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The gpecimens and dissections on which the descrip-.
tion of the symelus is founded are in the Ahatomical Museum

of the University of Glasgow,.
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For many reasons the study of that form of monstrositj
in which the inferior extremities are more or less fused has
long engaged the interest and attention of teratologisis. It
is a comparatively rare type of monstrosity; from the earliest
times up till the present less than one hundred and twenty have.
been recorded, This is 211 the more noteworthy when it is re-
membered that such & striking abnormelity rmust always have ex-
cited much curiosity, and thet in all probability nearly every
‘case which hes occurred has been recordsd in some form or
other, Taruffi states that in the course of sixty-eight yeafs
only two wsre sent to the University of Bologna, although the
doctors of the surrounding district were in the habit of send-
ing all the specimens of abnormalities occurring in their prac-
tice, The remarksble regularity which these monsters shew in
their irregularity, as one may put it, is one of their most
noteworthy features, They form a clags strictly delimited from’
all other types of monstrosity and yet sheWing amongst them—
selves a remarkable variety of form. The twisting or torsion
’which the fused limb seems to have undergone, the abs§ence in
almost every instance of external genital.organs and anus, and -
the fact that many of these monsters have been born alive and

lived
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i General,

3.
movemente which occurred early in the fifth month and were felt
up to the date of the confinement., As this confinement was
unduly prolonged the midwife seﬁt for Dr.Webster, On examina-
tion the presenting hydrocephalic head was found filling up the
whole pelvis. The child was delivered with forceps without
much difficulty; the cord was pulsating and the child made a
few abortive attempts to breathe and moved & 1little, but soon
the heart stopped. A serious haamorrhage caused all attention
to be directed to the mother for some time, so that no attempt
was made to carry on artificial respiration to resuscitate the
child, The mother assigned no cause for the occurrence of the
monster's birth,no history of maternal impression being elicted
in this case as in so many similar cases, No history of mon-
strous births on the paternal side could be discovered, but
the patient's mother was reported to have had a "cat-faced®
baby, probably an anencephalic monster,

The monster was hydrocephalic but seemed well nour-
1shed7with, as was afterwards found on dissection, plenty of
subcutaneous fat. With the exception of the hydrocephalus the
whole of the upper rert of the monster t;fievel of the fold of
the groin was normsl. The external characteristics are well
shown in the photographs, for which I am much indebted to
Dr.Manson. The two lower limbs were fused along their whole

length
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length, and projected forwards with a slight convexity back-
wards, (Photo.Fig.if ). The bosterior aspect of the fused
1imbs was convex from side to side, the anterior aspect was
flattened ﬁith a slight groove running down the middle indicat-
ing the line of fusion. The patellagcould be seen and felt on
the outer aspects of the fused limbs,snd the lower leg portion
of the 1imb could be flexed forwards on to the upper thigh por-
tion, The feet projected forwards almost at right angles to
the conjoined limbs,. They were fused slong their outer border,
and the soles were turned forwards, so that in each foot the
big toe wasjgsl external (Photo.Fig.f“fﬁ').

Each foot carried five distincet toes, the Iitile toes
in each foot being adjacent to one enother, but not fused witﬁ
one snother, there being a distinct notch vetween them., All
the toes cerried well developed nails. There were no signs of
external generative organs or anus., Posteriorly in the gluteal
region there was a small dimple with scme furrows radiating
from it as if indicating an attempt at the formation of an anus.
Above this was a small button-like projection about 2 c.m,long,
soft and movesble, and evidently overlying a‘projection back-
wards of the spinal column in this region. The total length
from vertex fo heel was about 90 c.m,; the length of the fused

the the

limbs from the anterior fold of the groin to,tip of foot was

about 35 c.,m, The weight was about 5 1lbs, The umbilical cord

shewed
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5.

shewed one artery and two veins. The placenta was not avail-

ahble for examination.,

0SSEOQUS SYSTEM,

In the cervical region seven vertébras were present,
The second and third were partially fused with one another, all

the others were free.

In the thoracic region twelve vertebrae were present.
The first vertebra was free, the second was partially fused
with the third, the third and fourth were almost completely
fused, the fourth, £ifth snd sixth were completely fused with
one another as were also the seventh, eighth and ninth, while
the tenth, eleventh and twelfth were 2all free.

¢ s

FPive complete lumbar vertebrae were found.

The right half of the first sacral vertebra was ab-
sent, Four foramina presented in the left side, the first be-
ing between the first half vertebra and the :second vertebra,
the correspénding foramen was absent in the right side, there
being only three foramina on this side. The fourth left sacral

foramen
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tPelvis,
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foramen was exceedingly small with a very tiny herve issuing
from it,whilst the third foramen in the right side was large
and. the nerve issuing from it was grooved, giving evidence
of being formed by the fusion of two nerves, The sscond and
third pieces of the sacrum were complete and distinet., The
remaining parts could not be distinguished and simply consisted
of a triangular piece of cartilage representing the last two
pileces of the sserum, and the coccyx. This latter part was
curved back considerably so that its anterior surface looked
almost directly backward. To this backward projection the
button like process Qﬁigorsum wes chiefly due.,

The changes in the pelvis were profound., The ilia
were flattened and projected almost transversely outwards., The
true pelvis appeared as if it had been compressed laterslly.
There was no subpubic &ngle and the ischio-pubié rami - of each
side were compressed togsthesr forming a keel as it were in the
under aspect of the pelvis, running from ﬁhe symphysis anter-—
iorly to the conjoined ischial tuberosities posteriorly; the
letter formed a massive projection in the under and posterior
aspect of the pelvis. The ischial spines were absent, The
thyréid foramina were present and closed by membrane, but owing

to the squeezing together of the ischio-pubie bones they did

not



not lead into the pelvis anteriorly, but were so approximated,
one to the other, that a probe passed into the one came out at
the other; posteriorly they led at their upper part into the
prelvic cavity. At the upper &#nd inner extremity of each fora-
men a small cenal led, on each sids, into the cavity of the
pelvis and conducted the obturator nerve and vessels. The
floor of the pelvis was formed of & stout membrane passing
across between the two--iliac bones and betwsesn the fused ischii .
posteriorly and the symphysis pubis anteriorlyland slightly
hollowsd for the reception of the genital organs. The acetabu-
lar cavities were present but instesd of showing one smoobth
articular surface the surfaces were facetted for the pyramidal
head of the fgmur. The fossa acetabuli was absent.

Owing to the fusion of the ischio-pubic rami and
ischial tuberosities with one another there was no true exit
from the pelvis, the spaces between the bones being filied up
with fibrous tissue, A large opening posteriorly led out of
the pelvis, This opening, homologous with the great sacro-
sciatic’foramina)was boundsed by the fused ischial tuberosities
in front, the ilia at the sidsg and posteriorly by the turned
back end of the vertebral column. The opening was transverse-
ly oval in shepe, measuring in its transverse diameter 2.5 c.m.
and its antero-posterior diameter 1.75 c.m., and through it the

branches



branches of the sacral plexus and the branches of the internal
iliac arteries passed out of the pelvis, Through the small
obturator : canal mentionéd above the obturator’ nerve passed,
This canal was bounded at the outer side by a free edge of

the membrane described above,., The junction of the pubis and
ischium of .each side with those of the opposite side obliter-
ated the wmwee cavity of the true pelvis, and the latter was
represented solely by a small hollow or dimple in the membrane
passing across between the iliac bones and f£illing up the in-
terstices betwsen the bones, In this hollow the genital organs

and the termination of the large intestine lay.

On the left side twelve ribs were present of which

eight reached the sternum. The ninth costal cartilasge was

attached to the eighth cartilage; the last three were floating
ribs, the tenth having a very long costal cartilage reaching
in the .abdominal wall almost to the middle line,

On the right side twelve ribs were present. The
first and second were fused for the anterior half of their
length and united by one cosial cartilage to the sternum, The
third and fourth were similsrly dmsposedywhilst the fifth and
sixth were only separate as far as their angles, The ninth

costal cartilage reached the sternum, the tenth wes attached to
the



ernum,

ymore,

N

to the lower border of the ninth)whilst the eleventh and

twalfth were floating ribs,
The sternum was found to be normal,

Both femora wsre well developasd. The he&d was
pyramidal in shape ané facetied with a deep depression a8t its
summit‘for the strong ligamentum teres, There was practically
no neck, the head being set almost directly on the shaft in-
ternal to the great trochanter. Owing to the rotation which
had taken place in ﬁhe linbs the great trochanter looked back-
wards as well as outwards and ths small trochenter forwards
and inwards, h

- The internal condyles were direéted forwards owing
to the rotation of the limbs and the tibial articular sur-
faces of both internal and external condyles were somewhat
flattened from before backwards. Both patellae normally de-
velopad, were situated, each in the outer aspects of the con-

joint limbs,

In the leg both tibiae and fibulae were well devel-
oped, but their relative positions were considerably modified,
The fibulae wsre most interna;,being connected with one another

by a thin interosseous membrane, whilsi the tibiae were placad

on
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10,

on the outer side of the leg, each tibia being connected with
the corresponding fibula by a strong 1ntero$seoﬁs membrane, The
tibial malleolus on each side descended tq a lower ievelithan
the fibular malleolus and took the form ofié_rounded-lip ar-
ticulating with that part of the tibial faCat_dﬁ'fhé.astragalus
continued an to the neck of the latter, The fibuléé articulated
in a normal way with the tibiacand at the lower end the fibular

malleoli almost touched the summit of the conjoint ossa calcis.

Owing to the rotation gnd fusion which had taken
place in the parts of the conjoint limb the plantar aspects
of the feet were directed forwards and the outer borders
of the feet were most internal and fused with one another as
far as the bass of the livtle toe., The tarsal bones,slthough
somewhat distorted and considerably altered in their relations
showed in the individual bones little cheng=, The normal number
of bones was present in sach foot, the only fusion being that
between the ossas calcis. The latter were fused along their
contiguous surfaces except for a small interval on each side
distally, the free part having a groove which indicatsd the
double nature of the bone., The conjoint bone was pyramidal
in shape with a round blunt apex projecting betwsen the lowsr
ends of the fibulae. The outer surfacss, which also looked

somewhat
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gomewhat forwards bore two cartilage covered facets which ar-
ticulated with the astragalus, two distinct synovial eavities

being present and separated from one another by a strong in-

terogseous ligament., Distally the bone had two distinet facets,
separated by the groove mentioned,abovg}for articulating with
the cuboid vones.

The astragalus lay in the outer part of sach foot
Tes
and was somewhat distorted. The fibular articular surface was
, | tks
#Agtragalussituated gn the innsr and proximal end of the bone, e tibial

%~F%?f facst on the outsr surface, whilst on the inner surface it
articulated with the os celeis by two distincet facets. Dis-
tally it articulated with tﬁe scaphoid, ths articulation poss-—

: essing & distinet synovial cavity.

;%8532!5&1 The formg¢and relations of the scaphoid and cuneiform

: uneiform bones were practically normal.

{ouboid, The cuboids came very near each other in the middle
G-

line. Internally sach presented a smooth groove entering into

the formation of the foramen for the tendon of the peronei

]

longi musciles.

i‘etatarsus. The metatarsal bones wsre normal in number and ar-

"ﬁ rangemant with the exception that the bones of the fifth
uQ. )
metatsrsals
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metatarsals Ware fused together in the middle line,

e8

gfhala or

The usual number of phalanges was pmesengthe terminal
ones carrying well developed nails.
. The changes in the bones of the conjoint 1limb are
N not extreme., Apart from the alteration in the pelvis and the
fusion of the ossa calcis and the bases of the fifth metatar-
séls;the bones wers neerly normal in their main anatomical
features., The rotation outwards that each half of the conjoint
limb seems to have undergone is well seen in the position of

awn a
the patellae;fibulae, tarsal,,metatarsal bones,

MUSCULAR SYSTEM.

- Gluteus The Gluteus Meximus was present., The origin was nor-

mal, but the insertion of the muscle was entirely on to the

.
X
N3

femur, There was no Fascis Lata on the limb. The muscle was

s = ond
Fig. Vil Supplied by a small nerve entering its dsep surfaceArunning

from the superficial aspsct of the great sciatic nerve almost

immediately after its exit from the pelvis.

: o
’Gigg?us The Gluteus Medius was present, Arising and being
4 Medius, ’

‘RVﬁ @ . inserted normally, with the exception that, owing to the rotation

of the limbsjit rassed to the posterior aspect of the great

trochanter,

Gluteus
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The Gluteus Minimus was present. Arising normally
it passed to be inserted into the great trochanter in its pos-
tero-internal aspect, Betwssn medius snd minimus were the

superior gluteal vessels and nerve, the latter supplying the

muscles as normé&lly.

This muscle was completely absent,

This muscle srose fleshily from the ilium, above the
fused ischiaJinternal and superior to the acetabulsr cavity.

: It was continued into the interior of the pelvis by a fibrous

: bend attached to thz side of the sacrum. The muscles of each

3ide were connected with each other by & fibrous band passing

across the conjoined ischis close to the bone, The Pyriformis

had the ususl insertion into the great trochanter of the femur.

The muscle on the right side was divided into two parts by the
externsl popliteal division of the great sciastic nerve which

bierced it,

Below the level of the Pyriformis muscle was a fleshy
mass marked D.Fig.‘ﬁT This mass on dissection resolved it-

gelt into a small supsrior slip arising from the back of the

fused ischia near the middle line and connected with the cor-

responding slip of the other side, and an inferior mass

continuous
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Gemelli
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fObturator
kInternus.

Quadratus

Femoris,

14,

édntinuous across the middle linq’arising from the fused
ischia posteriorly and divided indistinctly into two tendons at
its insertion into the inner aspect of the great trochanter

of the femur., The superior slip,also inserted with the other
two into the greatl trochanteg probab1y represented a Superior
Gemellus musclejwhilst the lower portions probably reprsesented

the Obturator Internus snd Inferior Gemellus muscles,

Running between the two great trochaniers posteriorly
was a small rectangular slip of muscle which was guite free

except at its attachmsnt to the trochanters. This muscular

's8lip 18 marked P. Fig. Vil . Desper oOn each side was a fleshy

masgs arising from the back of the fused ischia and passing to
be attached to the posterior intertrochanteric linec at the
lower pert, This rmscular mass is marked E.E' Fig. yir

A small nerve arose from the desp aspect of the gresat
gciatic and passed down to end in the inferior gemellus muscle
and also sent twigs both to the transversely running slip of
muscle and the deéper quadrangular mass, The slip of muscle
running transversely'between the two trochsanters is to be re-—-
garded as a part of each quadratus musclse which has become de-
tached at its origin and fused with eack—other,

its —l'x/U.ow a-g- the oy}wu"o side,
MUSCLES




MUSCLES OF THE THIGH,.

