its

downward displacement and twisting - hindered inves¬

tigation of other parts.

The Liver occupied almost the whole of left

side of abdomen, the right side of it being twisted

down and to the left, with the result that its trans¬

verse axis lay in the left longitudinal plane of the

body: it was totally enclosed in the peritoneal sac

containing the ascitic fluids which formed the hemi¬

spherical swelling of abdomen.

The weight of the Liver * 56 grains.-.

The condition and relations of Liver were

as follows:-

The superior and anterior parietal surfaces

were completely invested by peritoneum, except for a

small/
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small uncovered area posteriorly which measured l"xf".
The structure in closest relationship to this payt was

the cardiac end of lesser curvature of stomach.

The right and left lobe were quite distinct,

and the umbilical fissure with vein was well marhed

Oust to right of middle line. One inch to the right

was seen a small notch which may have been the notch

of the gall bladder, although no trace of gall was

seen. The anterior surface of upper and outer part

of left lobe was so twisted that it came into close

apposition with the protruded heart, the heart forming

the apex of the protruded organs contained in the

ovoid peritoneal abdominal sac.
1

On this area of Liver, a definite impression

had been formed by the heart.

The visceral surface of Liver showed no im¬

pressions of other organs having been in contact with

it, and this seemed natural as no parts were seen in

relation to it; there was seen, however, on this sur¬

face, a distinct transverse fissure into which ran

the portal vein.

A small cyst, the size of a small pea, was

seen on anterior parietal surface at middle of right

lobe.

Microscopic Sections of the Liver showed

congestion, with considerable thichening of the cap¬

sule/



14.

capsule and a slight degree of periportal cirrhosis.

There was also marked, thichening of hepatic vein in

centre of lobule, the whole picture strongly sugges¬

tive of syphilis.

The removal of the Liver, brought the mal¬

position of the Heart prominently into view,( as in

Drawing No.IV.): the apex of heart being turned up

towards left lower jaw of foetus.

There/
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The^e was also now seen a structure high up

on left side of posterior abdominal wall: this was

presumed to be left fcidney (Drawing No.IV.). Below,

and external to this by -§■ inch was seen a small

ovoid structure - regarded a3 left testis (Drawing

No.IV,) and microscopic sections showed a consider*

able number of tubules with no definite Rete Testis,

Vasa efferentla or Epididymis. One of the ducts

lined by columnar epithelium is shown magnified in

accompanying micro-photograph. No cilia were seen

and the condition may be that of Wolffian remains,

or an abortive attempt at the formation of an Epi¬

didymis.

These/
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These structures are seen in Drawing No.IVJ

the stomach and spleen having been removed. The sto-
i

mach appeared normal and well formed, both-orifices

being patent with a well shaped duodenal loop.

Structure III. in Drawing No.III., proved

to be spleen, and on removal, the pancreas was seen
■

° i

adhering to its posterior surface.

Microscopically the spleen showed fairly

well marked malphigian bodies; the pulp was congested

and hyperaemie. Reticular cells were present in fair;

amount. There was no undue fibrosis. The usual blood

elements, i.e. Reds, Nucleated reds, Mononuclear

splenic cells, Lymphocytes, were seen. The pancreas

showed no abnormality.

URETERS.
i

The right ureter was found comparatively

easily; it was 1^" long and. ran from posterior right

upper poles of kidney downwards and inwards to termi-j
nate by burying itself in left side of extroverted

area: it was well formed and patent.
'

What was at first presumed to be left ureter

was traced upwards, to find its point of entry into

supposed left kidney; on upward dissection, this sup¬

posed ureter was found to join the aorta and on down¬

ward dissection, its terminal portion was seen to end

blindly/
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blindly opposite umbilicus. This vessel was evident-j

ly the left internal iliac artery continued as inter-
.

nal hypogastric. No trace of a left kidney or ureter

was seen, the structure previously considered to be

left kidney proving on microscopical section to-be

suprarenal structure III. in Drawing No.IV.

Originally the right kidney had been consi¬

dered to be larger than would have been expected, and

this may have been so, owing to the absence of the

left: a vessel of fairly large size ran from aorta to

right kidney.

The Foetal lobulation of kidney was well

seen. Microscopically there was no definite patholo¬

gical abnormality.

On removal of some areolar and connective

tissue above and separated entirely from right kidney,

was seen a structure, proved on section to be supra¬

renal of normal consistence. This suprarenal lay in

a bed of its own surrounded above by the poorly deve¬

loped right diaphragm, and below and around by con-
i j
siderable areolar tissue. Microscopically the supra-

renals showed great congestion but the layers were

regular.

Removal of the sternum and its attachments

allowed 3 good view of the Heart and Thymus.

The Thymus weighed 1 gram, 300 milograms

and/
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and microscopic examination revealed no abnormality.

After removal of Thymus, a clear and curious
"

origin of the large vessels seemed apparent.
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And this was proved after removal of Heart, Lungs,

and vessels _en bloc.
$

ARTERIAL CIRCULATORY SYSTEM.
i

|

I
The vessels arising from the right ventricle

were the Aorta and Pulmonary Artery, which after

running about l centimeter, divided into its two

branches.

The Right Ventricle was three times as

thick as the left, which was very small, and had very

thin walls. The right ventricle contained blood clot

but the left ventricle was empty-.

There was a pin-hole opening in the middle

of interventricular septum admitting a very fine

probe, and the Left Ventricle was just a blind sac

containing this pin-hole opening.
1

The Right Auricle was distended with clot,

and there was a Tricuspid valve opening into Right

Ventricle. The Left Auricle contained blood clot,

and the mitral valve opened into right ventricle on

the superior and posterior aspect. The Foramen Ovale

was patent and rather patulous. The Eustachian valve

seemed normal.

The course of the Blood seems, therefore,

to have been as follows; Blood from right internal

jugular vein emptied into right auricle, as also does

blood/
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blood from Inferior Vena Cava, thence to right ventri
I j

cle, through Tricuspic valve, then to Pulmonary arte-

ry and aorta, both of which originate from upper mar-
• i
gin of right ventricle; blood received from Left

Innominate vein empties into left auricle, and Pul-
!

monary veins also open into left auricle, but the
» i

left pulmonary vein joins the left Innominate vein,
• 'M- | '

about one centimetre before entrance. The main cur¬

rent of blood from Left Auricle passes through Fora¬

men Ovale by reverse circulation into Right Auricle,

but a small amount apparently passes through mitral

valves into left ventricle.

Therefore from right auricle into left

auricle there is probably no circulation through Fora-
.

men Ovale, all blood from right auricle passing

through Tricuspid valve into right ventricle.
- I

The left ventricle has no opening except

pin-point hole in interventricular septum, there is

no vessel originating from or connected to its cavity

and it is, therefore, practically functionless, and

the mitral valve in consequence is small; the left

ventricle being so small, and having no outlet is

unable to receive much blood, being forced to find

an exit through Foramen Ovale by reverse circulation |
into right auricle.

The/
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The blood contained in Left innominate

vein, finally reaches Right Auricle by way of the

Left Auricle and has, therefore reached its normal

destination, but by a roundabout route.

Microscopic sections of the Left Ventricle

showed extremely poorly formed heart muscle.

Both carotids were given off from aorta

almost immediately after its origin.

Both the Subclavian arteries originated

from the aorta and no trace of an Innominate artery

was seen.

On the Aorta being traced down it was seen

to give off several branches, one presumably the Right

Renal, which had been seen passing to right Kidney,

two other fair sized branches were seen, but could

not be accurately identified, owing to friability of

parts on previous dissection. The Aorta terminated

opposite the Lumbar Vertebra by division into Common

iliacs, on the left side the Internal iliac was seen

continued as Left Hypogastric Artery and ending below

in blind fashion to the outer side of left edge of

extroverted area. On the right side conditions of

vessels was too delicate and uncertain to justify

statements.

The main venous system consisted of the

vessels/
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vessels entering Heart as already described, and
} •

also the entrance of Inferior Vena Cava into "Right

Auricle. The course of the Inferior Vena Cava and

the position in Abdomen to right of Aorta, seemed

normal.

To the nahed eye the Thyroid showed no ab¬

normality. Microscopically there was seen no fibro¬

sis and no colloid within the Acini, the cells which:

normally line the Acini being shed into the lumen

with no lining cells in situ, (probably a post mor¬

tem change).

The external surface of the brain appeared 1

normal. Sections could not be made owing to complete

collapse of the brain substance on handling.

The fluid drawn off from the spina bifida

equalled three drachms; it was faintly yellow and

clear. The spina Bifida condition consisted of a

spinal Meningocele over Lumbar sacral region, show-
J

ing a small Hernia of the membranes.