L]

f;aqiliﬁ. The gracilis‘arose by a slender tendon from the front
1 Flg'W\Gof the pubis and expanded into a fusiform muscle, It was in-
serted by a flattened aponeurosés into the mesisl aspact of
~the tibia immediately below the inner heac, This flattened
aponeurotic insertion coversd over the insertion of the sar-
torius muscle and was continued down into the deep fascia of

the leg, It was supplised as usual by a twig from the obturator

nerve,

Bartorius The sartorius had & normal origin., In shape it was

Fig.Wiis markedly fusiform and the flattened tendinous inssrtion was

inserted deep to that of the gracilis, From the mesial border

of the tendon a fibrous expansion was givan off)passing inwards
ond
- Over the adductor muscle and femoral vessels;forming a kind of

Hunter's canal., This aponeurotic axpansion was pierced by a
vein and a nerve; the latter)in all likelihood the internal

i
‘iﬁé_lglgl“saphenous’zaiapwas traced in the subcutaneous tissue to the

£

3 al

BSaphenous mesial aspect of the foot.
7 bein,

ggiten— Only one semitendinosus muscle was present, It arose
OsSis.

"5Fig s vostariorly by a long slendsr tendon from the fused ischial
; . Vst

Ry W s

tuberosities

f
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tuberosities between and in front of the tendons of the semi-
membrenosus muscles, The tendon expanded into a fleshy belly
which appeared in the front of the conjoint limb between the
gracilis muscles., The fleshy belly ended in a rounded tendon
which in turn expanded intc & esmall triangular fleshy muscle,
At the inferior angles of this triangular muscle two little
flattened it2andons passed out to be inserted into the mesisal
aspect of the upper paris of the shafts of both tibiae below

the inssrtions of the gracilis muscles. The single semiten-

dinosus muscle thus obtained &n inzertion into both tibiae,

joemimern-— The semimembranosus muscles erose posteriorly by long

gslender tendons from the tused ischial tuberosities. The ten-

 Fig. VW $.B. dons expandsd into fusiform muscles which were inserted into
" Vil s®
the inner aspect of the head of the tibia., These muscles were

supplied by the great sciatic nerve as usual,

. Biceps, The long head was absent, The short head arose as
' ~ﬁ:5_ usual from the back of the shaft of the femur for about the

lower two thirds, and the muscle was inserted by acshord tendon

r into the head of the fibula,
4 Adductors,

] A-LGgus Fugvin AL The adductors longus and brevis were present, the

-

- A,Brevis, origin and insertion of these muscles being quite normal as

v

also
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1 Pectineus
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Obturator
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17.

also were their relations to the obturator nerve, The ad-
ductor magnus was also present; that part of the muscle arising
from the ischial tuberosity, owing to the rotatioh and fusion
of the two tuberosities, formsd a distinct layer on the pos-—
terior aspact of the muscle. The muscle was attached to the
whole inner aspsact of the shaft of the femu:)extending as far
down as the internal condyleg}where the fibres became tendin-
ous and where the femoral vessels passed back to gain the pos-

terior aspect of the conjoint limbs.

The pectineus muscle was present and normelly dis-

posed, and supplied by the obturator nerve,.

The Iliopsoss was a strong well developed normally
disposed muscle heving the ususl bursa between itself and

the hiy Joint,

This nmuscls was present well developed and normally

disposed,

The two popliteal muscles were found forming a com-
posite muscle which shewed a division into two distinct parts.
Anteriorly a band of muscle passéd between the two tibiae,be—
ing attached to the bones on the back of the shafts immediately
below the condyles. Deeply this band of muscle senﬁ fibres

on
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on each side to join a guadrangular mass of musele, mow to be
described, This quadrangular muscle was situated somewhat
higher and deeper in the limbs than the above mentioned band.
It united the heads and upper ends of the shafts of the fib-
ulae togather. 1In the dspth of the muscle a short, stout,

shining, white fibrous cord was dissected out passing hotwansn

tha summits of the heads of the fibulae, Fibres of this cord
were traced into gimilar cords which passed between the heads

of the fibulae and the intern2l1 econdvies of the femarmof each

gide.

The Rectus Femoria wae mrasent, The origin from the

.. anterior inferior syine was absent whilst the reflected tendon
3 Fig W RE 4
wag very well dsveloped., This muscle,owing to the rotation of

the 1imbs)was gsituated an the lateral aspect of the thigh,

The Crureus was present and disposed normelly ex-

cept that it lay on the lateral aspect of the thigh,

The Vasti muscles were present and well developed.,
—-- Owing to the rotation of the limbs the ¥vastus externus lay be-

hind, and the internus to the front of the limbs on either

side.

MUSCLES
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" ANTERIOR
MUSCLES OF LOWER POSEREISR ASPECT OF CONJCINT LIMBS.

Stretching across between the tibiase in this region
was a strong deep fascia covsring in the muscles, bloodvessels
and nerves and giving origin in part to soms of these muscles.
At the ankle this fascia was thickened into a strong trans-
verse ligament, beneath which th2s smssds tendons, bloodvesgsels
and nervesz vassed into the scle, The muscles lying benesth
are the flexores longl digitorum, the flexores longi hallucis,

and the tibhiales postici.

The flexor longus digitorum arose from the postero-
mesisgl aspect of almost the whole of the shaft of the tibia,.
The tendon began in the inner aspect of the muscle and passed
below the transverse ligamsnt., In the sole it expanded into a
flattened aponeurosés froin which five slender tendons passed
to the toes, The two inner tendons were connected by a trans-—
verse band, The two long flexors of the toes almost complete-

ly overlapped the remeining muscles, and between them the

pvosterior tibial nerves and vessels ran on the interosseocus

membrane connecting the limbs together, The individual ten-
dons to the toes could be distinguished in the flattened apo-

1
neurosgs as thickenings of that structure,
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The flexor longus hallucis aross from the upyer two

thirds of the ghaft of the fibula and the interosseous nem-

- Fig. X\\\ brane between it and the tibig,and from the outer part of the

interosseous membrane between the two fibulae. Its tendon
passed beneath the transverse tendinous arch formed from the
tendons of the tibiales posticito Join,pertly the deep aspsct of
the flattened tendon of the flsxor longus digitorum,and partly
the tendon of the latier going to the big toe,of which it

formed the greater part,

Thls muscle arose from the inner aspeect of the shaft
of the tibia in its upper third and also frow the shaft of the
fibuls - in its upper third. The tendon began on the outer as-
vect of the muscle and passed downwards over the lower end of
the tibia where it was tightly bound down by a layer of fascis,
At this point the tendon divided into two parts, ths mesial
vart passing directly inwards to join with & similear one from
the'corresponding muscle of the other side, to form a trans-
verse tendinous cord,

| The cord thus formed was attached on its deep aspect
tc the membrane connecting the bones of the limbs together,
except where ths attachment was interrupted at three places to
form three compartments, Through the mesial compaertment the

posterior
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posterior tibial vessels and nerves passed;through the lateral
ones the tendonsof the flexor longus hallucis muscles, The
lateral flattened part of the tendon passed over the lower
and of the tibia}closely attached to the cagsule of the ankle-
joint}and ended by being. attachad to the tarsal bones and bones

of the metatarsals,

This muscle arose from the posterior aspsct of ths
shaft of the fibula in its upper two-thirds and from the cor-
responding part of the interosseous membrane between the two
fibulas., The tendon of the muscle at the level of the lowsr
end of the bone divided into two parts, superficial and deep.
The superficial portion became flattened and united with the
corrasponding part of the tendon of the other peroneus longus
muscled to form one fascial expansion beneeth the flaittened
expansion formed by the tendons of the peroneus brevis and
extensor longus digitorum muscles, This flattened dorsal ex-
pransion of the peronsus longus muscle was attached to the bases
of the second, third, fourth and fifth metatarsal bones, The
deep part of the tendon of the muscle united with the corres-
ponding portion of the tendon of the other side to form a
rounded cord which shewed by a groove its compound character.

The conjoined tendon pessed through a foramsn and appeared
in
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in the scle of the fopt. Here it divided into two parts ;ggbh
passed outwards to zgghinsertionSinto the basesof the first

metatarsal bones., The foramen through which the conjoined ten-
don passed was bounded behind by the anterior end of the fused

0ssa calcis, in front by the fused basgses of the fifth meta-

tarsalg, and at the sides by the cuboid bones which were.

grooved for the passage of the tendon,

This muscle arose from the lower part of the pos-—

tericr asvpect of the shaft of the fibula and the fibrous sep-

tum between it and the extensor longus digitorum muscle, Its
tendon became flattened; externally it Jjoined the expansion of
the extensor longus digitorum rmuscle,whilst internally it
passed to the base of the fifth metatarsal,being united in the

i
‘% middle line with the corresponding tendon of the other side,

groneus Tertius, This muscle was absant,

This muscle arose from the outer aspect of the shaft

and also from the septum between itself and the contiguous

muscles, The tendon became flattened over the dorsum of the
foot into a triangular expansion joined internally by the
beroneus brevis, The individual tendons syppeared as thicken-
ings in the expansion, became free from it, and passed to the

terminal
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terminal phalanges of the four inner toes,

s

Tibialisg - This muscle arose from the posterior aspsct of the
inticus

~ _ upper two-thirds of the shaft of the tibia,the interosseous
CFig OXTA '

' R, membrane between the tibia and the fibulajand the fibrous septa

intervening between itself and the extensor longus digitbrum
and extensor longus hallueis muscles., The tendon wound round
the lower and of the tibia and split into two distinet piecss
10 be attached to the internal cumeiform bone and the base of

the first metatarsal,

Extensor This muscle was very small and possessed three ten—
Brevis
Digitorum dons inseried into the phalanges of the first, second and

;f'ig;l‘i £BD, third toes,
i P

'Lumbricules. Two lunmbricsl muscles were distinguished, arising in
each foot from the outer side of the tendon to the second tos,
Fa X the
N - and passing to the outer side ofadorsum of the first phalanx

B of the same toe,

Two gastrocnemii seemed to be present as will be
seen from inspection of Figs.TY‘*ﬂﬁTz Each muscle arose by a
somewhat fascial origin from both femora., The muscle on the

anterior aspect of the conjoined limbs (Fig.?ﬁﬁ ) arose in this

fashion
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fashion from the two inner condyles, The fascial origin soon
gave place to two small muscular bellies which Joined and end-
ed in a long slender tendon running superficially down the
middle of the anterior aspect of the conjoint limbs, This
tendon passed benszath ths tendon of the tibialis posticus and
becams lost in the deep fascia., It could not be traced to the
tarsus, On the posterior aspect of the limbs a similar but
more slender muscle appeared, This muscle (Fig.7j17 ) arose in

a similar fashion to the prsceding one from each femur above

the external condyle., The muscular belly ended in a long

é slenCsr tendon pasgsing down the posterior aspect of the con-

. joined limb to end in the summit of the fused ©0s calcis bones,
In all probability each of these muscles is a con-

Joint one; the anterior muscle consisting of the right half

of the left gastroenemius and the left half of the right gas-
trocnemius, the posterior muscle being constituted by the left
half of the left gastrocnemius and the right half of the right

gastrdenemius. The two muscles in the rotation and fusion of

the limbs have undergone fimst a splitting into two halvss

3

with subsequent fusion of opposiise halves.

:§QLQE§~ No trace of this muscle could be found.,
i
iEiQZQE From the tendon running transversely between the

{Accesror-

‘lEﬁ- tendons




tendons of the tibialis posticilismuscle in front of the ankle
Joint some muscular fibres arose, These, with some arising

d9eply from the conjoined ossa calcma,formed a small accessor-

ius muscle passing to be'attached to the posterior border of

I "
g&ig{ﬁ{k,the flattened conjoined tendon of the flexor longus digitorum

muscles,
ﬁbductor From the tendinous expansion formed behind the snkle
Hallucis
& joint by the tibialis posticus and gastrocnemius muscles the

,glexor ,
Brevis alicuctor and flexor bravis hallucis muscles arose, the latter

also arising from the bases of the first metarsal bone and

from the tarsus., Both muscles had the usual insertion. The

adductor obliquusarose from the bases of the metatarsals and
the

tendon ofaperoneus longus and passed to be inserted on the big

toe in the usual manner.,
This muscle was absent,

The apductor and flexor brevis minimi digiti were
absent; their places being taken by & small quantity of fi-
brous tissue,

;;ﬁterossei_ Four dorsal normal interossei were present, Threee
- planter interossei were also present; the latter in addition

to
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to the normal origin from their respective metatarsal bones
arose largely from the tendon of the peroneus longus in the

s0le,

NERVOUS SYSTEM.

ks
Lu.vwb al

Thi} plexus wes of the postfixed typs. The four
lumbar nerves and the greater portion of the fifth took part
in it,only a very small twig descending to join the first sacral

narve,

The ilio-hypogastric and inguinal nerves arose from

s
the first lumbar and had a normal cgourfe and distribution.

L

The genito-crural arose from the first and second nerves and

kyoa
Vi il g

was traced to the front of the thighjno genital branch was

\

found., The externsl cutansous arose from the second and third

nerves and pursued its usugl course to the front and postero-

E
4 outer part of the thigh., The anterior crural and obturator

nerves arose from the second, third, fourth and fifth lumbar

nerves, The anterior crural pursusd its ususal course to the
thigh,where it had its usual muscular and cutaneous distribu-
tion, The obturator ran round the brim' of the pelvis and
passed out through a small obturator foramen to the thigh to
be
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be distributed normally.

On the left side there were four sacral foramina with
four nerve trunks issuing from them; on the right side there
were only three foramina with three nerve trunks, The first
of these sacral nerve trunks was Joined on sach side by a
small twig from the fifth lumbar nerve,

The great sciatic nerve arose on the left side \wrfvuw
the four g;;;;; and on the right side Eiﬁ?%e three nerves issu-—
suing from the anterior sacral foramina, Rach nerve issued
from the pelvis through & foramen bounded by the iliumjsacrumJ
and fused ischie, Wy the nerve on the right side being dividad
into two parts for a short distance by some fibres of the
pyriformis muscle which pierced it. A short distancse after
their exit from the pelvis the two nerves Joined to form one
large median cord,which at the junction of the lower and middle
thirds of the thigh dividsd into four branches,

The conjoined nerve in the thigh gave off numerous
branches to the hamstring muscles,

' The two largest branches of the fougzinto which the
conjoimed nerve dividsd, passed anterior to the popliteus muscle
and ran down in the interval between the conjoined 1limbs, 1lying
dn the membrane stretching between the fibulaes and accompanying
the
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the posterior tibial vwessels. They passed through the middle
of the three foramina described in connectidn with the tendon
of the tibialis posticus muscle, and ended by dividing into
internsl and external planter nerves. The terminel distribu-
tion of the posterior tibial nerves is shewn diagrammatically
in Pig. XVTT . In this course the posterior tibial nerve sup-—
plied the muscles in this region of the conjoined limbs.,

The two smallest divisions of the conjoined sciatic
nerve passed down dorsel to the popliteus muscle and entered
the muscles on the dorso-external asyect of the lowar part of
the composite limb. In the substance of the muscle each

divided into rtwo branciize. One branch, the anterior tibial

nerve)passed down dn the interosseous membrane betwesn tibisa
and fibula and finslly divided into two slendsr branches ending
dn the dorsum of the foot in the extensor brevis digitorum

rmusctes and the joints. The other branch, the musculo-cutan-

eous nerve)issued from between the peronei muscles in two
divisions,became subeutaneous,and was distributed as figured

disgrammatically in Pig. Xx(¥ ,

The small sciatic nerves arose from the back of the
great sciatic nerves as the latter emerged from the pelvis, The
two nerves half way down the thigh fused to form a slender

median
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median trunk which was traced in the subcutaneous tissue to

the dorsum of the foot,

The infserior gluteal nerve came from the back of the
great sciatic nerve and was distributed as usual to the gluteus
maximus muscle,

The superior arose from the first sacral nerve, passed

e

ot withrgreat sciastic nerve and accompanied the gluteal ar-

tery between the gluteus medius and minimus muscles which it

supplisd. From the same trunk arose the small twigs to the

quadratus femorig,gemelli,and obturator internus muscles. .

CIRCULATORY SYSTEM,

In the thorax the disposition of the vessels was nor-
mal, In the abdomen the aorta gave off .no renal or inferior
mesenteric branchss. It bifurcated normally at the lower border
of the fourth lumbar vertebra, Opposite the sacro-iliac joint
the common iliac arteries divided into a large hypogastric
and smaller internal and external iliac arteries, The two hy-
bogastric arteries ran round the brim of the true pslvis to
reach the anterior abdominal wall,where they fused to form a
Single median hypogastric artsry running in the anterior

abdominal
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abdominal wall to the umbilicus,

The int'ernsl iliac vessels passed down into the
relvis and divided into ilio-lumbar and gluteal arteries and
one or two other very smsll twigs which could not be followed
or.identified,

The external iliac arteries ran externsl and parallel
at first to the hypogastric arteries along the brim of the
velvis to Poupart's ligament,beneath which they rassed to bs-
come the femoral trunks,

The femoral vesssls passed down the front of the
tﬁigh at the lower part of which they passed beneath the ten-—
dinous expension from the ssrtorius muscele and then below'the
tendon of the adductor magnus to the back of.the knee Jjoint.
Here each vessel divided into two trunks the anterior and
posterior tibial arteries,

The snterior tibial branches pierced the muscles,
and)running somewhat 1aterally;ran down between the tibia and
the fibula on the interosseous membrane to the dorsum of the
foot where, as the ' . dorsalis pedis artsries they finally
tarminated,

The posterior tibial brancheg’accompanied by veins
and the posterior tibial nerves)passed directly downwards

lying
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lying on the membrane connecting the two fibulae, and after
passing through the foramen described in connection with the
tibialis posticus muscles, ended by dividing into internal and
external planter arteries.. A planter arch was present but

details could not be made out,

VISCERA

On examination nothing abnormal was detected in .the
thorax. The heart and lungs wers normal as were also the
number and origin of the great vessels, A well developed

thymus gland was pressnt,

The abdominal viscera shewed numerous deviations

from the normal, When i1he abfominal cavity was opened,the

“whole alimentary canal was seen to be attached to the posterior

abdominal wzll by a single simple mesentery or mesogaster,
This mesantery was attached in the middle 1line to the verte-
bral columﬁ from the level of the lowsr end of the eleventh
thoracic vertebra to the lowsr bordser of the fourth lumbar
vertebra, The digestive orgens from the stomach to the end
of the large intestine ware attached along the ventral border
of this mesentery. The spleen lay behind the stomach betWéen

the
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the two layers’and the pancreas extendsd backwards and to the
1eft’also lying between the two leyers., From the small cur-
vature of the stomach which was directed somewhat upwards’'and
to the left, & fold of peritoneum, the gastro-hepatic omentumj.
pessed upwards and to the right}to the transverse fissure of
the liver, There was no great omentum,

On & gereral sﬁrvey of the abdominal contents being
taken the liver was seen lying at the upper part and extending
alrnost the whole breadth of the cavity. Coils of small in-

testine filled up the greater part of the space,and in the

middle l1line, at the lower part, a blind dilated pisce of large

~intestine appeared,attaehed at the place where the simple mes-

entery terminated., From ithis sacular terminetion of the large

intestine a small cord-like structure passed down into the

pelvis,terminating in & matted mass in the pelvis behind the
structuregwhich proved to be the generative organs, These lat-
ter appsared as shewn in Fig. Xﬂ7 , and will be described in

detail later.

The stomach measured '5 c.m, along its greater curtvra-
ture and seemed normal except in its peritoneal relations and
in its position., The normal rotation had failed to teske place

and the largest axis of the viscuswas directed from above

downwards
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downwards, forward, and to the left, so that the small curva-
ture looked somewhat forwards and the great curvature back-
wards, From the smell curvature the gastro-hepatic omentum

extended upwards,somewhat forwards and to .the right to the

y
liver, The peritonsum from the grest curvature pvassed back-

wards to the posterior abdominal wall.

The spleen was present lying in the fold of peri-
toneum passing from the great curvature of the stomach to the
posterior agbdominal wall and measuring in its longest axis

5 c.n.

The first 5 c.m. of the small intestine were thick-
er than the rest of thet tube and formed a somewhatlj gsheped
loop, with the convexity dirscted forwards and to the right,in
which the head of the pancreas lay, The total length of the
small intestine wag 350 c.m., its &verage diameter about 75 c.m.,
and it was supplied with blood from the superior mesenteric

artery,

There was present the fetal type of conical caecum
continued into the vermiform appendix., Above the ilio-caecal
Junction the length of the large intestine was 48 c¢.m, and its
diesmeter 1.5 ¢.,m, The 1last 7 or 8 ¢c.m, of this part of the

bowel
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bowal bacame dilated’ending in & blind saccular extremity
measuring 5 c¢.m. in diamete;,and lying in the middle line near-
1y at the pelvie brim Wherelthe attachment of the dorsal mes-
eantery endsd, The whole of the lsarge intestine was slung like
the small intestine to the posterior ahdominal wall by the
common simple mesentery,and,it received its Pblood supply from
the superior mesenteric artery, the inferior mesenteric ves-
s2ls being absent., Reasoning from this,ons would suppose that
this part of the large intestine revresented the ascending

and transverse colon only.

From the end of the dilated extremity of the large
integtine a small fivrous cord stretched into the pelvis whare
it ended 1ﬁ a somewhat indefinite mass lying behind the genital
organs, Under water this was digssected out into the sacculat-
ed structure shewn in Fig., XV . The cord led down into four
small globular structures closely attached to one anothser and
about the size of & large pea. Between the second and third
of these round structures a small somewhat leaf«shaped one
1ad off laterally. These four globular masses were succesded
by a slender cord passing to a somewhat oval structure which
in turn was attached to an elongated cord ending blindly and
attacned at its extremity to the fibrous tissue of the pelvis.

The measurenents of the structuresare given in Fig.'*v .

The
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The first of these structures 1, Fig.7GT was a
thin walled sac from which on ineision a white flocculent
material emerged7which on microscopic examination was found to
consist of lymphocytes; 2 Fig.'fV/ had thicker walls, 3 was
apparently solid, 4 had a very smell lumen, and 5, 6, 7 were,
when examined by the naked eye and small hand lens, to all

aypearance solid,

This viscus was well developad, 1Its head lay in the
duodenal looy and it stretched back and to the 1left in the
dorsal mesentery till its tail touchsd the spleen, It meas—

ured from head to tail about 4 c.m,

The liver filled about the whole of the upper part
of the abdominal caviiy, measuring transversely 10 c.m. The
gall bladdsr was somewhat smaller than usual and contained bile,
The cystic, hepatic and common bile ducts were disposed as
normally., The umbilical vein gave off branches to the liver, awd
turned to the right to join the portal veiq,whilst the ductus,
venosus continued straight back from it to Join the inferior
vena cava, The portal veins were present and normally dis-

posed,

Two well developed suprarenals were present lying

behind
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behind the peritoneum in the lumbar region and supplied each

by a suprarenal artery from the aorta,.

No trace of kidneys, ureters, bladder, urethra or
urachus could bas found, The whole urinary apparatus was

gbsent.

A8 noted above no trace of external genitals could
be found, but the internal organs were fairly well davelopad

and shewad the sex to be femsle, A general view of the genital

organs &s they lay in the shellow cavity of the pelvis is given
in Fig.:fw: The uterus was almost completely divided into
two parta, of which the 1left half was much the larger and wes
connacted with the giiall right half by a slendsr cord., Both
ovaries and Fallopian tubesg ﬁere present although only those on

the right side are shswn in Fig.X\v, the left half of the

uterus being pulled over to ths 1aft and concealing ths corres—
ronding tube and overy. From the summit of each half of the
uterus a fibrous cord’the round ligament of the uterus, rassed
out and was lost in the anterior abdominal wall, A complete
view of the genital structuresis shewn in Fig, ]ﬁf , @ view
taken of them when removed complete and dissected out under
water, The larger left half of the uterus is seen to be conicsal

with
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with the Fallopian tube# and round ligament coming off near
its summit. The smaller half was roundedfgggkected With the
larger half by means of a very small corq’and had attached to
its right sids the corrssponding ligament and tube, Both
halves contained a cavity, and a microscopic section gave the
usual histological structure of the uterus, Ths cord connact-
ing the two halves was hollow. Wo os uteri could be ssen on
seetion,both halves being complataely closed and shewing no
external opening. No trace of a vagina was discovered, As
will be seen from Fig. Kff and Fig.fﬁ' the ovaries were

alongaiad glandq,retaining the primitive shape]and miecroscopic

examination proved their structure to be truly ovarian,
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bomenclaturs. Many and varying have been the names applied to this

type of monster, Dieckerhoff in 1819 proposed the term
"nonopodia® and this was adopted by Meckel and Cruveilhier,
but both the lattar used as & synonym the name "sirenomelia®,
Isidore Geoffrey St,Hilaire pointed out the inappropriatsness
of the term Monopodia, because in the Honopodiz or Sirenomelia
there is present not one limb only, put a fusion of the two
lower 1limbs, He 8lsc 6bjected to the term "sgirenomelia" on
classieal grounds, as the sirens of Mythology were nci craditad
with feet,and cértain types of sirenomelic monsiers possess
one, or in some cases,two alnmost complizt2 fas3, He tharafore
Proposed the term "symelien" for this class of monstrosiiy and
divided them into three sub-divisions or gosnera., Symelien
simply danotes fusion of limbs and mighit epuly eogquelly w=ll to
fusion of the superior as wsll as of ths inferior sxirsmiiies,
But St,Hilaire foresaw this objection quii2 w=2ll, and met it by
vointing out that in sirmple monsters fusion of the supsrior
extremities is unknown 2lthough of comron encugh occurrence in
double terata, Levy in 1833 proposed the name "sympodia" and
this term was sdopted by Fgrster,the latter, like St.Hilaire,
dividing the family intoc thresz gensra. Fgrster’s thres ~ub-
divisions were (1) "sympus dipus" corresponding to the

"symelug"
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rgymelus" of St,Hilaire. (2) "Sympus monopus", the "uromelus®
of St.,Hilaire. (3) FSympus apus", the "sirenomelus" of St,
Hilaire, Taruffi impressed with the profound alterations in
the pelvis usas the name "leceano-teras® (pelvie deformity) for
this type of monster, Other names which have been employed
are "foetus cuspidatus® (Rodati), "monopedia", "Sirenia",
"gireniform foetus", "mermaid foetus", and "foetus with a
tailed sppendage", The term "sympodia" strictly means fusion
of the feet; but fusion of the feet alone is not the essential
characteristic of this class of monster, but fusion of the
wnole limb,with somatimses complete absence of the feet, F;rster
adopted in 1861 the term from Levy,and it has been used by

the majority of teratologists since, both Taruffi and Ballan-
tyne preferring Fgrster's nomenclature, But I am of the
opinion that Isidore G.St.Hilaire's terminoloygy hes not besn
matefially improved upon, the only valid objzction to it being
that "symelien® might be &pplisd to fusion of the superior
1imbs as well as of the inferior., But this objection vanishes
if we restrict the term to simple monsters, fusion of the
superior extremities never veing found except in double mon-
sters, Such double monsters belong to quite a diftferent cate-
gory, although it is true that in‘sonw faw cases the gymelien

tvpe
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type has been described in double terata, Moreover some re-—
spect and considaration is due to the man who first gave 8
gystematic description and classgification of monsters and
raisad Teratology to .the dignity of a science. I have accord-
ingly used the nomenclature and followad the classification of

I.Geoffrey St.Hilaire 1n this papser,

Definjtion Symeliens may be defined as that form of monster in
which th2 lower limbs are inverted with a grester or lesser
degree of fusion of thes lower limbs, together with an imper-
fact davelopment of the lowsr limbs, pelvis, genito-urinary
organs and pelvie portion of the slinentary cansl, The three
gsubdivisions or genera into which Symeliens are divided are:-
(1) Symelus, 1In this genus the two lowsr extremities are com-
plstely united,but thers is a double foot)with the solss

direct=ed anteriorly.

(2) Uromelus. 1In this genus the fused lower extremities ter—

. minate in a single foot with the sols directed anteriorly |

(3) Sirenomeius. In this genus the fused lower extremity ter-

minates in a conical or pointed stump,there being no

evidence of a foot,

To
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To these three genera of St.Hilaire it is necessary
to add a fourth. This genus deperis least from the normal and
on that account ought perhaps to be placed first in the family.
The lowar limbs are rotatqd and simply united by a membrane asg in
Ballantyne's ca&e,and they mey be rotated and united =9 far ;
as the knee below which the limbs are free and separate from
one anothar, as in the cases recordad by Maisr, Naudin, Labougle
and Regnier. For this genus Taruffi, following the classifica-

" . . .
tion of Forster, has proposed the name "epi-sympus dipus",

Historical,
This type of monsier was known to the ancients as
it is referred to in various classicel authors, No expiicit
mention of actual caEes is made but cases must have occurred
which stimulated the imaginstion to create weird monsters,
Ag}ﬁ}gﬁlg alludes to it in his book @n the generation

of aninals Rk,IV, Cep,iii,

Pliny described a race of one legged men; "Item
hominum genus qui Monocoli vocarentur, singulis cruribus mirae
pernicitatis ad saltum; eosdemque Sciapodes vocari quod in
maiori aestu humi lacentes usupini umbra se pedum protegant;
non longe eos a Troylodytes abesse",

Thim highly imaginative description doubtless hzd
its
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its origin in the birth of a symelic foetus snd in the quder—
ful tales which at that time would arise out of such a por-
tentous event, Perhaps the earliest direct reference is that
of Julius Obsequens., In the copy of his book "De Prodigiis"
in the Glasgow University library printed at Basle in 1552,on
page 50 thers is a figure of a sirenomelic fostus without arms
and on page 51 the sentence, "in Picino infans absque manibus
ac pedibus natus", Obseguens flourished about they™sentuyy. The

figure of the fostus is obviously an addition of the Germ&an

printer,

-In 1542 Nicholas Rocheus in his book, "De morbis
‘mulierum curandis", described a symelic foetus born in the land
of the Bourbons in the preceding y=ar and which lived one hour.
Cnristian baptism was sccorded it becsuse of this fact,

Schenkius descrivaed the same case in 1809 as "monstrum superna
rarte hominis effigie ad umbilicum resque inferna syrenum
caudem, psdum loco referns", Another cass was reported by
‘Pincelius in 1556, Lycosthenes in his Chronicon refers to
Symeliexs.In the copy in the Glasgow University library page

10 the following passsge occurs:- "Scipodes ac Monomeri, gentes
quil unum t&tum peds habentes non flectentes poplitem, mimsbpilis
celeritatis, Hi plinis teste per asstium tempus in terra sus-
rini iacentes pedum se umbra protegunt"; This description is

obviously
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obviously borrowed from Pliny quoted above, and on the same
page is a somewhat fantastic picture of a man 1lying on his back
with a sinéle 1imb carrying a huge foot raised at right angles
to his body and acting the part of a sunshads,

Taruffi considers that Lycosthenes, for some occult
reason,did not wish to refer to the cases published by Rochens
and Fine®lius and says that ne simply borrowed a tale from Livy
about an amelic fosaitus, 2nd that he was ignorant of the true
neture of symelie monsters, and in order to f£it his figure to
the story he drew it without arms and gave it & penis and a
serotum, But on psge 623 of the University library copy the
following passags occurs; "Anno Domini 1552 Vidensbachi quod
distat miliare unu a Schlosingii, monstrum natum est ex muliere
imagine infantus absque pedibus, quorum loco habiut cuspidsm
damissam g foemoribus etia cuspides prominentes habiu;. Cuius
meminit lobus Finecelius de miraculis post senatum Evangelium”.
Not only is the case noted end attributed to Pincelius but on
the samg page isg a figure of a symelus with arms and legs and
whet looks more like a vulva than a penis and serotum, Taruffi
has perhaps consulted an imperfsct copy of the chroniconythus
accounting maybe for his somewhat hersh Judgment of the chron-

icler,

Aldrovandi described & case hs had gseen in 1556 of a

foetus
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foetus which was of 2 pyramidal shaepe below the umbilicus, the
apex resembling a folded tail and having no tracs of sxternal
genitals, This case was firstpublished. in 1642 in the work of
Ammbrosinus, The surgeon Scultetus in 1656 reported a case of a
still-born foetus having the legs fused, with no extsernal gsn-
itals or anus but otherwise well formad.