The cord appeared normal for its whole

length but at its lower end was tilted to the side,

carried thus by twisting of loxver part of vertebral

column. There was no symphisis pubis and anteriorly

the iliac parts of Pelvis were widely apart.

The right foot (Talipes Equine Vares) and

the/



the left (club) showed a general bunching together

and disorganisation of the tarsal and metatarsal

parts. The X-Ray Print shows faintly a centre of

ossification in the Right Os Oalcis.
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A description of the microscopic characters of a
A

cross section of the Penis or Clii$£i§=-like body has

been previously given; after the section a fine

probe was easily passed up a meatus for where it

ended in a small ovoid body about the size of a pea,

which lay on the pelvic floor in mid line, and was

well embedded by fago&a, The structure with remains
i

of Penis-like body was removed entire and micro¬

scopically showed as follows:-

On Dorsal surface there was cavernous tis¬

sue and a Urethra with a well marked mucous membrane

and muscular tissue in the wall.

About the lumen were small glands of the

structure of Sebaceous glands and the canal termin¬

ated in 'such a gland, the Erectile tissue ending a

shade higher up.

There were a number of ducts cut across

and lined by transitional epithelium.

The Erectile tissue was surrounded on all

sides by smooth muscle tissue, and this muscular

wall was thicker on the Dorsal surface.

The glands were present only at the upper

end of tube and the body from which the Urethra

originated, was composed of sebaceous glandular

material.

Further sections of the above structure

showed a definite thickened muscular area in which

ducts/
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ducts lined by columnar epithelium v/ere numerous and
well defined. This portion was considered to be
Prostate.

The extroverted area with fistulous1 open¬

ings of Larger and Small intestines was to the naked
eye of a similar appearance all through. There was
a well-defined crypt about the centre seen in

Drawing No.II.

Microscopically the extroverted area show¬

ed markedly different characteristics, and for the
sake of clearness, a much enlarged diagrammatic re¬

presentation is given.

f^i'GH7 -Si-OfcT LbutEx. i Sf'oe;
tc

>£l
S^- <$- ^Ctv . •

w

deAyvjc {~oJ-L2U Bsvffc

A = O-L-^nTp Q PFu-fr-lX ^U-fco ~0xFtryeSfeti. .
A = Q oWftXt ~oxFirveSfeti. •

C = vOdcl^ &Ln*»uL

t> = -SWUrUA^ MxtfrVe/fiJ. pAtri^ St/^CLr^. ^ eSW.^2. 9>c6;fc4~ W<V<^
cr» hi 4 A/«o jT*.

=. ££~<Lt~ciu_ djFcFJL itfr^eFZLr* . • JU. rr

If1 - JL-fc>fc^ «_ . i <ZrFj*F$~g-p Afe It
£ z A UAl^ cUf^uA -F^Fru^ *ty^ A^p^ t

y-b— M^tc Host



26.

MICROPHOTOGRAPH NO. I.

This represents the structure of the extroverted area

as shown in sections cut from D. in Diagram. The

structure is that of Small Intestine.
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MICROPHOTQGRAPH WO. II.

This represents the structure of extroverted area

as shown in sections cut from P., and represents

large Intestine.
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MICROPHOTOGRAPH NO. Ill,

This represents the egg-shaped section 0. cut from

extroverted area and the photograph shows the point

taken.to be ileocaecal function and represented by

in Diagram.

•A V

i
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MICROPHOTOGRAPH NO. IV.

This represents sections of extroverted area cut from
l

I

H. area and shows Transitional epithelium.

I
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MICROPHOTOGRAPH NO. V.

This represents blach square section in H. portion in

j which Transitional epithelium and Ureter - shown in

photograph, was seen.

Before section of extroverted area it was

considered curious that Ureter from Right Kidney

should come over to left side, but the explanation of
|

this seems clearer since the right side of extrovert¬

ed area has been seen to be composed of intestine.
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THEORIES Of the CAUSATION Of *

FOETAL MALFORMATION and MONSTROSITIES.

From the early ages B.C., various theories
j |
regarding Foetal Malfomat ions and Monstrosities have

been recorded, the oldest views usually attributing

the malformed child to the power of supernatural

agencies. It must be granted, however, that the final

Knowledge attained in any subject is, practically al¬

ways attributable to the gradual evolution of an ori¬

ginal theory - however crude that may now seem -:

therefore, with that factor in view, it seems justifi¬

able to mention some of the older theories before ex¬

pressing an opinion on those of to-day.

SUPERNATURAL POWERS.

In very early times (B.C.) the gods, moon,

or stars, were usually held responsible for the pro-

i duct ion of Malformations and Monstrosities, the birth

of such children being hailed with joy or sorrow ac-

| cording to the supposed disposition of the god or

power.
(3)

According to BALLANTYNE, there seems no

doubt that effigies of the gods were fashioned from

such/
i . ■
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such monsters and, the photograph by the same autho¬

rity of a Teratological Tablet of Monstrous Births,

discovered in Babylonia and considered to have been

completed 2000 B.C., proves that the people of these

days took a studious care in recording and classify¬

ing such births.

Later on, the early Middle end Greek ages

produced various theories regarding reproduction,

considerable difference of opinion being shown as to

the true value of male and female elements.

Again, some writers viewed the production

of monsters as due entirely to the male semen, while

others declared the female element to be alone re¬

sponsible.
( 2 ) HIS

In 348 B.C., ARISTOTLE pronouncedAopinion,
namely that the cause productive of Monstrous Births

was attributable to both male and female elements.
(2)

ARISTOTLE'S view is still held by many, and until

more is known concerning the Spermatozoon, it seems

impossible to put that view altogether aside.

Maternal "Impressions and Imaginations" was

another prevalent theory, but from a modern scienti¬

fic view, the idea is not now tangible-; from this

theory it is necessary to distinguish a separate and i
■ "j

entirely different proposition namely, "The Maternal

Mental/
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Mental condition when pregnant": by this is meant

that the condition of the child in utero can be af¬

fected by such states as worry, strain, fatigue etc.,

followed by depression or exhaustion or both; and, in

some of such cases, the child's condition at birth

and subsequently, has confirmed the view of such opi¬

nion being correct. There seems, however, no reason

or proved evidence to assume that such a maternal
I • ' i|
condition could be in any way responsible for marfced

monstrosities, such as Anencephalics, Sympodias,

Exomphalos etc., as, if that view was even slightly

accepted, then once more would the Maternal Imagina¬

tions and Impressions theory tafce a leading place,
3+-

such as it occupied until recent years.

THEORIES of PRESSURE.

These may be considered as theories of both
'

the past and present times, once more it was ARIS-
(2)

TOTLE, who first scientifically discovered the pro¬

duction of monstrous chicles, attributed by him to the

non-separation of the vitelli by the membrane; and

years later the size, breadth, straightness of the

uterus was considered the probable cause of Monsters;

About 1673, LIOETUS described many condi¬

tions, considered by him as capable of narrowing the

uterus/
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uterus and thus producing Monstrosities - amongst

these were various factors, including Tumour attached

to the membranes or placenta.

External violence and injuries to the moth-}
er, have also been considered as probable causes of

Monsters, and there seems no reason to doubt that

certain injuries affecting the mother's abdomen, but

exclusive of any direct hurt to the Generative organs
I

may have produced Deformities in the child, such as

Fractures and disturbances of Amniotic equilibrium,

with resultant Amniotic bands and Deformities. But

again it must be realised, that in probably 98$ of

Monstrous Births, there is no previous history of any

injury whatsoever. Tight lacing was another theory

which ran strongly for some time, but surely if that

theory carried with it any truth, there would have

been born in the past and now, many more monsters
'I

than is the case.

It is Known that the Liquor Amni is the

protector of the child in utero, that Nature usually

supplies a sufficient quantity for the very efficient

protection of the child - in fact, this protective

j agent might also be described as a 'Shocfc. Absorber':
therefore, unless the Amniotic Fluid is wanting in

quantity/
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quantity, or the force to the external abdomen be

severe, or a combination of both, the production of
I

a monster (single birth) by external force to the ab¬

domen, is difficult to imagine and impossible to worfc

on from a scientific point of view.

Pressure by the Umbilical Cord, i.e. Intra-

Uterine pressure, involving defects of a limb or

limbs, was another much discussed theory, and from
! i
i • • •

the reports of such cases, it seems reasonable to as-
I

sume that uncer certain conditions, e.g. an abnormal¬

ly long Umbilical Cord, such amputations etc. have

occurred. As the subject of amputations has no bear¬

ing on the present case, further discussion on that

point will be withheld.