In the book of Licetus publisha2d in 16868,0n page 58
the following sentance occurs, "In villa Nepritz non procul ab
oppido Wurtenzensi, 2d Moldem sito, natus est infans sine ped-
ibus. Poki etiam Fincelii itestimonio®, On psge 57 is a figure
of a gymelic foetus without feet, wanting arms but with a penis
and a serotum, This figure is repeated on pages 63, 70 and 142,
On page 58 a symelien similer to that of Aldrovendi is figured
with two small triangular folds projecting on sach side in the
lumbar region and with a small opening which might represent a
vagina,

Near the end of the seventeenth century Hartmann gave
the first deseription of & digsection of a symelus and Du
Cauroi in a letter in the Journal des Sgavaens related how he
had been informed by a midwife of very high chsracter whose
statements could be trusted, about the birth of a child with

no sexual organs and having a single leg projecting from the

middle
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middle of the hypogastrium., During the eighteenth century
nearly a dozen cases were put on record. The majority of thesej
such as those of De Superville and Baster,were very imperfectly
described; in fact they may ve described as only very impsr-—

(s found ow
fectly noticsd. A noteworthy exception to this imperfectionA§¥E
the writings of the St.Petersburg professor, A,Kaaw Bosrhaave,
whose description of two casss extends to over a hundred pages
with twenty four plates illustrating very fully the dissectional
appearances,

The contributions of the nineteenth cantury have been

vary numerous, and the names of Cruveilhier, St.Hilaire, Otto,

¥rolik, Taruffi, andBallantyne may be singled out as meriting

- gpecial mention. The bibliography appenced at the end of this

Frequenecy.

baper may be consulted for fuller details,

I have spianded kssw what may be regaerded as a repre-—
gsentative 1iat of ceses taken from Italian, French, German end
Britiéh sources,from the very early notices of Superville and

Baster down to the most recent ones of Bennington and Moorhasad,

With regard to the frequency with which symeliens occur

it has aslready been noted that they are to be regarded as com-—

) paratively rare, Ballantyne pute their percentage frequency

to other terata in teratological collections as being about

three
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three per ¢cent, What their frequency is compared with norxmal

births,or in elinical practice;with monstrous births,is un-

known, The largest teratological collectiona, naitely those of

the Royal College of Surgeons London,and the museum of Breslau,

have only six examples apiece.

é§§_, With regard to sex, Meckel stated that symelliens were
“ most freguently female, St,Hilaire was in doubt as to which
gex predominated, and 1ater;F3rster affirmed, without giving
any definite grounds for his belief, that up till the year
1865 neither séx was in the m&jority. Taruffi is of tﬁe éame
opinion, I have made an snalysis of sixty cases (Table IV.)

which I have divided into four groups, male, females, undeter~

mined or not notifiedyand doubtful, Ofvthe 8ixty cases twenty
six were males, seventeen were famales, seven were of doubtful
sex and in ten the sex was undetermined. This gives 43,3% of

i males, 28,3% of females, 11,6% of doubtful sex and 16.6% not
notified, a considerable preponderance of the maele gex., In all

probability however the number of cases investigated is too

- smell to pernit of any definite statement in the matter,

lications. Symeliens occur with other deformities which =ra to be
regardsd as accidental complications not essential to the

Symelic condition., Rarely thsre is &an incresase in the number

of
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of vertebrae and ribs; absence of the thumbs, duplication of
the thumb, absence of the radius, spina biPida, defects of the
diephragm, defects of the abdominal parietes and exomphelos,
hers 1ip andé cleft palate have all been described, but none of
these can be regarded as anﬁntegral part of symeliels.

Cruveilhisr considsred that hydrocsyphslus was a com-—
mon complication of symeliensand that it was an essential feature
of the condition. I heve been able to collect only five in-
stences of this complication (Table V.) and I shall return to
ite considerétion in discussing the etiology of symeligii.ln
ona case hydramnios was present,

The majority of symeliemshave been born prematurely,
some have been born dead at or nesar full tine, whilst a faw
have been born alive, to die soon after birth, living at the
utmost for twenty four hours, Hartmann's cease lived for this
veriod, made feeble cries and movements and swallowed fluids,
The mortality of symeliers may depend on the dsfective conditicn
of the urinary orgens; the kidneys are absent in iths majority
of cases,so that the toxins which normelly sre excreted into
the bladder are pemitted to circulete in the blood, and thus

bring about death from toxaemia., This factor, of course, would

only come into play in the later periods of pregnancy when ths
kidneys begin to function, the placenta hitherto serving as the

organ




48

+

organ of excretion as well as of nutrition, But I have not
been able to correlate the prsesencs or the absence of kidneys
with vianiliiy or non—viability. In my own case the child was
born alivas and lived for a shoft time, yét no trac:s of kidnays
was found. The cause of the mortality is tharefore uncartain,
The condition of the alimentsry tube, the absence of anus, the
defects in the genito-urinary system render post-natal 1life an
impossibility. In the ante-natal period there is not much of
importance to record, The majority of the pregnencies ware
quite uneventful; foetal movements wers ofien felt up till or
shortly before birtg,and in & few instances is there @ history
of a materngl impressicn sme® 28 in Dunn's case,whare the mon-
strous hirth is attributed to the mother's constantly hearigg
one of her children talk about a man without legs who had been
seen in the street drawing himself avoui by a mechenicsl con-
trivance, The labours were usually normal except where some
complication, e.g. hydrocephalus, caussd difficulty, or where

the fused 1limbs presented,and cauged difficulty in diagnosis.

GENERAL DESCRIPTION

Symeliéns occur as a rule in simple foetuses and though
it is not proposed to discuss double terata in this paper’still

before
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before procasaeding to a2 genersl description of simple symeli@ng.
it will be of interest to briefly notice such examplss &as héve
“been described, Sénti-Sitena has described a monster which had
two heads, a single trunk aiminishing in size,and the inferior
extremities fused, This probably unique specimen is not fully

enough dascribad to enabls any very definite conception to bs

formad of the parts entering into the fused limbs; whathar it
congisted only of the fused lower linbs of ons foetus, the two

of the othsr foetus being wholly supgressed, or whather parts

of more than two linbs eniered into the composite limbs it is
impossible to stats, Taruffi (vol.VI. p.537 ob.2) has dsscribed
a sirenomelus which had two distinet and symmetrical infarior

mandibles, this representing an extrame degree of fusion of two

foetuses from below upwards, Symeliehs in double as§ymmetrical
monsters have slso baeen deseribsd, notably by Behn,ané Boerhaave

also noted its occurrence in fowls, The observations of

Boerhasve dsrive additional interest from the comparatively

rare occurrence of symelieng in &nimals,

:

| Simple Fostuses,

Externsl characters. An outstanding feature of the externsl anstomy

of all genera of symelitns is the absence of external genitals

and anus, 1 have only been apblae to collect five cases in which

4 Take \&jﬂ
P43 external
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external genitals were present, Teacher and Coats described

a rudimentary penis in their specimen, Juillard described a
vulvar aperture without nymphae opening into & blind vagina,
Vrolik found one testicle in e scrotal fold, Cruveilhier de-
scribed what he thought to bs the vestige of a clitoris,and
Behn described 2 case with a normsl penis, urethra, two scrotal
folds but no testicles, Mclaren's case is doubtful as the
wwell formed penis" was attached dorsally one anc¢ a hs=lf inches
below the coccyx)and no dissection was made to discover its
deeper connections, so I &1 inclined to regard it as being more
vprobably of the nature of one of those caudal appsndages to
which I shell refer later, In this case Mclaren noted in the
median line anteriorly,two inches below the umbilicus,z small
papule which may well have been a rudimentary penis, In sev-
eral instences a slight depressicn or scar, the genital scar,
has been noted in the situation where the external genitalia
ought to be,

The enus is, in the great majoyity of cases, totally
absent, Sometimes a scar, anal scar, or a slight dimpling or
depression indicates the site of the anus, and a fibrous con-
tinuetion from the blind end of the large intestine may be
traced to this situation., Sometimes there is a small anus

Yresent
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present leading into a short blind anal canal lined with a
mucosa as in a case of Cruveilhier's, or fhere may be an actual
communicetion with the large intestine 28 in the cases of
Teacher and Coats, and Abramoff and Riezganoff, Juillard and
Sachese havae s8lso recorded the presence of an anusz, in the
latter's case a probe could be passed in for a distance of two
inches, and the canal seemed to 1lead into the rectum, I have
tabulated these cases in Table II, P /43
An external opening similating an snus o¢curs some-—

, times in connsclion with ths caudal sppendsges which are present

in some symeliegs.Windle who exsminad the caudal appzsndage in

Benningtont's case says thet the occurrsence of such tails is

rare, he heving veen able to find reference in the literature

to only ons other case, and Taruffi is also of the same opinion,

as he.has only beean able to find three instances, Geghard

considers that they are not uncommon end 1 have been able to

find fifteen 1nstances,so that I am inelined to share Gebherd's

opinion as to their reﬁgtive frequenéy. The fifteen cases are
Sl

tabulated in Table II14 These tails vary considerably in

their appsarance, In some cases, as in my own, they simply

consist of a round putton-like elevation of the epidermis, cov-—

sring a mass of fat, or elevated upon the turned back extremity

of
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of the sacrum or coccyx, @ccasionslly they are of some length,
as in Superville's case, which he dascribed as pig-like, and
as in Bennington's,which was 2,5 c.nm.long. In other cases the
tail is dascribed as penis-like with a smsll central canal, as
in McLaren's case,‘and in ons of Cruveilhisr's, The tail is
described as soft, spongy, and vascular in soms casses, or it
may be bifurcated or lobulatsd, In RBennington's case Which
was examined microsc0pically by Windle, musculsr fibres were
found, continued avidently from the glutsus maxirnus nmuscle, as
alse o eentral artery of some size, the termination of the middle
sacral, and 8 longitudinally running tube which was considered
to ve & vein, Windle congidered this eprendage to be an ex-—-
ample of a true caudal appendage or skin tail. andthaet the mus-
cular fibres rsprasanted the curvator caudis or curvator
coceygis muscele of lowser animals, Abramoff and Riezanoff de-
scribe the appendage in their specimen as resembling the tail
of a young pig; it was 6 ¢c.m. long, and had in the middle of
its back a small opening leading into a narrow channel which
extended the whole lengihh of the sppendage and communicated with
the blind end of the rectum, Muscle fibres were continued into
thin appendage from the somewhat anomalous latissimus dorsi
muscle, Microscopically the central canal was found to be

lined
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lined with a mucous membrang,and muscle fibres, nerves and
blood vessels wers preasent., In my own case the caudal appendage
secmed to be partly dus to the backward projection of the

coecyx over which it 1ay,and to0 a mass of fibro~fatiy tissue
containing bloodvessels and nerves, but no csntral ceanal or
external opening was present, The four genera of symellia ars
sharply marked off from sach othsr as far as their'external
app2arance goes, but it is otherwise with their intsrnal struc-
ture, It will be most convenient to describe first the external
appearancs comrnonly found in the different genera and thén to
give a general description of the internal ansatomy of thes whole
family,indicating}where necessary,the charactars peculiar to

each genus,

Symeles. In this genus there are usually no deviations from
the normal as far as the fold of the groin, Below the fold
of the groin there is one conicel inferior limb usually giving
external indications of its composite nature. The 1limb is
ususlly curved gently with the convexity directed backwards,
or the whole 1limb may project forwards or backwards or later-
ally at an angle with the trunk$ the antsrior flexure may bes
S0 axXtreme tha£ the 1linb lies against the anterior abdominal

wall, There ars three distinct segmsnts in the conjoint limb.
The
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The crural portion of the 1imﬁ is rounded posteriorly and
flattened anteriorly, mometimes a slight hollowing or concavity
being present in front. This portion of the limb is broadsr
than a normal thigh, but its length corresponds to the normal
length of thigh, At ithe knee it is evident that some external
rotation of the limb has taken place, as the patellae, instesd of
being placed anteriorly,are gituated externally or even diresct-
ed somewhat backwardg, Plexion can taks place at the kn=e
Joint, but in this movement the lag is flexed anteriorly on to
the thigh instesad of posteriorly as normally. The leg portion
of the limb is of the usual length, but broader than normal;
flattened in front and rounded behind,there is nothing in this
segment to indicate its dual nature,

Ths fused fset are the most remarksble of the external
characteristics of this genus., There are in all cssas two feet
or parts 6f feet, The number of .toes varies from ten to six;
in a few instances supernumsrary toes, e.g. eleven, have besen
degseribed. The feet ars fused along their outer borders and
rotated in such a manner that the plantar aspect looks forward,
the forsal aspect looks backwards, the big toes are most ex-
ternal, and the little toes most internal. The fused feet may
Simply continue the line of dirsction of the limb, or make an

angle
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angle, genefally an obtuse one with it* very occasionally are
they at right angles to it, as normally. The degree of fusion
variesAconsiderably; very rarely are the feet fused only at

the posterior.part of their outer borders, thes rest of the foot
being quite free; more frequantly ars thsey united for the whole
length of their outer border, the lituvle toes being fused into
one median toe, whers only nine toes are present, or where
there are less than nine toes there are varying degrees of
fusion and disappearance of the outer toes, My own case is a
very typical one of a symelus snd I have figurasd the external
appearance of imesm similar ones taken from the literature.