Another factor bringing up the question of

Intra-Uterine Pressure, is the case of Twins, but it

would, obviously be fighting shy of the real question

if only malformations in Twin births were reported ori
]

or investigated as, most Monstrosities do not occur

in Twin Births, although it is Known that occasional!^
one of the Twins does exhibit Deformity,

There seems no reason to doubt that a de¬

formity such as Foetus Papyraceus does result from

pressure, due directly or indirectly to the presence

of the other twin, as in the case of early interfe¬

rence and difference in their nourishment: e.g. twins

with/
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with a common Placenta, whereby one becomes strong

and the other weakly, the survival of the fittest

being the result, with the strong pressing on the ,

weak.
(13)

J. LINDSAY, in 1903, described a case of

oastroschisis in a twin pregnancy from a single ovum,

there being only one chorion with two Amniotic sacs.

In discussing the cause of the condition,

he remarked that it seemed impossible that embryos

derived from the same ovum, should differ in constitu¬

tion from the very beginning of development, but that

the improbability vanished, when it is remembered,

that differentiation is effected, even in the first

pair of daughter cells resulting from the cleavage

of the fertilised Ovum, since these become the imme¬

diate ancestors of different groups of cells that ful¬

fil different functions in subsequent development.
(13)

LINDSAY described his case of (la-strosen iais

as showing a hemispherical protrusion, occupying the

whole front of the abdominal region, from epigastric

region of Pelvis, and composed of Parietal Peritoneum

in direct continuity with normal skin. His descrip¬

tion of the naked eye appearance of abdominal swelling

closely resembles the present case. He also laid
(1)

stress on the merits of AHLFELD'S theory as to the

cause/
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(1)
cause of Gastroeeiiidtis— AHLFELD reasoned, that trac¬

tion on the yolk sac, produced by a sudden increase

in Amniotic fluid, drew the Intestine away from the

vertebral column and thus hindered the abdominal wall

from closing, and that if the yolfc sac was placed more

to the posterior end of the Embryo, it would draw the

Intestine bach to the Perineum and carry in front of

it the Allantois. The union of these would prevent

closure of all parts which develop by meeting in the

middle line, and thus the whole under part of the body
■ '

.

and Perineum would remain split.

In some such cases, the persistence and

larger size of the vitelline duct were demonstrated
(l)

by AHLEELD.
(13)

LINDSAY, when discussing the conditions ne^-

cessary to product Traction on the Allantois, stated

that to effect a forcing of yolh sac from the body of

growing Amnion, it was necessary that the Amniotic

fluid should be under greater pressure in front of

■ Embryo than behind, and that would only be possible

when Amnion was adherent all round Embryo.
I

He cited the presence of a rapidly develop¬

ing homologous twin, as supplying the necessary con¬

ditions, assuming the Amnion of the stronger twin to

spread more rapidly over the inner surface of chorion,

thus/
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thus exerting pressure on the Smaller one and causing

its retreat from its attachment, whereby its Allantoic

was dragged upon.
^ ^

AHLFELD'S theory of Gastroschisis, as ap¬

plied to some cases, seemed reasonable when consider-
(13)

ed developmentally and mechanically, and LIMDSAY'S

reasoning of Gastroschisis,as applied to such cases

in twins seems the same, but neither view, if correct,

leads far towards discovering the early, original

factor, - whether ovum, spermatozoon, or both, -

directly responsible for the later stages, as it

seems certain that the final results, whether monster

or non-monster, twin or single births, are settled in

the Pre-embryonic stage of development.

Thus, in the case of twins, the very fact of

there being twins has surely been settled in the very

earliest stages - the pre-embryonic stages - both

potential Pre-embryoi twins,- being at that time en¬

tirely similar under uterine conditions, as in the

case of a single embryo some abnormal feature which

at birth demonstrates some malformation.

DISEASE in the FOETUS itself has, for

long, been a well discussed subject, it being known

for many years that such disease as Syphilis could

produce congenital defects. The1theory, however, as
ll'NKED

applied to Monsters proper, is limitod- with the name
(15)

MORGAGNI, who, in 1761, stated his opinion that Anen-

cephalics/
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Anencephalics were the result of Hydrocephalics, the

Hydrocephalic sac bursting the cranium with subsequent

flattening and production of anencephaly. There is a

considerable amount of evidence and cases supporting
(15) (3)

MORGAGNI1S view, including BALLANTYNE'S record of a

case, in which a man begat a Hydrocephalic child by

his first wife, and two anencephalic foetuses by his

second. Does not a case such as this rather suggest

some spermatozoon factor being at fault? Although a
(15)

certain weight of opinion was in favour of MORGAG-NI1S

theory, there was also brought forward considerable

reason for its non acceptance. But even assuming that

all were agreed that Hydrocephalus caused Anencephalus,

would the true starting point - i.e. the causal pre-

embryonic factor of the Hydrocephalus - be any nearer

our knowledge?

ah/
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AN EXPERIMENTAL SURVEY of

DISEASE and DERANGEMENT Of the AMNION.

The literature on this theory is large and

the experimental work has covered a wide area, the

records of experiments dating bach to 1600. The sub¬

ject of experiment was usually the chick, and it

seems probable that the earliest accounts of artifi- I

cial hatching was made with the view of publishing a

useful commodity, rather than with the idea of an

original investigation into the theories of Monsters;;
- be that as it may, it must be granted that the old

knowledge of the fact that artificial incubation pro¬

duced so many deformities, played a leading part in

laying the foundation for others to add to.

In the early part of the Nineteenth Century

numerous experiments were carried out by SAINT-HIL-
(21)

AIRE, who discovered that, by disturbing the equili¬

brium of the fertile egg, he could thus produce cer¬

tain degrees of malformation. The methods which he

employed varied, but chiefly consisted in painting th
f t

egg with varnish, cahaking, perforating etc.

Later on his son worked on very similar

lines, interfering with the egg at an earlier period

than his father, producing no deformities and thereby

concluding/
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concluding that Monstrosities could only be produced;

at a definite, fixed time of development with the

deranging factors present at that time.

Subsequently other workers experimented on

much the same lines, their results being varied, and

in some cases almost confusing.

Between 1855 and 1891 an enormous advance

in experimental work and conclusions was made by
(6)

DARESTE.
, v

(6)
The work of DARESTE covered an enormous

field, so very large that it can only be briefly re¬

ferred to here.
(6)

The first important fact that DARESTE prov-

ed was, that the various substances and methods used

to produce Monstrosities, did not produce varying

results i.e. the same deformity was produced by dif- j
ferent agencies employed. Accordingly he based his

experiments on incubation of chicks by variations in
I

temperature.

As a result of his experiments, his chief
I

views were, that Arrested Development was responsible:

for the Monster, and that the earlier the development

was arrested, the more monstrous was the monster; he

described the development and arrest of development

of various parts, and showed how certain monstrous

conditions/



conditions were due to arrested development of cer¬

tain parts, the absence or rudimentary nature of

such parts, giving the Monster its typical appear¬

ance. He also emphasised the condition of arrested

development of the Amnion, and considering that such

chick monstrosities as he did produce, were the re¬

sult of pressure caused by the Amnion remaining in

contact with the anterior part of the Embryo.
(6)

A few years previous to DARESTE'S death,

FERE had begun experiments on eggs, using as an irri¬

tant, chemical and medicinal substances in addition

to the methods of shaking, painting, etc.. By his

method of injecting various poisons into eggs, FERE

demonstrated that, the degree of Malformation varies
: '-d ' ■

directly in proportion to the strength of poison used
(6)

He also agreed with DARESTE that the agent, i.e.

painting, shaking, poison etc., had no bearing on the

type of monster produced.

The view that Amniotic pressure caused an

arrest of development, with resulting Malformation,
(7)

was eventually negatived by FERE, who demonstrated

cases of experimentally produced Malformation which

showed no defect of the Amnion.

It will thus be seen by the above brief

survey of past experimental work, that although cer¬

tain/
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1

certain facts were obtained and proved, there- was,

nevertheless, a natural lack of investigation of the

primary causative factor such as ovura, and spermatozo-
■ *

.

on, and on this matter no surprise can be expressed,

as microscopes and microscopical investigations were

either unknown or extremely rudimentary as compared

with the present day.

AMNIOTIC ADHESIONS and BANDS.

Before discussing the various foetal mal¬

formations in which definite Amniotic derangements

are present, it seems justifiable to note briefly

some ideas concerning the Pre-Imbryonic development

of the Amnion.

In the first place it must be noted that

nothing is known of the development of the human

Amnion in its earliest stages.