Figs, XVil + "KT;'&

Uromel ¢§. This geﬁus is cheracterised by having apparently only
one foot; the sighs of cduplicity of the compound lower 1linmb
are less marked than in the first genus, but there are always

lree distinet segments, This genus is usually nbrmal in ap-

bearance above the fold of the groin)though in gsome cases nar-
rowing of the abdomen takes place below the umbilicus. The
thigh and leg segments are narrower than they are in symele€: .-
and they may be somewhat shorter than normel, The foot may: be
larger then normal and may carry ag many as five toes; in the
m&jority of cases the foot is much smaller than normal and

bears



5t

’bears few toes, one, two or three; in some cases the foot is
very much reduced and may bve represented by a single toe at-
tached directly to the leg . (This genus deviates much more
from the normei than the symele8 and the rotation , fusion,
ané suppression are much more profound). The fooi always pre-
gsents a rotation similar to that seen in symslRs8, that is, the
plantar aspect is directed forwards 2nd the dorsal aspect back-
werds, St.Hilaire's term uromelus is not quite appropriate for
those forms which only display & single toe, cutaneous spren-—
dage, or irregular swelling insitead of a foot, but I am of

- opinion that all cases which show zny indication of a foot or’,_i
’}\, 2

toe are bettsr clessified under this heading rather thanﬁone '
should attempt to meke spacies of them, Spacies-making in
Teratology could only l=ad to confusion as no two speéimens are
ever exactly alike and the number of gpecies would coincide
with the number of specimens. Figures of this genus taken

from the literature are given in Figs., XX© % XX A

Sirenomel 28, It is to this genus that the term sirenomelus or

sireniform foetus propsrly belongs, it having an obvious like-

ness to the Pabled sirens of ancient mythology, and to it the

line from Horace quoted by Cruveilhier and St,Hilaire applies;
"Deginit in piscem mulier formosa supérne".

This
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This genus departs still more from the normal than the two
foregoing. The abdomen begins to narrow bslow the umbilicus
and the succeeding pert of the body appsears like a tail, The
division into three segmants is indistinet, there is no foot
present, the conjoint limb ending either in & somswhet sharp
point or in a rounded end not unlike a8 surgical stump. Fi157fftﬁd
For the fourth genus of symeliensTaruffi has proposad
the name of epi-sympus—dipus., I have only been able to collect
four instances of this gsnus and the descriptions are so meegre
that it is impossiblzs to generalise about them, In Ballantyne's
case,details of which I have been unegble to obtain, the limbs
Wefe rotated out as in the symeliemsbut they were united a2long
their inner borders by a membrasne, Maier describad a monster
which had the lower limbs fused only as far as the Xnee, the
legs and feet being quite free, and Naudin described a foetus
which terminated inferiorly in a tumour ¥rom which the very
imperfectly developsd lower limbs projectsed. Whether this case
was really one of symel®8 is irpossible to determine, The
case of Labougle and Regnier ought perhaps to be included in
this genus, It will be seen from the foregoing that this
genus deviatss lsast from the normal, the symelgs come next,
then the uromel$#8, whilst the sirenomeles are the most abnormal

of
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of the whole class, Curiously enough the relative frequency
of these four classes is in exactly the opposite order,; sireno-
melég are by far the most frequently oecurring, the epi-sympus-
dipus the least frequent, symelés are comperatively rare, whilst
uromelés occupy an intermediate position betwsan the sireno-

malés and symelés.
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INTERNAL ANATOMY

Changes in the c=rvical wertebrae are of compsrative-—
ly rare occurrence, In some few cages fusion, eiither partial,
as in my own case, or complete, has been described, A similar
statement applieé‘equally well to the thoracic vertebrae, but
increase in the number of vertebrae has been described (Smith).
In the lumbar region chenges ars more frequent, The number of
the lumbear vertebrae is sometimes diminished, sometines in-
crsased, When the sacrum is absent, as it frequently is, then
the last lumbar vertebra articulates with ths »alvis and such
an articulationjwhich is simply qomposed of fibrous tissue,
allows of great mobiliiy at this ilio-lumbar Joint., The above
statements 2s to the variations in the eervieal,thoracie,and
lumbar portions of the column a2pply equally wsll to all classes
of sgrﬁasmeliens. The most important modifications are found
in the sscrum and coccyx. In no instance are those bones com-
blete, 1In seversl cases the sacrum was found complete énd nor-
mal in avery respect, but in the majority of instancses the num-
ber of the sacral vertebras is diminished, rarely is it in-
creasged, and in some cases the gacral vertebras are only

partially
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partially deficisnt and fused with one another., The sacrum
is usually projected backwards a2t a considsrable angle to the
vertebral column, 8o that its anterior surface may look almost
direcily backwards; instead of being directed bhackwards it may
deviate laterally but in no case is it ever dirscied forwards,
The coccyx is nevar complete. In some casss the
coceyx is represented by a small triangular undiffsrentiated
mass of certilage; it may.have one or two vertebras complete,
or it may fail altogether, 1In some instances the sacrum and
coccyx are repressnted by undifferentiated cartilage, or the
upper part of this cartilage may be differentiated into one or
more vertebras., The coccyx,or the rseprasentative of it is
turned backwards, sometimes tc such an extent as almost to
touch the  lumbar spines,and;%requéntly forms the base of the
caudal appendage not uncommon in this monstrosity. Thus it
will be saen that allytypeg of sacrum and coccyx may be found,
from nearly g;;;Q;;; to complete absence, Symeles have usually'
2 esmwwisshewer nearly complete sacrum and coecyx, sirenomeles
often have this part of the vertebral column completely awant-
ing, whilst in the uromeles the intermediate forms are found.
The column as a whole may shew anomalous curves, scoliosig in

the thoracic region with compensatory curving in the lumbar haw—

ing been noted in several instances.
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The changes in the pelvis are so constant and pro-
found that ,many anatomists have'regarded them as the primary
changes in this form of ,monster. In addition to the changes
in the sacrum and coccyx described above, all the other bones
of the pelvis undasrgo morea or less marked changes, The chang-
es will be best understood if one imagines an external forcs
acting on the pelvis from before backwards and 2l1so laterally

on each side,

The ilia ars usuzlly flattened out sc that their
superficial aspscts look backwards, their abdominsal surfaces
forwards,and the snterior superior spines are directed outwards
andé downwards. The ilia may be othsrwiss not much altered in
shape,but very often in addition the concave abdominal surface
has become convex anc the convex superficial surface‘corres—
vrondingly concave, When the sacrunm is'absent then the ilia
aprroach each other closely and articulate by ligaments with
the last lumbar vertebra. The ilia may become fused with each
other posteriorly and this fusion may be so extreme as to form
one iliac plate or shield carrying a cotyloid cavity for the
head of the femur., In a few cases the ilium has Been found

wanting on one sids.
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Ischia. The ischial tuberositieé always approach and fuse
with one another in the middle line, The ischial rami are
generally united with one énother, as also ars tha descending
pubi@ rami, so that the conjoined ischio-pubie rami form a
keel extending from the pubis anteriorly back to the ischial
tuberositieé posteriorly and completely obliterating the exit
of the true pelvis., In this fusion the ischia coalesce from

the ischial spine downwards, so that in the complste skaleton

the small sacro-sciatic foramina are non existent, When the

T

ilia are present the large sacro-sciatic foramina exist as one
large oval foramen partially subdivided into two by the pro-
jecting lower end of the vertebral column., (Vid. Figu%V*V ).
Two acetabular cavities may be present, but owing to the fusion
of the ischial bones they approach ohe znother and generally
look considerably backwards, Two complete acetabuiar cavities
are found in the symeles and sometimes in the uromeles, In the
latter the cavities may have partially coalesced, there may

be one cavity with a slight median ridge to indicate its double
character, oqthere may be one single simple depression for the
head of the single femur; the ;é%%ﬂr condition is constant for
the sirenomeles., Acetabula have been described on the sidesof
the sacrum (Rossi) or on the sides of the pubis (Hofer). When

the cavity of the true pelvis is occupied by an ossseous mass,

as

i
4
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ag 1t is sometimés in the casss where the pubes and ischia are
fused into one bone,then the acetabulum may be placed on the
under surfacs of this hbone midway between the pubis and the

sacrum,
s/

Pubis, The pubie bones may.be so fused with one another as
to form a ridge of bone projecting forwards anteriorly in the
middle line,rzie fusion between the pubic bones and the ischial

bones may be of such &a degree as to partially or completsly
obliterate the obturator foramen, but even whan the foramen is
completely obliterated the obturator canal, conducting the ob-
turator vessels and nerves, remains, In some instances the
bones have becomb 1ateraliy pressed together at a point some
distance behind the symphysié pubis, so that the outline of the
pelvis regarded from above is a figure of eight. No actual
symphysis pubis is present, but the.pubic bones may become
widely Separated and united by fibrous tissue, The difference
in the pelves of the genera of symeliens is simply one of de-
gree, In the symeles the least amount of fusion and suppression

has taken place; in the sirenomeles the fusion and suppression

may be extreme; the pelvis in the latter may be represented by
an iliac shield with a mass of bone in front repreossanting the

pubes
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pubes and ischia, whilst the pelvis of the uromeles 1s inter-
mediate between those two, An idea of the varying forms of

e .
pelvis is given in Figs, W Vs wut —xx Vil

Two distinct and almost normally develdped femora may
be present, as is the case in symeles, But even in ihe most
perfaect specimens variations from the normal are seen; the
necks are short or absent, the heads va2ing set directly on the
shafts of the bone,and in all cases a certain amount of rota-
tion outwards is evident. The amount of rotation may be slight
or it may be consideravle, the small irochanters may be direct-
aed forwards;%%e great trochanter considerebly backward; the
shaft shows a similar rotation,whilst the internal condyle is
rotated forwards and the externsl condyle backwards, fhe amount

of rotation may vary from 909 in which the patellae are situsted

o} .
externally,to 180, in which they are situated posteriorly.

Occasionally the amount of rotation of the two femora is unqqual,

one femﬁﬁt having rotated through a much greater angle than

the otherjut inthe great majority of instances wesews: the
amount of rotation is equal, o as to preserve the symmetry of
the composite limb, All\degrees qf fusion of the two femora
may be found., The bones may be found distinet throughout their
whole extent :é%::; &t their inferior extremities which are

fused
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fused,or they may be fused at the uppsr extremities of the
shafts but with distinet heads, whilst the remaindersof the

two bonestg; perfectly distinet frqm each other, or the amount
of fusion may be more extreme,resulting in one composite bone
with two inferior extremities, One composite bone may be
present,the shaft of which is much thicker than normal, and

such a bone may havefats uprer extremity -two distincet heads
articulabing separately with the pelvig, and three trochanters,
one rapresenting fusion usually of the two large trochanters,
the two smaller trochanters being distinct; the fused trochant-
ers may shew their dusl nsture in two eminences projecting
above the level of the common mass, Similarly at the inferior
extremity there may be only two condyles present, resulting from
the complete suppression of the two external ones, or a third
eminence may be present posteriorly resulting from their fusion
(Vid, Figs i)

In the symeles two distinct femora may be foundsar
they may be fused to a greater or lesser extent at their upper
parts whilst their.,lower extremities are always distinet and
articulate with two tibiae (Vid, Pigs.-avi), 1In the uromeles
the fusion of the femora is much more marked; there may be only

one bone but plainly shewing evidence of its composite naturej

and at the lowsr extremity it usuelly artigulates with a

composgite
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compogite tibia or with the separate upper extremities of the
perts of two tibiae (Vid. Figs XWII ),

In the sirenomeles one bone represents the two fused
femors, giving ususlly, in the expandsd nsture of its lower ex-

tremity, evidence of its dual naturs (Vid, Figs,fmimosn)

When two patellae are present they are directed to
the exterior, to the posterior aspect of the limbs, or to some
position between those two., The patellas may approach each
other in the middle line posteriorly and fuse; the fusion may
be so great that the bone shews no evidance of duplieity, or
it ﬁay be s0 slight as simply to consist of union by their ex-
ternal borders, All degrees of fusion between those two may be
found, In symeles two patellae sre found, their relative posi-
tiongsin the 1limb depending on the amount of rotation each half
of the latter has undsrgone, There may be two patellae, se: ar-
ate or fused, in the uromeles, one composite bpore iay be found
in the sirenomeles;but even in the latier two separate bones

have been described. Occasionally the patellas are absent.

The tibiae present a much greater degree of rotation

than the femora. The bones or their representative are rotated

"~ through
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through an angle of 180o g0 that the anterior surfaces are
directed posteriorly and the posterior surfaces anteriorly.
Hence it is that the flexion at the knee is anterior. There
may be two distinet tiviae or they may be fused towards their
lower extremities, these conditions obtain in the symeles and
also in the uromelss, The fusion may become more extreﬁe,giv—
ing rise to an imperfect tibia ending in a point inferiorly,

as in thea sirenomeles. The tibistmay be very rudimentsry,be-

_ing represented by a very small mess of bone. (Figﬁﬁﬁﬁﬁf).

The psreneal bones when prssgent are always placad in
the middle line betwsen the tibiae. Occasionally thare are
two complste bones, more frequently there is one composite bone,
stouter than the normal fibula., This condition of the fibula
is confined to the class symeles, In the uromeles and sireno-
meles the bone is wanting altogether, The fibula when present
articulates with the os caleis as well as the astragalus in the

foot,

The variations ih the tarsel bones are very grsat, In
some symeles all the tarsa; bones are pressent and the only
fusion is a partial one between the os calcis bones on what
ought normally to be their outer sides, It has been noted

above
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above, in the general description of the external appesarances
of symeliens,that the feet when present are united along thair
outer borders, the heels are internel and entsrior, the soles
diracted forwards,.the dorsal surface backwards, the little
toes are internal and the large toes external., Henes it ar-
rives that the os caleis bones lying in the inedian line are
fused along their outer surfaces, All the other bones may be
complete and separate, the only difference being thet of pogsi-
tion, the cubeid being placed internally and the cuneiform ex-—
ternally, Various degrees of fusion take place, the varieties

being so great ag scesrcely to permit of a general description,

. hearly every single specimen differing from every other one in

this region., The tarsus may be represented vy a cartilaginous

mess, or it may be absent altogether.

Metatarsus and Phalanges, The full number of metatarsals is rarely pres-

ent; usually more or less fusion of the bones takes placs in
the midéle line, the fifth metatarseals being most internal and
oftenest fused., Occasionally twd tossg are present in the mid-
dle line resulting from one overléppihg or being placed on the
top of the other.. The number of phalanges present depends on
the number of toes; sometimes more than three phalanges are

~

present
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present in one toe., Very occasionally, when the tarsus is ab-
sentlthe phalanges may articulate directly with the tibia. 1In
the symeles and uromelss the tarsus, metatarsus,and phalanges
are present to a varying extent, in the former very complete,
in the latter véry incomplete; in the sirenomeles these bongy

varts of the leg are entirely awanting.

With regard to the remainder of the'skeleton, absencs
of soms of the bones of the uprer limb, e.g. radius, and the
bones of the timmb, has been noted, but thasa dafects do not
seem to be important ones in symeliens, but rather are to be
regarded simply as accidental complications, Meckel, as will
be shewn lsater, laid great stress on thsse minor defects,

Incrsese in the number of ribs,even as many as gix-
teen, (0tto) or diminution as low as six, (ibid) and also fusion
of adjacent ribs, may occur, Fi&x‘mn of the sternum with ectopia

cordis has been deseribed,

F4scldar System. It is only in the comparatively recently published

cases of symeliens that one finds details with regard to the

muscular system and these are too few to sliow of anything but
the broadest generalizations being made, As a general rule in
all classes of symeliens the gluteal ruscles are present; they

may vary somewhat in origin and insertion, sometimes in the
case



case of the gluteus medius 2nd minirus, receiving fibres from
within the pelvis, and sometimes one or other muscle is repre-
sented by fat or fibrous tissue or may even be absent alio-

gether., The muscles which have an intrapelvic origin, e.g. the

pyriformsand obturator internus,sre defective or absent &lto-

gether, I have not heen sble to find any reference anywhere
Mo
to the levator ani &nd coccygeks muscles; their absence may

therefore be considsred the rule, The obturator externus is

very generally present and normally dispossd, The gemelli
ruscles are variable, They may be,especially in the céese of
the superior gemellus, completely absent, or they may be fused
with those of the opposite side into a transversely running

strip. The wuadratus femoris is frequently fused with its

neighbour of the opposite side into & transverse muscle or it

may fail completely. In the thigh the halstring muscles &re

generally absent or deficient; when the biceuvs is present the
long head is generally awanting. Fusion of the hamstrings may
take place as in the semitendinosus muscles of my specimen, I
have not bheen sble to find & single instance in which the ham-

string muscles were complete, The adductor muscles with the

bectineus and iliopsoas are generally completely and normally
developed in symeles, Varying amounts of fusion and suppres-
sion of these muscles tske place, so that in the sirenomeles

an
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Lngextion

an indefinite muscular mass only-may be preseht. The erigin
of the sartorius, when that muscle is present, owing to the
rgtation of the limb,is covared by that of the gracilis; the
other muscles on the front of the thigh, when present, are
directed outwerds owing to the rotation of the limb also, The
samé remark applies to the wastus externus which is directed
someWhat beckwards on accounfkof the same reasorn, This rota-—
tion outwerds in the case of the uromel€s and sirenomsles may
be so grsat that the two vasti-externi muscles may be fused
together in the middle 1ihe posteriorly.

| In the sirenoimeles the muscles of the leg and foot
are completely absent or represented at most by a few fibres.
In the symeles the muscles may be practically normal so far as
origin ahd insertion are concerned, but owing to the rotetion
which the 1limb has undergone,the muscles which normally are
on the anterior surface of the leg, have become posteriop’and
those which normally are posterioxvare anterior, and the
muscles arising from the fibula are most internal, whilst the
tibial muscles are external, This alteration of the normal
relationship is well illustrated in my own case, In the great
majofit& of cases the calf muscles, the gastrocnemius and
gcleus, are absent or represented ohly by rudimentg,and the

popliteus
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popliteus in all cases is a composite or rudimentary muscle,
In the foot all the muscles may be present excepti those of the
1i£tle toe which are absent, or represented at most by a few
fibres. In the uromeles the same altered position of the
muscles is found, but here the fusion and suppressions are s0
great thet alnost every specimen.aescribed differs from all

others., Very often there is one fused muscle on the sck and onz

ow the front of the leg from which tendons representing different
muscles may be traced to the foot or toes,
"’Nerve Plexuses, Details of the various nerve plexuses are not abun-—

dant. This is partly due to the fact that the plexus which
undergoes the greatest change may be very rudimentary indeed5
and. difficult of dissectionpand partly to the fact that anat-
omists have hitherto concentrated most of their attention on
the skeletal and wisceral changes, and have paid scant attiention
to muscles and nerves. Theilumbar plexus shews trifling
changes; the obturator nerve may vary somewnat in its origin,
arising somewhat higher from the cord on one or both sides.
Owing to the constant and profound changes in the sacral and
coceygeal vertebrae marked ghanges aré found in the sacral
plexus., The arrsngement of the plexus corresponds to the
modifications in the sacrum, The number of nerves entering

into
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into theuyiexus_may differ on the two sides, and in &all the

W which
cases™I have been able to find refersnce to this plexus, the
lower portion of the plexus and the coccygeal nerves were absent,
a correlation with the absence of the external genitalia, anus,
and lower =nd of the alimentary canal. Generally all the
nerves entering into the plexus unite into one large sciatic
nerve)from which the other branches, e.g. gluteal, obturator
and. quadratus femoris branches,arise, The sciatic nerves on
emerging from the pelvis unite with one another and run down
the composite 1limb to end in various ways, by dividing into
two, three or four brardches, Sometimes the sciatic nerves are
absent and the gluteal nerves only present,or they may be re-
bresented by thin strands coming off a single stem in the pel-
vis, or th¢ plexus may be reducad to a flattened fibrous mass
from which no branches meke their way tolthe exterior of the
pelvis,or.lastly)the rlexus may be completely awanting, as in

those cases in whieh the sacrum is absent.

EE&@Jatory System. Like the viscera the circulatory system is genarally

normal abvove the diaphragm; very few unimportant modifications
having been deseribed., In the apdomen absence of the renal,
inferior mesenteric, and lumbar arteries hsse been very

frequently
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fraquently observed, Renal arteries heve been notsed in some
cases in which kidneys‘have been present, The middle sacral
artery hss been traced in a few cases into the caudal appen-
dage when the latter was present. The chief interest lies in
the umbilical arteries., Bocrhaave and Bshn were the first to
draw attention to the fact thet in symeliens only one srtery
was present in the cord and that it arises in an anomslous
‘ﬁanner. Meckel stated that the presence of only one umbilieal
artery was a constaent fact in the anatomy of symeliens, anc

as far as I have Dbeen able to discover from the literature,
this may be regarded &s being practiczlly the case, Absence
of one umbilical artery is not confined solely to symeliens, it
may be found in ncimal foetuses_and in other teratological
conditions, notably in?ases of absence of the ilium (Taruffi),
but it is 2 constant feature of symeliens, Not only is there
only one artery present, but in the grezat bulk of cases it
arises from the aorta in an anomalous manner, Very rarsly does
it arise from the external iliac arteries, and in general it
arises from the aorta itself; it may arise from the bifurcation
of the sortes or from any point between this and the origin of
the superior mesenteric artery. Sometimes the umbilicsl ar-
tery,arising from the aortic bifurcaetion, has such calibre as

to
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to seem more like the continuation of the sorta than its

branch, and when it arises above the bifurcation its calibre

is often much greater than thét of the aorta below'its origin,
Rarely do two artsries arise, &8s in ny own casn;from the ex-
ternsl iliacg and course round the brim of the pelvis to the an-
terior avdominal wall to fuge there into a8 single vessel, Some-
times the artery runs in a fold of peritoneum to the umbilicus,
being in such cases often accompanied by the terminal portion

of the intestine,

The brenches of the internsl iliac may be fairly
well developed with the exception of the pudic branches which
gre generally absent, as is also the corresponding nerve. The
interaal iliac branches are usually only found wsll developed

in the symeles but in the uromelesjand even in some sirenomeles,

y
the obturator artery mey be well developed and run through:.the
obturator canal with its corresponding vein and nerve,to end
in the muscles of the conjoint limb. The internal iliac
branches may be vestigial and the artery itself may be absent,
in the femoral trunks one finds all variations from practically
normal arteries in the symeles, pursuing a norial course and
giving off normally disposed brancheslto mere vestigss, in the
sirenomeles, ending a short distancs below the fold of the

groin



Viscera,

groin in the muscular mass of the limb. The femoral trunks
may fuse with each other to fﬁrm e single median trunk funning
down to terminate in or near the end of the fused limb,or they
mey unite with each other to form an arch from which numerous

small branches run to termainate in the muscles of the limb.

As a general rule all the viscera above_the Giaphragm
are normal; such abnormalities as do occur ezre infrequent and
unimportant and are to be regarded as accidental complications.
Ectopia cordis end supernumerary lobes of the lung have Been
observed, abnormalities which are found in widsly vearying con-
ditions and have no connection, other than accidental, with
symeliens, The diapiiragm has been seen once to be completely
absent (Pasanisi) and in several other instances it has been
found partially deficient,giving rige to diaphrégmetic hernisa,
The liver has, on one oécasionrbeen found completely absent,
as were also the pancreas and splsen (Switzery but in the-
majority of cases no veariations of importance have been noted.
Absence of the gsll bladder, or its place taken by a dilatation
qf the hepatic duct, or ths liver subdivided into supsrnumerary
lobes,have been reported., Stomach, pancreas and spleen are
generally normslly developed and situsated. It is in the in-
testine, however, and in the intra-pelvic portioﬁ of it usually,

that the most important and constant modifications are found,
In
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In the vast majority of cases the large intestine endsyin a
blind, dilated, bulbous or conicsl extremity,often filled with
meconium, The intestine ends, according to most authors,

at the sigmoid flaxure, In my own csse, owing to the whole of
the intestine being supplied with branches from the supesrior
mesenteric artery, the inferior mesenteric being absent, I have
regarded the gut’as ending at the end of the transverse colon,
the descending colon and rectuwa being present in a very rudi-
mentary form, Sometires a tube or cord continued from the
blind ssccular extremity of the large intestine passes with the
umbilical artery to the umbilicus., Sometinmes the cord-like
continuation of the intestine ends in the fibrous tissue over
the saerum, and in some instances the narrow canal found in a
certein number of caudel apvendagses hes been traced into the
dilated extremity of the intestine., Rarely does the intestine
oven inferiorly, and then,as in Julliardﬁ% case,it does so in an

énomalous manner,

frinary Organs. The kidneys in a great many cases are completely

P ub

5122§X§. absent, I have tabulated (Table VI.) the casas in which I

have been able to find mention of them. In some cases one kid-

ney may be present, whilst the other is completely &bsents in a

few
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few cases both kidneys are present but rarely normal, in the
majority of cases,when the kidneys are present,they are cystie,
often being represented by very thin walled sacs in which renél
tissue is found with difficulty. The kidneys are mors ofiten
present in a more or less imperfect condition in the symeles
than in the uromeles and sirenomeles,; indeed it is the rule in
the latter to find the urinary organs completely absent, but
3 124

Dunn and Smith have described cases in which voth kidneys were

pregsent but cystic,

buprarensls, The suprarsenal capsules on the conirary are alnost

always present, and may be larger than normal, even in the
cases where there is complete spdesia of the kidneys, Presence
or absence of the kidneys seems t0 bear no relation to the
bresence or ausence of the suprarenals and there is on record

’ 0
8 case (0tto) where one kidney was present but the corresponding
suprarenal absent, whilst the suprarenal of the opposite side

was present.

Evan when the kidneys are present the ureters are
nearly always absent, the pelv®s of the kidneys being closed,
In those cases where they have been described, they ended blindly,
or joined with one anothér to end blindly; only in very rare

instances
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instances do they Join the bladder or its rudiment,

Eladder. The bladder, 1ike the kidneys, is gearally #wanting
in all symeliens, when it does exist, it is‘usually ve}y rudi-
mentary, sometimes being represented by a small tube about

the thickness of a quill; into this rudiment the ureters and
deferent ducts open very rarely. The urachus is also generally
absent, although its presence has been noted where no trace of
bladder could be found. The urethra naturally is also almost
always awenting, in a few caeses a very short canal running a
short distance from the rudimentary bladder has been described,
and in only one iatance (Behg) have I been able to find a re-
cord of urethra leading from a rudimentery bladder to & well

formed penis; in this case both kidneys and ureters wsre absent.

Generstiive Organs., Although in the majority of cases all trace of ex-

ternal genitalia is absent)yet on the contrary the internal
generaiive orgsns are more or less developed., In the males one
or two testicles may be found in varying situetions in the ab-
domen, generally at or near the site of the deep abdominal

ring. Vasa deferentia may be absent, when present rarely do

they open into a rudimentary bladder; more often they open intc
the rectum, In the female one or both ovaries with corrssponéing

tubes
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tubes may be found, The condition of the uterus varies; it
may be of a bi-cornate form,'or alrmost completely divided into
two parts, as in my own case, It may fail altogether or be re-
presented by small hard solid nodules, or a cord-liks struct-
ure. The above statements with regerd to the generative organs
apply equally well to all three classes of symeliens, with the
proviso that defect and absence are more common %n the sireno-
meles than in the uromeles and more common in the latter than

in the symeles,
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(2)

(3)

(4)

'(5)

(8)

(7)

(8) -

SUMMARY OF GENERAL ANATOMY OF SYMELIENS

The essentials of symelian anatomy may be summarised
as follows:—

The posterior limbs are rotated in such a manner that
the soles, when feet are present, look forward, and fusion

takes place along the outer surfaces of the 1imbs.
External genitals and anus sre absent,

Only two blood-vessels are found in the cord, one

artery and one vein.

Varying amounts of deficiency of the structures of

the fused 1limbs,

Varying amounts of fusion of the structures in the:

fused limbs,

Abnormalities in the spinal column$ defiéiencz;rarely

excess . of vertebrae,
Varying defects and fusions in the pelvis,

Defects of the viscera, chiefly absence of the uro-
poietic organs and defects in the termination of the large in-

testine,
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ETIOLOGY.

Thé teratogenesis of symeliens is one of the most
interesting and perhaps one of the most difficult of all ter-
atological problems. At the outset one is met with the diffi-
culty that embryology is not yet perfectly clear and definite
in the normal dsvelopment of limbs, and until the normal de-
velopment is properly worked out it will be difficult to satis-
factorily explain all the phenomena of symelic monstrosities,

It is*scarcely necassary to reviaew the earlier theories with
regard to this form of monster;,in common with other teratol-
ogical phenomena,; and following the teaching of Swammerdam it
was believed to be due to an original nalformation or monstros-
ity of thegerm, The theory of the original monstrosity of

the germ, an inevitable corollary to the preformation theory of
the early anatomists, received its death blow from-the embryolog:
ical studies of Wolff, This great embryologist shewsd that

the preformation theory was avbsolutely untenable, and that the
embryo grew from a simple germ utterly unlike the mature animal,
by.a complicatsed avolution, and that the process was not one of
simple enlargement of a very minute animal to the size of the

mature



mature specimen., This doetrine of epigenesis, as it was called,
rendered at once ths the=ory of the 6rigina1 monstrosity of the
germ impossible, as it was evidént that if animals were devel-
oped from simple cells or germs, if there were no pre-existing
organisation in such germs, then no original monstrosity could
exist, The anomalies of orgenisation must appear at certain
periods of development following upon modifications in the evo-
lution of certain organs or groups of organs,

The theory which focllowed that of the original mon-
strosity of the germ and which continued to be accepted by most
teratologisté until a few decades ago was that of maternal im-
_pression. In common with other teratological phsnomena this
theory was applied to account for the birth of symsliens, I
have referred ih a preceding part of this paper to the case re-
ported by Dunn (Vide p. k® ), and Geoffroy St.Hilaire, although
not giving credsence to the theory, relates that the father of
one of his cases was &a soldier who had lost one leg in battle,
but in the majority of cases of symelic births no reason in the
way of maternal irpression is assigned far the phenomenon,
To-day, maternal impression is giyqp‘a very subsidiary posi-
tion iﬁdaed in the etiology of monsters and ane must 100k else-
where for an explanation of their occurrence,

Meckel



Meckelj}he great Germsn anatomist, in despalir of
finding a satisfactory explanation of this extraordinary ab-
normality,reverted to the idea of the original monstrosity of
the germ, and in supvort of this theory he shewed that Symeliens
wers frequsntly abnormal in other respects, e.g. absence of
thumbs, or bones of arm &c., He was led thus to give importance
10 very subsidiary factis in symelian anatomy, but as shewn
above, the progress of smbryology had shewn the theory of
original monstrosity of the germ to be untenable., Meckel's
hypothesis was enunciated in 1825, but as late as 1859 Calori,
finding himself unable to explsain the defects in the lowsr end
of the spinal column, and in the viscera,reverted to Meckel's
hypothesis of thes original monstrosity of the germ,