In the second place the old popular teach¬

ing of the subject was mere conjecture, and judging

by facts to be later recorded, not applicable to the

human being.

It used to be taught that the Amnion was

formed by the folding of external ectoderm and in¬

ternal somatic mesoderm, derived from the Amniotic

area of the Blastoderm; and, this folding was consi-
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considered to take place subsequent to the develop¬

ment of the coelom or space, lying between the two

layers of mesoderm, the splanchnic on the entoderm,

and s\omatic on the ectoderm. This folding caused

the somatic mesoderm to become external and the ecto¬

derm internal. The Amniotic cavity then became clos¬

ed until the disappearance of the Buccopharyngeal

and cloacal membranes, - areas uncovered by mesoderm -

- when communication was established in front and

behind with the Alimentary canal. The Amnion then

increased in growth, fusion of its edges taking place

over Dorsal aspect of Embryo, with a separation from

the chorion simultaneously being effected: a closed

sac containing fluid and protecting and housing the

Embryo had thus been formed, xvith the Body Stalk

forming a junction between the chorion and Hind end

of Embryo.

There seems considerable and strong reason

to negative the manner of Human Amnion Development

briefly reviewed in the above, more especially so,
I

. •

when it is considered that it is the accurate know-
j

ledge of the first stage of Human Amniotic develop¬

ment which is required to account for those Poetal

Malformations exhibiting Amniotic Derangement.

strong evidence against such a description

j W |
I i
i '
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is afforded by the fact of what is seen in PETER'S

ovum, five to six days old, and regarded as the ear-
I
liest recognisable Human Ovum; in that specimen the

Amnion was seen as a closed sac, completed before the

formation of the Embryo and there was no sign of a

primitive streak, all facts which help to prove that

the commonly taught view of very early human develop¬

ment was misleading. The primitive streak was consi¬

dered to be formed by stout ectoderm, which was plac-
'

ed as a ridge on the entoderm, and from this ridge

cells developed between ectoderm and entoderm, such

cells eventually forming the mesoderm, from which the

subsequent development of the Amnion partly arose.

I •
Some investigators were of the opinion that

a folding of the Amnion does not take place in the

Human subject, but rather that other processes of a
(14)

breaking down nature may occur. Thus MALL consid¬

ered that Amniotic development originated from in

inversion of Blastodermic membrane, evidently asso-

I dating this with the formation of an additional
(17)

layer of cells described by RAUBER of Leipzig, who

thought the layer was true ectoderm, - owing to its
I

being so marked in the rabbit.
(14)

MALL was interested to know whether his

view of Blastodermic inversion as well as RAUBER'S

cells, would help in gaining an insight into the

development/
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development of the germinal layers of the Human Emtayot.

Other views involving more or less a break¬

ing down process, have also been propounded, but the
''

fact remains that nothing of definite accuracy regardf-
ing the earliest Human Amnion development is, as yet

known.

There are numerous cases on record describ¬

ing Monstrosities in which derangement of the Amnion

takes a leading part. Thus there are cases of Amnio¬

tic adhesion to almost every part of the foetal body,

in fact from head to toe, and sometimes posteriorly

as well.as anteriorly.

Oases of amniotic adhesions to the Abdomin¬

al wall, with resulting Exomphalos, have'been report¬

ed in considerable numbers, as also cases showing

adhesions to head, face, and even brain of foetus.

Mention must also be made of adhesions be¬

tween parts of the Foetus itself, of adhesive bands
1

from the fingers and limbs, as well as adhesions be- |
tween the covering of Umbilical cord and Foetus.

It will thus be seen that the various de¬

rangements of the Amnion can be productive of various!
Foetal Monstrosities, and there seems little reason

I
to doubt that Monstrosities exhibiting allied Amnio-

|

tic lesions, are originally caused in the earliest
.

I
| stages of Pre-Embryonic development, - probably with¬

in/
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within the first few hours. It' is also probable

that this is originally due to an ultra microscopic

perversion or unequal stimulus of one or more cell orj
cell element from which the Amnion originally devel¬

ops.

Apart from Foetal Monstrosities showing

obvious Amniotic derangements, there is the causal

factor in the case of many other monsters to be con¬

sidered, i.e. Oases showing no Amniotic lesion.

Take, for example, Sympodias, Dwarfism,

Hare-lips, Cleft Palates, the Cyclops Foetus arid such
(12) (18)

cases as were published by LIND and REICHEL T. in

1780 and 1788, the illustrations in each one show
(18)

extreme abnormalities. REICHEL'S case, accompanying

which there is a beautiful illustration, shows a boy

of 13 years of age with half of the body of his littl
(12)

brother adhering to his breast. LIHD.'S case of a mon

strous double-headed birth, although not so alarming,

is, nevertheless, an example of what the result may

be without obvious cause.

Or such a case as was recently published

in Edinburgh of Harlequin Foetus - to what are such

cases to be attributed? Why should results such as

these accrue to apparently healthy parents? Why

should one (Icthyosis) where the condition of the

shin/
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skin is obviously the striking factor, be born to

parents whose skin was apparently perfectly normal?

And this same question applies practically all along4

The Human Ovum seems to have been credited

and is still credited with possessing most of the

evil powers. It is a question whether the average

child physically resembles more closely their father

or mother - for the sake of the present case, let is

be assumed that it is the father; and even if not,

there are millions of cases of close paternal aspect

in face, figure, gait, speech, size of feet and

hands - in fact a general similar distribution, -

including, perhaps, a minor inherited paternal af-
.

fliction, i.e. hare lip. In such cases it, therefore,

stands to reason, that during impregnation, practical¬

ly the whole of the father's build, characteristics

etc., have been received from the Spermatozoon, by

the ovump.n-fact an-aLmost unimaginable ultra micro¬

scopic paternal framework has impregnated the ovum.

The non-human Spermatozoon is described as impregnat¬

ing the ovum at a slightly raised area, during which

process it loses its tail and most of its body, from

which it is to be concluded that its head must con¬

tain practically every paternal similitude in a form

of what at present is regarded a3 practically India-
I ' *

tinguishable protoplasmic matter;.. Take the case of

a/



a hare-lip father, whose child or children show the
i

same deformity, in such a case, it seems obvious that

the spermatozoon which impregnated, - and maybe the

others which did not, - had in its structural frame¬

work an already developed deficiency in regard to the

eventual malformation.

Again, take the case of cancer, e.g. cancer

of the rectum; here again, in many cases, there has

been almoist positive proof of hereditary paternal in¬

fluence, and again the spermatozoon must be consider¬

ed as containing in its structure the necessary ele¬

ments, responsible for the on-coming cancer. These

necessary elements probably take the form of a defin-

its anomaly of "cell growth". The cancer may not
i

cause a sign or symptom for many years, but in such

cases as these, i.e. hereditary transmitted and afr-

flicted when adults, it seems obvious that the cancer:

is of congenital origin, that is to say, the child

was born with cancer, which although 'showing no sign

until years after, nevertheless, eventually gained

its pwn by "growth of cells", conditions such as de¬

bility and retrogressive changes favouring this

growth.

Apart from that, there seems little reason

to doubt that the future will provide - by improved

microscopical,/
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microscopical, chemical and other methods - an ad-
»

vance on the knowledge of the qualities of the sper¬

matozoon as compared with what is known at present.

Much the same may "be said of the ovum be¬

fore impregnation, as was said of the spermatozoon,

as obviously it must contain a structural maternal

framework, which, after impregnation is either chief¬

ly to determine the child's characteristics, or else

take a secondary place, owing to a stronger stimula¬

tive power contained in the male element.

As regards the actual penetration of the

Human Ovum by the spermatozoon and the immediately

preceding stages, nothing is known, nor in the human,

is anything known of the subsequent stages until se¬

veral days later - such as REICHERT or PETER!S &vum.
(20)

ROBINSON states that the number of human

female germ cells is believed to be sixteen, and
! !

considers it of the greatest significance that be¬

fore maturation commences, half of these chromosomes

have disappeared: how and when is unknown but that

it may occur during early divisions of the primary

germ cells of the ovary which precedes formation of

the Definite Ovum. He also says, that the importance

is great, if it is admitted that in the constituent

parts of the chromosome are contained .the tendencies

and/
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and. capabilities inherited, from preceding generations

further, he states that, in the process of maturation,

the number of chromosomes present at the commencement

of the process is increased by division of each into

four parts, and by the subsequent division, the num¬

ber of segments thus produced is reduced to one fouifch
|

and that, obviously, if the tendencies and capabili¬

ties lie in the chromosomes, the possibility of vari¬

ations from the preceding type is greatly increased

by this process of casting off, multiplication and

reduction.
I

Obviously if the Human Ovum and Spermato¬

zoon go through such very similar stages, in regard

to reduction etc. of chromosomes, it seems almost cer-

tain that such a delicate and intricate process could

easily be the means of a missing or an additional

chromosome, whereby a variation from the preceding

type could be produced.

CONCLUSIONS.

That, excluding violence and injuries, the

great majority of malformations are due to an abnor-
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abnormal element in Ovum, Spermatozoon or perhaps
»»

both.

That the abnormal or unusual element is pre¬

sent in either or both before fusion, and that the

source of mal-development is, therefore, present from

the very earliest, although nothing abnormal may be

detected until a full time child is born.

That cases showing Amniotic lesions have

originated in the same manner and as early.

That the Knowledge of the general characters

of the Human Ovum and spermatozoon will, in the future,

be gradually improved on, as also will the earliest

stages of Pre-Embryonic Development.

That a Laboratory equipped for the investi¬

gation of Foetal Malformations and the liKe, will

eventually appear, where every lifeless malformation

may readily be sent, facilities being granted to

every medical practitioner to send such cases; that

a considerable number of malformations are born (dead)

of which there is no investigation at all, owing to

lacfc of facility or encouragement.

summary/
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summary Of abnormalities

as found in the FOETUS described

with conclusions thereon.

I. Absence of anterior muscular abdominal walls.
.

i ii. Presence*, of Ascites.

IIT. a large Extroverted Area, with Intestinal Fistu-

lae.

IV. Absence of Gall Bladder.

V. Absence of Left Kidney and Ureter.
^ j
VI. A reversed Circulatory system with chambers of

Heart, and the origin of some arteries abnormal.

VII. Only a trace of the right Diaphragm.
[

Vlll. A dragging outwards of right lung foiming an

adhesion of lung to lower part of Chest Wall.

IX. A Spinal Meningocele with Club Foot.

conclusions/
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CONCLUSIONS on ABOVE ABNORMALITIES.
*

I. ABSENCE Of ABDOMINAL MUSCLES.

The development of the Abdominal Muscles

has been obviously arrested at an early stage of their

growth, as not a trace macra- and microscopically was

seen of any nruscle tissue over the abdominal region.

The original normal development of muscles
I

begins from the separation of the mesoderm into three*
i

main parts, this separation taking place on each side

of the Medullary Tube - from one of these parts -

the Muscle plate layer - are formed masses termed

Myotomes consisting of cells which have assumed al-

terations:{ striated & spindleshaped) from their origi¬
nal simple epithelial formation.

The growth of the Myotome, in the early

stages of embryonic life is rapid, and it is consi¬

dered probable - although not definitely known as

regards the Human being, - that the lateral and ven¬

tral muscles of the trunk are formed by the Ventral

extension of the Myotome, the extension traversing

the Romatopletlf?fC Mesoderm for a certain distance,

until the original character of the muscular element!

becomes lost, owing to the fusion of neighbouring

Myotomes./
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I
Myotomes.

If the above condensed, and brief develop*-

mental scheme be held applicable to the Human being,

it might be assumed that, in the case described the

ventral extension of the Myotome failed to originate:

in the present case, however, there was a definite

condition - "Ascites" - whereby it can be assumed or:
I

.

reasonably supposed that the muscular defect was se¬

condary to the greatly increased intra-abdominal

tension produced by the Ascitic fluid; - also, it

seems reasonable to suppose that the Ascitic fluid
!

collected gradually, d.ue to a definite cause or

causes, to be stated shortly.

This abdominal muscular defect may thus be!

termed an "Arrest of Development" due to a definite

cause.

There are other theories regarding cases of

Defective Abdominal Muscles, such as attributing the

condition to an abnormal arrangement In the blood

vessels of t'he Embryo, whereby the foimation of the

Membrane. Reuniens - the early covering of the Abdomi4
■ ■ '.'"-"I ' ./ T

nal Cavity - is interfered with.

L ' . •• ' ■ ~ ^ ~ : -■ ' . I

I "■/ ■ I
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II. ASCITES.

The cirrhotic condition of the Liver - as

previously described - may be held to account for

the Ascites, coupled with the abnormal condition of

the Main Circulatory system.
I

The "Tyrosin" crystals are harder to account

for, and the writer has been unable to find mention

of such crystals having previously been found in

Foetal Ascites.

Tyrosin (& Lencin) crystals are associated

as being present in the Urine, in cases of Acute

Yellow Atrophy of the Liver and in such cases, there

is also an associated marked decrease in the Urea,

Uric Acid and salts i.e.sulphates, chlorides, phos¬

phates and the Urea may be entirely absent. Normally

the Tyrosin Lencin) crystals are considered the

result of cleavage of Proteins being the substances

from which the Liver forms Urea.■ They originate in

the intestine but in consequence of the destruction

of Liver, are not further changed and pass as Tyrosin

(3c Lencin) into the Urine.

In the case under discussion, an Autolysis

of Liver cells - with such a definitely c-lrrhotic

liver, has probably brought about the presence of

these crystals.

in./
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III. EXTROVERTED AREA

With INTESTINAL OPENINGS on its SURFACE.

There are numerous records of pure Extrover¬

sion of the Bladder with the condition more frequent

in males. Such a condition obviously warrants a survey

of the Development process of the Urino-Genital Appara¬

tus, whereby an understanding of the extroversion may

be acquired.

It will be recalled that the Oloacal Membrane

is one of the three areas uncovered by the extension

of Mesoderm from the primitive streah, also that it

lies posterior to the other two bare areas. The Cloaca

the common opening of the Hind gut and the genital
■

r

ducts, is bounded behind by the Cloacal membrane, which

forms the floor of the Cloacal fossa. During the se-

cond month the Cloaca is divided into two compartments
I - (

by a septum, formed of two lateral transverse portions,

which fuse in the middle line; the anterior division

forming the urogenital compartment, while the posterior

division forms the Rectal. Previous to the above divi¬

sion of the Cloaca, a prominence appears on, the ante¬

rior part of the Cloacal membrane; from this prominence

called the sexual eminence, the Penis or Chtoris is

developed. Subsequently a transverse fold - Perineal
|
fold - appears and crosses the Cloacal fossa, giving

ri se/
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rise in the female to the Perineum proper, and in the

male, to the parts of Perineum lying "between Scrotum

and Anus. The portion of Cloacal fossa lying behind

the transverse fold, forms the Proctodaeum, the mem¬

brane forming it being part of the Gloacal membrane,

and called the Anal membrane. On the disappearance

of this membrane, about the 3rd month, the Anus and

part of the rectum below the Anal valves are formed.

The Urogenital sinus, which is the poster¬

ior part of the Anterior cloacal compartment, opens

into the cloacal foasa in front of the Perineal fold

by means of a narrow Uro-genital cleft. There is

then formed a groove, on the genital eminence and on

the portion of Cloacal membrane leading bach to the

Urogenital sinus. This groove is the Inner Genital

fold and by the fusion of its lips eventually forms

the spongy portion of Urethra as well as the Port in

the Glans. Should these lips of the groove fail to

meet, the spongy portion of Urethra would open exter¬

nally on the under surface of Penis - i.e. Hypospadi¬

as in the male: an outer genital fold is produced

behind and on either side of the genital eminence,

from which by the meeting ofN the lips either the

Scrotum or Labia Majora are formed.

The Allantois is a hypoblastic diverticulum!

from the ventral wall of the Hind gut consisting of

two/
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two parts, extra and intra embryonic, continuous with

each other through the Umbilical opening. The intra-

Embryonic part is at first continuous with the upper

part of the Bladder, but its lumen disappears about

the second month, and this part becomes a Fibrous

Cord - the Urachus.

The Bladder is developed from the anterior

part of the Uro-genital compartment of the Gloaca, toi

which the Ureters are shifted, when they cease to be

connected with the Wolffian Ducts.

Some authorities consider that the Bladder

originates from both Cloaca and Allantois, while

others attribute the origin to Allantois only, but

present opinion is that very little or no part is

taken by the Allantois in the formation of the bladder

which is formed of Cloacal Endoderm.

Various theories have been advanced regard¬

ing Ectopia Vesicae, such as:-

(1) Arrest of Development at an early date,

(2) Shortness of Umbilical Cord,

(3) Adherence between Placenta or its membranes

to foetal area from Umbilicas to Genital

Organs.

(4) Over distension of the Allantois ivith rup¬

ture into the yolk sac.

As/
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!

(id)
As regards No.l, KEITH expressed his views

as follows

"In the meantime I am inclined to regard Ectopia
.