A yvear prior to Meckel's work on symeliens,cruveilhig}
had enunciated the theory of external pressure. Looking at the
fusion of the 1limbs and their peculiar rotation, the contrac-
tion of the pelvis and the imperfsct condition of the pelvie
viscera, this eminent French anatomist came to the conclusion
that this form of monstrosity could be explained if one imag-
ined two external forces acting on the embryo, the ons forecs
causing rotation of the limbs from within ouitwards and back-
wards,and the other aéting laterally, pressing the linbs
together



together, and thus causing their fusion. But Cruveilhier did
not f£ind it an easy matter to explain what these forces might
be which would act in this manner. He imagined that intra-
uterine pressure might be increased in some manner, as forex-
ample by the occurrence of hydrocsyhelus,which he stated to
occur frequently in symeliens, A careful search through ths
literaturevhas only revealed its o%suﬁ?ence in four other cases
in addition to my own (Vide Table V:yi so that *hydrocephalus
can, by no means, be said to be of common occurrence, Cruveil-
hier also suggestad that uterine contraction might contribute
in producing symeliens though, as he points out in one of his
cases, the mother of which wore no corsets, no evidence of ex-
ternal pressure could be always adducad, Buit there is no his-
tory of uterine contractions obtainable in any of the cases,

ag there would almosi surely have been did they occur, and

even granting that they do occur it is almost certain that
uterine contraction potent enough to cause such a deformity
would almost inevitably produce abortion. Morsover the physical
condition of the embryo}surrounded as it is on &gll sides by

the fluld of the amniotic sae, 18 such as to guard it most ef-
fectually from the effects of such external pressure; even
though it did exist. Several facts, any one of which is almost

necegsarily



at
necessarily fatal to Cruveilhier's hypothesis,'once emerge,

even if one were disposed to grant any or all of the factors
suggested by him as giving rise to this pressure, It is im-
possible that any pressure strong enough and constent esnough to
cause the completie fusion of the lower linmbs 6f a foetus could
act and yet leave no trace sxternally, no mark or record of

any sort of its existence, even presupposing that this pressure
only +took plaée after the bones were sufficiently ossified, as
they are not, to resist any marking. External prsssure will
not aecount for the viscerad defects, dafscis not confined
entirely to the pelvie viscera, nor is it sasy to concesive how
axternal pressure could be so regulaced and nicely applied as
to produce structurss of such symmetry; indeed the almost per-
fect symmetry of symeliens cries out against the theoxy of ax-
ternal pressure and demands some desver, more fundamental,
reason,

Prior to the publication of Cruveilhier's descrip-
tions the great work of Isidore Geoffroy St.Hilairé“;ppeared,
in which, for the first time, the facts of teratology were
systematised scientifically and a classifiéation of monsters
made, 30 complete, that up to the present time it has not been
superseded nor even sltered except in minor details, 1In this

wWOrk
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“work St.Hilaire gave a description and a classification of
symeliens and attempted a partial explanation Qf the phenomena
they present, He pointed out that in development there aré
organs)which,originally paired and lateral,later become, in the
natural course of develoyment, united in the middle l1line, Other
paired and laterally situated organs remain throughout life
pairéd and lateral, but occasionally as a variation from the
normaﬁﬁgget and fuse with one another in the middle 1line; such
organs are not situated far from each other, nor:-are they
separated by many or important siructures, On the other hand,
certain paired and laterally situsted organs are separated from
eéch other by a fair distance,or by many and important organs,
an? such paired structures are never found united with each
other unless as & sequel to very grave defects of the inter-
vening organs,, defects so grave and serious as to constitute
not an abnormality only but a veritable monstrosity. In the
thoracic region the superior limbs are far apart, and separated
by such important orgsasns as the heart and lungs,which even in
the most defective condition are never wholly awanting, hence
fusion of the upper limbs in simple monsters is unknown. But
with regard to the inferior 1imbs, they are not so widely '
separated,nor do such important organs intervene; hence in the
occasionsl absence of these intervening structures there is

nothing



nqthing to hinder the meeting and fusion of the developing
hindsr 1imbs,with the formation of the symelian monster, St.
Hilaire formulated, to explain the fusion of bone with bone,
blood-vessel with blood-vessel, and nerve with nerve, the law
of the affinity of like structures for like (Loi de 1'affinito
de soi pour soi); that is to say, that given the propsr con-
ditions, the fusion was as natural as the fusion of other paris,
which, at first paired and lateral, become normally united at
a later period of development, He also stated that far from
being surprised at the fusion of the lower extremities we
ought rathsr to be astonished at its rarity. Wnen pairsd and
lateral organs such 28 the kidney and tesiss become median and
fusedia certain amount of atrophy of sach organ is found, and
in the same way we should expect, says St.Hilaire, a certain
amount of supyression of parts in the composite linbs, St,
Hilaire confessed that certsin constant features of symelic
anatomy he was at an utter loss to explain; the constant rota-
tion of the limbs with their conseguent fusion along their
outer surfaces instead of their inner, absence of the kidneys
and bladder, the constant abbreviation of the intestine, the
absence of external genitalia and anus, and the pressnce of
oniy one artery in the cord were all phenomena of which the

stat e
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state of the science then afforded no explanation, but he ap-
pealed hopefullﬁ:to the progress of science to solve these
knotty problems, just as other facts which had been looked upon
as quite inexplicable had been satisfactorily explained by

the progress of science;

(%3 " 20
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ﬂgweets of Nutrition. Later writers, Orgolato, (Calori, Weigert;rSerres,

laid stress on the imperfect development of the arterial system,
the absence of an umbilical artery, the poor devslopment of
the iliac and femoral trunks, and sought to attribute to the
conseguent lack of nutrition the imperfect development of the
pelvis with a resulting fusion of the limbs., This was a most
inadequate explanation as it not only failed to make good any
of the defects in the hypothesis of St.Hilaire, but it was
quite at a loss to explain almost any of the constant features
Of symelic anatomy, The symmetry, the gradual transition of
one genus into the other, from the epi-sympus dipus to the
gsirenomelus, are facts alone sufficient to'negative arterial
defect as the etiological factor in this monstrosity, and rather
must we consider such circulatory defects as resultants of the
deformity, and. not as its causatawive agents,

Vrolik”;fter rejecting the theories of external
pressurs and arterial defect came to the conclusion that the

cause
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cause must bé sought for in some primary defect in the pelvis
.Which brings sbout the deformity of the pelvis and its con-
tained viscera, and that the fusion of the limbs is secondary
to this pelvie defect., He could, however, give no idea as to
the nature of this primary defect of thé pelvis and its viscera.
This hypothesis is open to the grave objection that it makes

no attempt to explain the rotation of the limbs which is a
constant and integral part of symelian anztomy,

Successive teratologists have given various mechan-
icel explanations, e.g. JulliardS%hought that unegqual muscular
development on the two sides would serve to explain the rota-
tion and fusion of the limbs. But the muscular development of
the halves of‘%%njoint limbs is often markedly symmeirical,
and the position of the muscles in the limbs ought rather to be
considered as thé result of the rotation, and not its cause,
Labougle and Regnierfafollowing Cruveilhier,attributed the pel-
viec defects and fusion of the 1limbs to an external compressing
force acting laterally on each side, and also from before
backwards, What the nature of this mechanical force was they
could not determine, The obJections offesred to the hypothesis
of Cruveilhier apply equally well to that of Labougle and

Regnier, and it need not be further discussed,
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}u iotie Pressure. OFf all mechanical explanations that enunciated first
by Ceamille Darestef&n 1868 is most worthy of consideration,
Symeliens don't occur often in the lower animals, but Dareste
has seeﬁ two cases in birds, and several other cases in which
it would haves occurred if development had been sllowed to pro-
ceed, ~His observations hsve led him to believe that symeliens
result from arrested development of the posterior part of the
amnion, the part he calls the "eapuchon caudal", "Lorsgue ce
capuchon s'est arréte dans son developpement, qu'il ne s'est
pas replié au dessous de 1l'extrémiié posterieure, et qu'il reste
appliqué sur elle au lieu ds s'en ecarter, comme il le fait
‘dans 1l'evolution normale, les bourgeormqui sont le point de
ddpart des membres posterieurs,rau lieu de descendfe des deux
cgtés du corps, ée renversent en arriére, et viennent se
placer su dessus de l'embryon. I1s se rapprochent alors 1l'un-
de l'autre par lsurs bords extérieurs devenus internes, Puils,
si 1a pression continue a s'exercer, ils se soudent entre eux
et donnent naissance a un membre unique contensnt, en plus ou
moins grande quantité, les elements de deux membres, et qui
tantgt se développe complétement et tantgt se reduit é un
simple morgnon, comme dans 1'h;mimélie". (Production des ’
Monstruosites 1891, p.420), This pressure, due to the laek of

dsvelopment



development of the tail fold of the embryo takes place at a
very early stage (Vide Fi@sa@ﬁﬁﬁ? when the embryo is composed
of practically homogenous cells, and the definitive organs,
muscles, bones, nerves &c., develop in the homogenous mass of
the fused 1limb buds., This mechanical explanation has this
great value thét it is the result of direct observations, but
there are certain points in symelian anatomy which Dareste him-
self confesses he cannot explain by this means, viz, the ab-
sence of kidneys and bladder, the defects in the intestine and
generative organs, and he asks the obstetricians who may assist
at such monstrous births to take note of the condition of the
placenta in order to get, if possible, a clus to these defects,
This request seems to me 10 conceal a suspicion that his ex-
Planation is not quite adequate, and that some more profound
internal factor must in addition be sought for., For my own
pert I confess I cannot quite understand the process by which
the 1limbs are turned back and fuse with one another in such a
way that their internal borders become external and their ex-
ternal internal, ner is it quite easy to conceive how narrowing
or non—development of the posterior end of the amnion could,
even at a very early stage of émbryonic life, 1ead to the sym-
metrical development characteristic of symeliens; such pressure

would



would require to be very evenly and regularly applied indeed
to get such constant results, '

Gebhardwhas adopted the theory of Dareste}modifying
it in order to bring it into line with modern embryological
research, He points out that at first the limb develops in
such & way that the tibial side of the l1limb is proserial, the
fibular side retroserial, the flexor surface directsd inferior-
ly, and the extensor surface superiorly, and as development
proceeds the limb undergoes & rotation inwards, that the right
limb rotates from right to left and the left from left to right.
If by amniotic pressure the limbs sre brought close togethar at
an early stage/and fusion takes placg,then this normal rotation
is prevented from taking place, 80 that in symeliens it is not
correct to ssy that rotation from within outwards in each hzalf
of the composite 1limb has taken place, but rather that the
normal rotation from without inwards has been prevented from
" taking place, This explanation of Gebhard is a distinct ad-
vance on that of Dareste; as the apparent rotation of the limbs
is asccounted for, but the theory fails completely to account
for the intestinal and uropoietic defects.

Of ait the theories which have been advanced toAac-
count for the occurrence of symeliens the only one Whiéh I re-
gard as being satisfactory is that of St.Hilaire, Briefly put
it
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it states that owing to the failure of development in the pos-
terior part of the embryo, the limb rudiments are brought into
contact,and following a naturasl law fuse with one another and
produce the symelic form., The development of science has
cleared up, as St,Hilaire predicted it would do, the difficul-
ties in the way of accspting this hypothesisrand I propose to
éhow how it is possible with the aid of the later developments
of anatomy and smbryology to shew how all the phenomena of
symeliens can be explained on the hypothesis of St.Hilaire,
without having recourse to any mechanical explanation what-
ever., In this elaboration of the hypothesgis of St,Hilaire I
have found the most suggestion and help in the writings of
Louis BolﬁSto whose papers I have given a full reference,

There is no doubt but that the human body is made up
of a series of what were originally homologous segments, This
original segmentation, evident in the early embryo, is almost
eompleteiy lost in the adult, only certain structures, o.g.
the spinal column, the cord, ribs and certain blood vessels re-
taining the segmental condition, But Btill even in the body
of the adult it is possible to trace to a certain extent the
boundaries of the segments of which it is composed, and this
has been done in this menner. . It has been shewn that each

developing



developing nerve supplies the develobing skin or dermatome,
the developing muscles or mydtome, the developing skeleton or
sklerotome and the dsveloping alimentary canal or enterotome
of its own segment and of its own ssgment only. No matter what
aubsequent change takes place in the elements of the segment or
how far they may apparently wander from their original position,
the segmental nerve keeps ﬁace with and attached to them and
binds them all together as it were with one nervous cord, the
neurotome, Hence if orme can trace out a gsingle spinal nerve
through all its remifications and into its ultiﬁate termina-
tions, then the skin,mmscles, bone and viscera supplied by
that nerve devéIOped from)and belong to one original segment,
"The segmentation of the embryo is a phenomenon which
is accomplished according to very definite and fixed rules and
it begins at a very early age in the anterior part of the em-
bryo, Here at a csrtain dafinite'point, as Glelandﬂkointed out,
there is a growing area from which growth and segmentation
Proceedé forwards and backwards, The segmentation proceeds
till a certain number of segments,characteristic of each specie%

is produced, and in man, if the head segments are left out of

)

consideration,the number is thirty three, If the number of
segments is deficient)then the embryo will be deficieni,and if
the posterior segments fail to develop to a certain extent then

the



the symelian type of monster is produced, To understand how

" this is brought about one must examine the segmental develop-
ment of the posterior end of the trunk and inferior limbs.