Vesicae with a fistulous communication as the

result of an earlier arrest than the unmixed

form of Ectopia: that in the first form arrest

occurs before separation of Allantois and Oloaca

from yolk sac, while in the unmixed form arrest

occurs after the separation, and that both mal¬

formations are due to a disturbance of the

Chorionic circulation caused by Endometritis."

KEITH further stated

"It is plain that Ectopia Vesicae is due to a

non-fusion of the lips of Hypogastric stretch of
THe
. Primitive Streak ........ Chorionic in-

f lamination means a disturbed and at least tempo¬

rary derangement of the Embryonic circulation.

The Developmental fusion of processes of folds

is akin to the healing of a wound, the tissues

at the healing being less resistant, undergo

dissolution first when the nourishment of tiss¬

ues is interrupted. Growth may go on in the

main parts, and when the Embryonic circulation

has been restored, the edges intended to unite

have/
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have moved so far apart, that a gap has been

formed across which the tissues cannot grow.

Such a condition is most likely to occur during

3rd week of Embryonic life, when chorionic circu¬

lation is being established and that is just when

the lips of the Primitive Streak are in a state

of fusion, a fusion which is to secure the

Anterior closure of Bladder and lower Belly wall'|.
Speaking of his 3rd Group of Cases (i.e.)

Ectopia Vesicae with a Meckel's Diverticulum opening
(10)

on the exposed vesical surface, KEITH says:-

"There can be no doubt that the yolk sac or partj
of yolk sac, opens on the surface of the body

and there becomes continuous with vesical mucous

membrane: in order to obtain the condition of

p&rts where vesical mucous membrane is continuous

with bowel through yolk sac, one must conceive

that the rudiment of Allantois (bladder) has not

been separated from yolk sac; that at the period

when its separation was due, some process was at

work which arrested its separation".
(10)

KEITH gives illustrations to show the

abnormal relations of hind end of Embryo which result
&AC .

from non-separation of Allantois from yolkA Modified
copies of these diagrams are here given.

drawings/
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DRAWINGS (After KEITH).

IKLLUNTQIC OUTGROWTH )NR££'(VIODCR£D AFTER KEITH)

AMNiotV

I HE KoDlFtC ATfON WHICH is* -S'l/pPoS'E.i I®ExToplA Ve^icAE WiTH FISTULOUS* OPENiN^ 0FJBo\4EL.

(kciTtf)
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He continues:-

"The hind end of Embryo with the Primitive Streak
I

rest directly on yolk sac instead of being sepa¬

rated from it by Allantois and Gloaca as in the

Graf SPEE Embryo. The Primitive Streak thus

comes to rest directly over that part of yolk

sac where the unseparated rudiment of the Cloaca

is situated. If an opening were to occur in the

primitive streak the yolk sac and endodermal

cloaca would open on the hypogastric region of

the Embryo and give rise to the condition seen

where Ectopia Vesicae is combined with a fistula

opening into the Intestine".
(9)

As JOHNSTON has pointed out, the Histology

of the areas involved, especially the area between the

orifice of Small Intestine and Umbilicus, is of the

! utmost value in attaining a true Diagnosis of the con¬

dition.
(9)

JOHNSTON also takes exception to the word

fusion, and remarks:-

"The statement that the fusion of the lips of the

Primitive Streak is to secure the anterior closure
'

^ ' - •- ' \
of the bladder and lower belly wall, is rather mis¬

leading, as it suggests that the ventral wall of

the Bladder is at first absent.
(16)

POHLMANN has shown that the cloacal membrane

is/
I i*

- I
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is formed by the disappearance of the mesoderm

from the region of the Primitive streak i.e. that

normally there is a decrease in substance in this

area, and not an increase as the word 'fusion'

would lead one to suppose". •

(9)
JOHNSTON is uncertain in what sense KEITH

(10)
employs the word Cloaca and from KEITH'S description

- given above - is inclined to regard it as meaning

that the Primitive Streak takes no part in the forma¬

tion of its walls, a view which is not accepted.
(9)

JOHNSTON also points out that no reference was made

to the Histology of the area between umbilical Cord

and orifice of Small Intestine.
(10)

It is interesting to note, that KEITH and
(23)

WOOD JONES were both of opinion that a sacral

Spina Bifida was always present in these cases: in

JOHNSTON'S case^ there was none.
(23)

WOOD JONES in discussing Ectopia Vesicae

regarded Abnormal growth of the Allantois as the like¬

ly cause, and writes thus:-

"The picture of the Allantois as causative factor

of general malformation might itself be regarded

as a reversion of Allantoic Development to a

more primitive plan. The higher Mammalian organ

is a very insignificant foetal organ and in man
i

especially/
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especially it is the mere degenerated remains

of the highly functional organ essential to Em¬

bryonic life within an egg, but unnecessary to

Embryonic live within a Uterus: it seems not im¬

possible that in these cases this foetal organ,

instead of being limited to the more abbreviat¬

ed form typical of man, has followed the course

of development typical of lower vertebrates,

and expanded into the organ familiar in reptiles
'

and birds. These cases might, in fact, be re¬

garded as reversion to a Primitive type, the
I " • ■ " . - • - ; . - - . - ' ' : -

reversion not only showing itself in development

of various organs, but even in the actual type

of Placentation The typical human body

stalk Placentation is lost and a highly Allan¬

toic Placentation has taken its place".
(9) (33)

As JOHNSTON points out, WOOD JONES gave

no histology of the parts - the most essential point,
!

and also if the condition was produced by rupture of I

the Allantois, why should it (Allantois) rupture

into the yolk sac instead of to the exterior?
(9)

JOHNSTON further remarks that such a rupture would

involve a tearing of the Umbilical Oord which was not

seen in his case or the present one.
i

As regards Theory No.2. i.e. Shortness of

Umbilical/
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Umbilical Cord; there have been eases of Postal Mal¬

formations having a short cord without Extroversion

of the Bladder. One theory was that shortness of the

cord and vitello - Intestinal duct was the cause.

The duct originates from the Intestine at or about

the ileum and traction by the duct was considered to

account for the fistulous extopic condition in which

the intestinal part was ileum: obviously other facts,

such as the reasons for Rupture of Anterior Abdominal;

wall, would have to be brought up to supplement the

theory.

BRYCE remarked as follows regarding a case I
I •

of Fistulous Ectopia, Spina Bifida and Retroflexion:-
" I. There has been early rnaldevelopment of the

hind gut and its projection into Allantois,

combined with failure of Allantoic stalk

to turn round to ventral aspect and length¬

en out to form Umbilical cord, and this has

resulted in very defective development of

whole of Pelvic organs".
j |

II. In consequence of the presence of a pelvic
'

\ ,1

sac drawn backwards by failure of Allantoic

stalk to lengthen out, the Somatic walls

have been prevented from uniting in mid

ventral line".

III. A spina Bifida was caused by interference

with/
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with development of Neural Arches conse¬

quent on bend (Retroflexion) of Vertebral

column which is primary and due to some

cause within foetus itself".
(4)

BRYOE believed in the Retroflexion of the

Trunk as primary causal factor and regarding this he

stated:-

"I think I may fairly conclude that the anatomi¬

cal details enumerated above, indicate that the

attitude of the foetus was impressed on it at a

very early date, and that the cause of the bend

must be sought for in the foetus itself and not

in its accessory parts or in its relation to the

Uterus".

Obviously an explanation of the cause of

rupture of the bladder is also required, and in such

cases the cord has often been short, yet the theory
( 9)

does not stand for much when a case such as JOHNSTON'S

Fistulous Ectopia showed no shortening or abnormality
«

of cord.

As against the theory of adherence between

Placenta or its membranes to foetal area from Umbili¬

cus to genital organs, stands the fact that there have

been typical Fistulous Ectopias where no such adhe¬

rence existed: in the present case there was no sign

| of adherence.
berry/
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(8)
BERRY HART gave the clearest and most ac¬

ceptable theory:- he wrote as follows:-

"The best explanation of extroversion is afford¬

ed by facts now known as to Bladder Development

and the Cloacal membrane. . . .

The bladder in the human is not deve¬

loped from Allantois except at its apex, but is

derived along with Urino Genital Sinus from Ante¬

rior Division of Entodeimal Cloaca. This cloaca

has the Cloacal membrane as its anterior boundary
I

and as this boundary has no Mesoderm at one peri-
I... 1 ■ ' ' ' - - '

od, it may yield or cleave. This yielding if

complete, necessarily exposes all that is derived

from Anterior primitive gut division, viz:- blad¬

der, Urinogenital Sinus".
(16)

It is interesting to note that POHLMANN is
I

of the opinion that the Allantois takes no part in

the formation of the Bladder. He describes the Cloaca

as a closed Entodermal sac which is never normally op-
I

en to the outside (Amniotic Cavity) through rupture

of the Oloacal membrane, and that this represents that

portion of the enteron which lies coupled to the open¬

ing of the Allantois and may not be separated from the

tail of the gut until the formation of the Cloacal

membrane/
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membrane, when the inferior border of the membrane

forms an arbitrary limit between the Cloaca and the
(16)

tail of the gut. POHLMAIW also states that the

Cloacal membrane - formed from the disappearance of

the mesoderm in the three layers of the Primitive

Streak, normally occupied the caudal half of the

ventral Cloacal border, but that in some cases the

membrane may extend as far cephalward, as the Dermal

navel, this latter condition having an important bear¬

ing on the embryology of the bladder, exstrophy and

epispadias.
!.

The conclusion, therefore, of the cause of

Extroversion of the Bladder is, that it is due to a

yielding of the Cloacal membrane which in the early

days of Foetal life, lies in the mid line in front of

the Entodermal Cloaca. The primitive gut originates

from an inversion of the Blastoderm and the Bladder
'

I

and Rectum from Coronal Folds; there is thus in mid- :

line a somewhat weak spot, where the mesoderm is ori-j
ginally absent, and over which it fails to extend: it

therefore, seems reasonable to assume that the Extro¬

version has resulted from the yielding of the (Urino-

genital) portion of Cloacal membrane, the solidity of

which may be and probably has been affected by an

original germinal deficiency, such as numerical irre-
■ : •:

gularity of Chromosomes etc.

As/
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As JOHNSTONe points out, Fistulous Ectopia

Vesicae must also be considered due to rupture of the!

Cloacal membrane, the period of rupture determining
.

the variety of the anomaly, as the rupture may occur

at any time between the first appearance of the memb¬

rane and the completion of the subdivision of the Clo¬

aca.
(9)

JOHNSTON regarded his case of Ectopia Vesi¬

cae with fistulous openings of Large and Small Intes¬

tine, as a very early rupture and his explanation be¬

ing so clear, i$' given here verbatim,

"If such a rupture occurred during or immediate¬

ly after the foimation of the tail-fold, it would

expose the dorsal and lateral walls of the Cloaca

or hind gut. As the lateral walls of the Cloaca

are concerned in the formation of the bladder,

it is in keeping with this explanation to find

that the lateral parts of the extroverted area

in the present case are histologically identical

with bladder wall. The central part of the ex¬

troverted area should represent those parts of

the Alimentary Canal which are normally formed •

from the hind-gut or Cloaca, As this area has

been shown to represent the terminal part of the

ileum and. the whole of Large Intestine, it would
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appear at first sight as if the above hypothesis

were untenable".
(9)

JOHNSTON then expresses the opinion that

the region in connection with the yolk-sac remains a
■

fixed point having based his opinion on reconstruction

segmental models and figures; and that the areas on

each side are of active growth, the fore-gut and hind-

gut being thus responsible for practically the whole

of the Alimentary Canal.

JOHNSTON'S views on the origin of the Tubu¬

lar part of the Large Intestine which was also present?

in this case,is;_

"that the central part of the Oresce'ntic Meso¬

dermal, Septum fails to develop and that thus the

lateral parts grow inwards and fuse with one

another and the Mesodermal bar in the Perineum.

In this way the caudal part of the bladder is

separated from the caudal part of the gut, while j
the two remain undivided in their Cephas la d por¬

tions".
(9)

JOHNSTON'S Histological findings give strong
I
I

support to his views; in sections of the extroverted

surface he found stratified Epithelium, with true skin

papillae at places, at an area Cephaled to opening of

small/
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small Intestine Taut caudal to the Umbilicus; sections

close to the orifice of small Intestine showed typical

mucous membrane of Small Intestine. The area between

the above two, i.e. the Intermediate area suggested
*

I

mucous membrane of tl^^Bladder.
As JOHNSTON remarks, the presence of skin on

above area would have to be explained if the opening

into the Alimentary Canal i.e. small Intestine open¬

ing is really the Vitello-Intestinal Duct as believed

by some to be.
(9)

JOHNSTON concludes by saying;-

"If, at a late date some observer is able to de?-

monstrate the presence of bladder mucous membrane

intervening between the orifice of the small In¬

testine and the Umbilical cord, then the ease foij
abnormally early and excessive rupture of the

Cloacal membrane will be established beyond

doubt."

Prom the previous description with micro-

photographs of the character of the extroverted area

in the present case it was seen that there were three

main structural compositions. Large and Small Intes¬

tine and a Transitional Epithelium to one side in

whi eh/
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1

which the Ureter was found. This latter part of the

area must undoubtedly he looked on as Bladder - es¬

pecially the section between the opening of Small

Intestine and Umbilicus where the Ureter was found.

Previous to the Histological investigation

of the extroverted area it was considered curious that

the right Ureter should start from the left side of

the extroversion but the reason for this is simplified
\

by what has been described, namely, that the left side

of the extroversion is evidently Bladder tissue while

the right side is composed of gut.

»

IV./
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IV. ABSENCE Of GALL BLADDER

AND BILE DUCTS.

Normally the Gall Bladder arises from the

common bile duct which is formed by two hypo-

blastic outgrowths arising from the neutral wall

of the foregut, the orifices of the outgrowths

being finally enclosed by the Duodenum.

As in this case there was no trace of a

Gall Bladder and microscopical examination of

Portal Canal showed no Bile Ducts, it seems ob¬

vious that either there was no development from

the common bile duct, or that there was no com-
■

■ ' i

mon bile duct from which to develop.

It must, therefore be assumed, either that

although the Hypoblastic outgrowths were origi-

nally present for the development of the Liver,

yet there was some factor present, causing an

arrest to further effort, or the bile duct may

have developed to a certain stage and become ob-j
literated. As the whole train of facts in this

case point to non-development of parts, it seems

justifiable to consider the negative Gall Blad¬

der and Common Bile Duct in the- same light.

v./
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V. ABSENCE Of LEFT KIDNEY and URETER.

The Kidneys normally are developed from a

portion of mesoblast placed between the Paraxial meso-

blast and pleuro peritoneal cavity. This portion of

mesoblast is called the Intermediate Cell Mass. The

paraxial Mesoderm is originally formed of a thicfcened

layer of Mesoderm on each side of the Neural Groove.

1st STAGE.

At the second to the third weeK a longitu¬

dinal cord appears on each side; this cord at first

solid, later acquires a lumen and the ducts are then

termed the Wolffian Duets. The anterior ends of these

ducts become attached to involutions of the Peritone¬

al epithelium, between which tufts of capillaries pro-
I

ject into the Peritoneal Cavity. These tufts foim

the fore-Kidney or Pronephros which has only a tem¬

porary existence. The Posterior ends of these ducts

open into the lower part of the Uro-genital portion

of the Cloaca.
!

2nd STAGE.

Consists in the formation of the Mesonephros

or Wolffian body, which consists of a number of tubes

- segmental tubes - developed in the Intermediate cell

mass; they also acquire a lumen and open by one end

into/
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into the Wolffian duct - the other end being "blind

and "becoming invaginated and containing a tp.ft of

capillaries. As the development of the Kidney pro¬

ceeds so the Wolffian "body disappears;- it gives rise

to the Tubuli Recti of the Testes, the tubes of the

Rete Testis, the Yasa Bfferentia,. the Coni Vaseulosi.

the Yas Aberrans and Paradidymis.

3rd. STAGE.

The Ureter and Perm&iTJent Kidney develop as

a diverticulum from the caudal end of the Wolffian

duct close to the Urogenital compartment;- this takes

place about the fourth week and the diverticulum is

carried forward into the Intermediate cell mass, the

part adjoining the Wolffian duct representing the

Ureter, while the distal-portion enlarges to"form the

Pelvis which by division into branches gives rise to

the Galices.

411 the Uriniferous tubules are now develop¬

ed as tubular branches from the Calices, the branches 1

subdividing in the Mesoblastic tissue of the Inter¬

mediate cell mass. Finally the distal extremity of

each tubule dilates, becomes invaginated forming a

Bowman's, capsule within which is a tuft of capillaries

the Glomerulus..Later on the Ureter becomes separated

from the Wolffian Duct and opens into the anterior

part/
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part of the Uro-genital sinus.

From the above description it may be con¬

cluded that the Mesoblast from which the Kidney ought

normally to develop did not function, that no Inter¬

mediate cell mass was ever formed and that there was

no Wolffian duct on that side - whatever the reason

was - as far as Mesoderm is concerned, there was most

probably previously lying latent in either the Ovum,

Sperm or impregnated Ovum an existing deficiency in
*

relation to the missing part.

Cases of single Kidney are not rare and

there are probably more adult possessors of such than

is commonly supposed. Absence of both Kidneys is

rarer and, of course, an impossible condition as far

as life is concerned.

VI/
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VI. REVERSED CIRCULATORY SYSTEM in' HEART With

ABNORMAL ORIGIN of SOME ARTERIES.

The fact of the Aorta arising from the

Right Ventricle, both Carotids and both Subclavians

from Aorta, suggests a "confused" development, and

the confusion is added to by the superior Vena Cgva

on the left side and a small thin and evidently use¬

less left Ventricle.

To attempt to explain these anomalies is

| extremely difficult, especially as the beginning of
the Cardiac development starts so early; in this

Case the vessels and Chambers of the Heart were all

present, but the Right Ventricle had thicfcened, in¬

stead of the left, its thichening seeming to deter¬

mine the source of origin of Aorta.

Normally the Heart is formed from the Primi¬

tive Aortae which are originally two tubular vessels

appearing in the Splanchnic layer of Pericardial

Mesoderm. This occurs at an early stage, just as

the folding off of the Embryo tahes place.

The Heart is foimed by fusion of the middle

portions of the Anterior Ventral parts of the Aortae,

and subsequently by processes of dilatations, bends,

fusions/
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fusions, and septum formation attains its normal form,

Normally the Aortic bulb, one of the four

divisions into which the Aortic tube dilated, becomes

separated into the Ascending Aorta and Pulmonary Ar¬

tery, by a thickening of Endocardial lining, which

forms two longitudinal folds; these folds fuse towards

the centre of the Bulb, and form a spiral septum; in

the lower part, these folds are placed laterally

right and left, while in the upper part, one is in

front and one behind, thus accounting focr the diffe¬

rent positions of the two vessels.

Two grooves then appear on the exterior of

the Aortic Bulb, corresponding to the ridges inside,

and as these grooves deepen, the bulb becomes separat¬

ed into two vessels.

The lower part of this septum grows down

and fuses with the interventricular septum, and there¬

after the right ventricle communicates with the Pulmo¬

nary Artery, the left with the Aorta.

In the present abnormal cases, it seems

probable that the Right Ventricle started in its

first stage 4>f growth, to develop a strong muscular

wall instead of the left ventricle, and this being

so, the development of origin of Aorta accommodated

itself to the condition: normally the first part of

the/
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the Right subclavian Artery develops from the Fourth

right cephalic aortic arch.

In the present case there was no trace of

an Innominate Artery, and the Right common carotids

arose from the Aorta and such complete irregularity

of conditions can, at present, be only attributed to

an arrest at one area, with a possible compensatory

stimulus at another: - and. that this irregularity

began early, there can be no doubt.

Anomalies of the Circulatory System are

comparatively common, and their character may cover

a large range, affecting either vessels, Heart - es¬

pecially the Septa - or valves.

It is also true that Cases showing Circula¬

tory abnormalities, nearly always exhibit allied

peculiarities, and often vice versa, as in the pre¬

sent instance.

In a case of G-astroschisis, described by
(4)

BRYCE, the left Kidney was supplied by the left com¬

mon iliae artery, which went through the Kidney be¬

fore dividing into Femoral and Internal Iliae, and

the Aorta was directly continued into Right Allantoic

Artery which had been seen running to Placenta in

Right Amniotic fold.

Foetal Endocarditis is a definite patholo-

!• gical/
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pathological condition which has been recognised be¬

fore birth and confiimed subsequently; in the pre¬

sent case, sections of the Heart and Valves showed

no sign of any such condition and there was no tracej
of Atheroma or narrowing of the vessels.

I
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VII. RUDIMENTARY RIGHT DIAPHRAGM.

Normally the Diaphragm originates from

mesoderm - the Septum of His - into which two hypo¬

blasts diverticula© have entered,the Liver, arising

from the same source. This septum effects a division
■

of the coelom anterior and posterior to it, but the

two cavities at the sides communicate by the Parietal

recesses which later divides into a ventral and dors¬

al part; - subsequently the ventral cavity becomes

the Pericardial sac, while the Dorsal Parietal becomes

the Pleuro-Peritoneal.

Finally the Pleuro Peritoneal part of Coe¬

lom is divided into three parts - the Pleural sacs

and Peritoneal Cavity, the division being effected by
i

the inward passage of the lateral portions of Diaf -

phragm and their fusion with the Mesentery of foregut.

In the present case, there was no Hernia of
J

the Diaphragm, by which is meant that there was no

protrusion of abdominal contents into thorax, nor

protrusion of Thoracic contents through deficient

Diaphragm. The base of right lung and part of heart

could easily be seen through the rent, but there was

no protrusion. In this case Arrested Development is j
an/
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aii undoubted fact, as part of the Diaphragm was pre¬

sent, but a great portion xvas not. what may have
i

caused the arrest is a matter for conjecture, - pos¬

sibly it was lack of circulatory supply. There seems

little doubt that the most probable explanation is,

that the reason for the Diaphragm's arrest was closely

linked up with the non-development of other parts.

The Liver was well formed and showed no sign of Arrest¬

ed Development, although showing marked cirrhosis -

this rather suggests that the toxic cause - whether

alcohol, syphilis or another, inhibited the original

growth of some organs, as Left Kidney, Gall Bladder,

that it arrested the growth of others, Diaphragm, and

Large Gut, and that the Liver had the power to start ;

and finish its growth eventually succumbing to the

toxic power, the ascendancy of the toxin over Liver

being shown by the Cirrhosis and Ascites.

VIII./
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VIII. RIGHT LUNG ADHESION to CHEST WALL.

The basal portion of Basal Lobe of Right

Lung was drawn out, narrowed and firmly fixed to

Right chest Wall. There was no sign of any inflamma-4

tion and sections of the part showed nothing but unex-

panded lung tissue. The appearance was suggestive

of an attempt to compensate for the poor development

of the Right Diaphragm.
■

•Normally the Lungs are formed from the

Respiratory groove, situated to.thin the horse shoe

elevation, the "F&raula", which is placed on the ven¬

tral wall of the Stomatodaeum behind the Tuberculum

impar. This groove deepens and. becomes separated by

two lateral ridges which meet together thus forming

two tubes - an anterior respiratory and a posterior

oesophageal. The lower end of the former tube di¬

vides into two lung buds, right and left, which grow

into a collection of inesoblast and represent the

Right and Left Bronchi and Lungs.

Their hypoblast forms the epithelium, the

mesoblast the connective tissue elements. ]E®ch bud

subdivides, the right into three processes, the left

into two.

The/
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The original definite indication of the

Respiratory formation, is stated to be seen by the

fifteenth day. In the present case, the extension

of Right Lung Tissue must be looked on as an over

development, for some definite reason: what the rea¬

son was, seems a speculation, as there was no falling

in of the right chest and the right lung proper was

in normal position, and of quite insignificant pro¬

portion as was to be expected.

The conclusion remains that the condition

may have been developed as a compensatory effort in

place of an almost non-existent Right Diaphragm.

IX./
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IX. SPINAL MENINGOCELE and OLUB FOOT.

The condition termed "Spina Bifida" is common and may

occur by itself or be associated with allied abnorma¬

lities.

Spina Bifida includes a variety of condi¬

tions according to the part or parts involved; thus

there may be affected either the cord, vertebrae,

membranes or central canal. The presence of asso-.

ciated Club Foot - as in this case - is not unusual.

The Development of the Spinal Cord is

first defined by the appearance of the Ectodermic

Neural groove in front of the Primitive Streafc. By

a process of lengthening and dilatation at each end,
«*>

the groove is formed into a canal by the union of

the Medullary folds, which previously lay laterally

to it. Finally the canal becomes surrounded by meso¬

derm, this occurring after the separation of the

Dorsal ridge of Ectoderm - the Neural crest — from

the surface of the canal.

From the above description, it may be as¬

sumed, that certain abnormalities in such development

may be held responsible for after results which may

show corresponding defects.

Thus varieties of Spina Bifida might be due

ei ther/
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either to incomplete separation of the Dorsal Ecto¬

derm from the canal, non or deficient closure of the

Medullary groove, or an abnormal development of the

Mesoderm which separates the EctodermiB.:' ridge from

the cord.

The opinion as to the original cause of

the condition is, that the deciding factor for'normal

or abnormal structure', lies in the ovum or spermato¬

zoon or both and that the condition is potentially

present from the beginning, i.e. Pre-Embryonic and

probably Pre-Segmental.

The fact that hereditary instances have

been observed, strengthens the Germinal Theory.
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