Bolk has shewn how it is possible to reconstruct the segmen-
tation of the 1imb bones, In Fig.RYTK is & sketceh of the inom-
inate bone with the musculsr attachments marked on its outer
surface, and the spinal segments Which supply each muscle, that
is to say the segments which have contributed to the formation
of each individual muscle., The muscles attached to the inom-
inate bone are developed from the twentieth to the twehty gevent h
segment,and it will be evident from the figure that the muscles
developad from the more posterior segmentis are attached more
towards the dorsal surface of the bone, The segments or myo-
tomes are not attached hephazard on the pelvis but in a regular
succession from the ventral to the dorsal borders, In'Fig.ﬁﬁi
the red linez indicate the limits of the zones of insertion of
the twentieth to the twenty seventh myotome, The zone of in-
gertion of one myotome Bolk designates as the "sklerozone®

and the sum total of these "sklsrozones" in & bone as the
*sklerozonie" of that bone, A connection between the primi-

tive segmentation of the muscular system and the skeleton is

to be recognised,and it follows from this that in the early
smbryo where there are no muscles but only the primitive myo-

tomes



myotomes the latter are attached to the skeleton in a simple
state before differentiation has begun. In this simple myotome
gepta appear and divide it into individusl muscles, 8o that in
the evolution of an embryo the 1imb rmuscles do not undergo a
change of insertion; their insertions are fixed as a result of
this division in the metameric muscular mass., Again, there
can be little doubt but that the myotome is isomeric with the
vert of the skeleton to which it is attached,so that,for ex-
ample, the part of the iliac bone covered by the twenty third
gklerozone is derived from the mesenchyme of the twenty third
gegment, Thus when the sklerozonie of a bone has been dster-
mined one can state what segments enter into its composition,
e.g. the inominate bone is derived from the skeletogenous
tissue of the twentieth to the twenty seventh segments,

Goodsir was the first to entertain on theoretical
grounds the principle of the segmentation of the limbs,and it
is now possible by the aid of the above principles to state,
more definitely than he was able to do, the segments that enter
Anto the construction of the infertior limb, In Fig. XXX is
8 somewhat diagrammatic sketch constructed on the above prin;
ciples after Bolk and shewing the segmental nature of the skele-

ton of the entire inferior extremity. The limb is drawn as

seen



geen from above, so that only the ilium which develops in the
dorsal parts of the segments is seen, and as if it (the 1imb)
were inplanted at right angles to the trﬁnk. The parallel lines
indicate the linits of the sesgments, Surpose that the dsvelop-—
ment of segments fail posteriorly at any one point, for example
after the twenty third segment as figured schematicelly in

Fig. 777??, then all parts behind this segment will fail; this
gppliss equally well to the right limb as well as the left,

and to the parts which ought to desvelop normally in the middle
line from the missing segments, 1t is easy to canceive with
the 2id of the diagram how the parts of the posterior limbs,
8ince there is nothing to prevent their fusion, will grow out
together from the very commencsment and form a fused limb, such
as one gets in the uromeles, If more segments should fail,e.g.
beyond the twenty-second,then the result would be a sirenomelus
(Vide Fig. XKXI 1ine 22), whilst if only the most posterior
segments should fail, say beyond the twentf sixth,then a
symelus would be the result, with all the bonés of the limbs
present and only having fusion in the tarsal region (Fig.?TYT
line 26), With varying defects in the formation of the seg-
ments all varieties of symeliens will be produced; a compari-
son of Figs.Xii+ Wil will renfisr this fact easy of comprehension,

The
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The hind gut and its derivatives, and the external genitals

as their innervation shews, are all derived from the most
posterior segments of the embryo which are always wanting in
symeliens; so that these structures must necessarily fail,

This hypothesis of defect in segmental formation also serves
to explain the muscular anomalies of symelian anatomy, In
those cases in which the muscles have been carefully dsescribed
it is evident that it is the muscles which are dsrived from the
myotomes of the posterior segments, e.g. the hamstring muscles,
which are constantly absent or dafsctive, Of course secondary
fusion of muscles must necessarily take place, and the altered
position and fuéion of the bones 8lso give rise to secondary
modifications of the muscles,

This explanation, which after all is only St.,Hilaire's
theory expressed in modern terminology, has the merit that it
explains all the essential features of symelian anatomy, the
rotation of the limbs, or rather the failure to take place of
their natural rotation, their fusion, their symmetry, and the
gradual transition of one species into anather, the Misceral
defécts, and the absence of anus and external genitalia.

But if we seekto go deeper into the origin of things
and ask ourselves what is the cause of this failure of the

posterior
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posterior segments to evolve, we are met with a difficulty
which, following the example of St,Hilaire, we are inclined

to leave to the scientists of the future to elucidate, The
cause is one which must acet at a very early stage in embryonic
existencs, within the first few days in fact. An examination,
(which is not yet completed) of the brain of my specimen,
shews an inflammatory condition round the cerebrospinal canal,
and‘it is only a speculation that some very early inflammatory
condition mey ariss in the embryo causing dafective formation
of the body segments, but nothing igs known of such very early
ante-natal pathology. On the other hand the failure of the
gegments to evolve properly may be regardad as a defect, pure
and simple of the embryo, an inability of the blastema to form
the necessary material for the growth of the segments, and in
this view we come very close to the notion of an original de-
fect or monstrogity of the germ, though not in the sense meant
by the older writers. Menners-Smith accepts the theory of
St.Hilaire, but expresses the opinion that the failure of the
limb buds to evolve properly with their consequent fusion must
be regarded as a reversion to the primitive condition of the
posterior portion of the fin elements of certain fishes, The
lateral epiblastic folds in the region behind the anus meet in
the middle line &and fuse to form the ventral unpaired fin, and

Manners
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Manners-Smith thinks that the process which occurs in symeliens
is comparable to this unpaired pelviec fin formation, and that
the fused lower 1iﬁb may be regardsd as homologous to a cer-
tain extent with such 2 fin. Ons c¢an only critiecise such an
interesting and ingenious theory by stating that it is im-
possible in the present state of biological science, either to
prove or to refute it, the question of the homologies of fins
and limbs being by no means 2 settled one,

Two points in symelian anatomy still reilain for con-
sideration, viz. the caudal appendage not infrequent in this
monstrosity, and the pressnce of on2 umbilical artery.

‘ Caudal appendages are found in various other condi-
tions besides the symelic,&snd modern embryology has furnished
the explanation of their existence and their structure, but I
confess I have searched in vein for a satisfactory explanation
of their fairly frequent occurrence in symeliens. The tails
which have been described have been due in some cases to the
backward projection of ths lower end of the spinal column,
coceyx or sacrum, or have been due partly to this cause and
partly toﬁdistinct soft tail-like outgrowth containing nerves,

bloodvessels, muscular fibres,and in some cases, a narrow epi-

~thelial lined canal communicating with the lower end of the

closed
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closed large intestine, Soms of the tails described have been
wholly soft and contained no projsction of the'spinal colunn,
Embryology can quite fully explain the strueture of such tails,

uq
In the early human embryo, as shewn by His, a distinet tail is

-present, and in embryos of about 15 mms, long there are seven

coceygeal vertebrae, the last part of which project some dis-
tance into the tail but do not reach its extremity., The tail
also contains the pr010ngatibn of the spinal coxrd, the termina-
tion of the aorté and inferior vena cava, and a mesenchymatous
thickening representing the post-anal gut. During development
all these structurss atrophy, and the tail gradually disappears
by alterations and growth in surrounding parts and the reduec-
tion or fusion of the coccygeal vertebrae to two, three or four,

If development is arrested in any way then it is
clear these tails may peesist, the soft ones being due to the
pérsistance of the soft terminal part of the tail (caudal fila-
ment of Hi§3 and those which contain cartilage or bone to the
arrest of growth at a somewhat later stége. With regard to
symeliens one must conclude that the most posterior segments
which enter into the strueture of the tail must persist whilst
those slightly proserial to it which form the limbs and poster-
ior part of the trunk are defective or wanting. I have not

been
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been sble to formulate any hypothesis to satisfactorily ex-

plain this phenomenon,

Arteries., The presence of one umbilical artery in the umbil-

ical cord may be regarded as & constant feature of symelic
anatomy,and various teratologists have given varying explana-
tions of this fact, I have given in the fore part of this
paper (Vide p. Y4 ) a resumé of the varying disposition of
this artery, and will now briefly consider the explanstions
offersd of the condition. There can be little doubt but that
the single artery of the cord is to be regardsd as a rssult of
the fusion of two arteries, This is espacially evident in my
own case in which two hypogsstric artearies arose sepsarately

from the common iliacs and ran round the pelvis to reach the

anterior ebdominal wall where they fused into one (Vide P39 )

and also in the case reported by Moorheadﬂ%here ona gingle ar-
tery arose from the abdominal aorta, and divided into two
branches which coursed separately for a short distance towards
the anterior abdominal wall, and then fused again to form one
single artery running to the umbilicus and cerd. Serres long
ago pointed out in his paper on the symmetry and conjugation
of thse ciroulatory system how frequent was the occurrence of

fusion between neighbouring arteries; single umbilical arteries

are
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are not uncommon in other terata, and occur even in normal
foetuses, Reference t0 the developmént of the umbilical ar-
teries aids the'éxplanation of the frequency of single vaessels
in symeliens. Figure XVI is & diasgrammatic sketch of the
developing umbilical vesssls. They arise at first from the
lower end of the aorta, as a single vessel (Ul Fig ZVT ) which
goon dividses into two branches (U2 Ug) which run separately to
the cord., At a later period of development, the two hypogas-—
tric arteries (U3 US) arise on each side from the common iliacs
and run to join the two umbilical arteries (B.Fig.iﬁf ). The
portion of the original umbilical arteries intervening between
this Junction and the aorta degenerates and diseppears so that
the umbilical arteries come latterly to arise from the common
iliac arteries. It is easy to conceive that in symeliens where
the branches of the common iliac arteried may often be inter-
fered with thet the primitive condition of origin from the
aorta may persist or even the artery may continue single as it
is at its origin, or if it does divide, unite again and regain
its primitive single condition. The ofigin;of arteries are
notoriously variable, ané it is conceivable that the origin

of the primitive umbilical artery (Ul Fig. KVT ) may shift up
and down the abdominal aorta to a considsrable extent and may

even
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even reach the bifurcation and simulate the continuvation of
.the sbdominal sorta,

Weigett has sought té:explain the presence of one
uwnbilical artery in & different manner. He pointed out the
fact that in the embryo there are several vitelline or omphalo-
meseraic arteries, and that under normal conditions only two
of these persisted 23 the superior and inferior mesenteric ar-
teries; but should the development of the normal hypogastrics
be interfered with he imagined that an additionsl vitelline
artery might persist and function as the single umbilical ar-
tery., If this hypothesis were correcet one would expect to find
the umbilical artery occasionelly as 8 continuation 6f the per-
sistent omphalo-meseraic artsries, the superior or inferioxr
Ef negsenteric arteries, but I have not been able to find any record
: of this, and I think my hypothesis is more in accord with d=-
velopmental facts, and fits in better with all the known var-
lations of the umbilical arteries in symeliens,

Ballantyne in & very interesting and suggestive paper
has adopted the hypothesis of Weigeft, and in addition suggested
that the placenta in symeliens is a vitelline and not an al-
lantoic one, He is impressed with the almost constant absence
of the lower end of the intestine, the bladder and the urachus,
and comes to the conclusion that the allantois and all its de-

rivatives




derivatives are absént, and consequently that the persistent
omphélo-meseraic artery must vascularize the placenta, Bal-
lantyne was only able to find eleven references to the placenta
and in none of these had a miscroscopical examination of it
been made, so he founds his contention chiefly on the condition
E of the umbilical artery which he considers a persistent vitels
| line vessel, on the fact that in one symelien examined by him
the ductus venosus in the liver was absent and also that he has
been able to find traceé of persistent vitelline arteries in
the cords of severél foetuses, In my own case an injection
was mads of the umbilical vein, and it was found to be continued

into the ductus venosus in the liver, so that the absence of

the latter structure is not a constant feature of symelian
anatomy., Moreover the umbilical vein gives branches to the
liver in addition to being continued into the duectus venosus
and it is possible that the absence of the ductus in Ballan-
tyne's cass was an aceentuation of this faét, the ductus being
present but very small. I have also failed to discover any
correlation between the presence or 8sbsence of allantoic vis-

cera and the origin of the umbilical arteries; in the cases of

Sachsse, Bshn and myself in which the umbilical artery arose
from the hypogastrie no trace of uropoietic organs was dis-—
covered, whilst in Otto's case nymber CCLX. in which the

umbilical




umbilical artery arose from the aorta a urinary bladder and
urachus were found., The most recent researches on'placentation
have failed to reveal at any period of development in tne human
the slightest hint of a vitelline placenta, and I am inclined
to think that Ballantyne's assumption of its occurrence in

symeliens is based, as yet, on somewhat slight evidence.

The conclusions with regard to the etiology of
symeliens may be summed up as follow, During the first few
days of embryonic axistence some cause, at present unknown,

80 acts at the segmenting vegetative area of the embryo as to
prevent the dsvalopment of the normal number of segments, and
the 1linmb buds, by reason of this failure, ars fused with one
another ab initio, their normal retation fails to take place,
and in the primitive blastema of which the fused limb-buds sare
composed the developing bloodvessels, muscles, nerves and bones
fuse with each other (Loi de 1'affinite de soi pour soi) to a
varylng extent and thus produce 211 the characteristicec features
of symelian anstomy, According to the number of segments

which fail, the varying genera of symeliens are produced, and
thus is explained, as no other theory does, the symmeiry of
these monsters and the gradusal transition from one form into

another,
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SUMMARY OF NOTES OF CASES.

Abramoff and giezanoff.‘

Yormal labour, child lived four minutes., Tail-like
excrescence over the sacrum with an opening regardsd by the
authors as the anus., Sacrum and coccyx absent, pelvis articu-
lating directly with fifth lumbar vertebra, In pelvis,ischia
fused &nd carry one acstabular cavity subdivided by a ridge into
two sockets. In thigh one bone made up of two fused femora.
Two patellae — one bone in the 'leg, cartileginous mass repre-
senting tarsus and metatersus, three phalanges in the single
toe.,

Muscles, Ilio-psoss, gluteus, sartorius, gracilis, pectin-
eus, adductores, vasti, rectus femoris, and undstermined muscu-
lar fibres, The latissimus dorsi was peculiar, in thet il was
continued down over the iliac crest to be attached to the
great trochanter of the femur;, from the deeger layer fibres

ware continued into the tail-like excrescence.

Vigeera. Stomach and sizall intestine normal, large intestine
had a mesentery, rectum terminated in a dilatation communicating
by a narrow canal with the opening on the tail. Two cystic

kidneys



Iog

kidneys and two small testicles were present.,  One umbilical
artery direct continuation of the sorta; the femoral arteries
were fused in the thigh and distributed branches to the extrem-

ity.

2, Behn,®
In this case an accessory limb was pressant, Penis
and scrotum situated on the fused limb, testicles not yet
descended into scrotum. The bones of the asccessory limb con-
sisted of a femur, patella and part of tibia, accessory iliac

bone was pressnt, tha iliac bones were fused posteriorly.

Muscles. Rectius femoris, vastl, crureus, sartorius,
gracilis, pectineus, semitendinosus, semimembranosus present,
long head of biceps only present. A common mass of muscle
described between the two femora dividing into two heads and
inserted into fibulae and seeming to correspond to short heads
of bieceps., Gluteus maximum and minimus present. On ons sids
gastrocnemius and soleus with tendo Achilles presenf. Plantaris
present on one side, PFlexor, communis, digitorum, flexor longus
hellucis, tibialis posticus, tibialis anticus, extensor longus
hallueis, extensor communis digitorum, peroneus longus and
brevis, extensor communis brevis 811 prssent in on2 limb. On

the



the other smaller linb soleus and gastrocnemius wanting.
Extensor brevis digitorum, tibialis anticus, extensor longus

hellucis with difficulty made out as slender tendons,

Viscera, Intestine ends ag 8 Roman S ascending to um-
bilicus, ending in a rounded dilatation in cord joinad with
end. of urethra which in the form of urachus reached the um-
bilicus, Kidneys and bladder absent, Suprarensls normal in

size and position.

3. Baster.
No exterhal genitalia, head markedly conical, left -
radius and ulna seemed shorter than right, no anus but little
furrow and pigmented skin in situation. One conjoined limb,

Dissection denied; figure of a sirenomelus,

4, Bennington?

Two 1linmbs united from pélvis downward, sole turned
anteriorly, nine toes, second left absent, No external gen-
italia, no anus, pig-like caudal appendage, Above appsndage

8pinsl caerd sndsd in truncated appendage directed downwerds,

Viscera, Sigmoid ended in a blunt sac, spleen and liver
normal, Suprarenals present end large. Kidneys, ursters and

bladder
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bladder entirely wanting, testicles in inguinal region. One
umbilical artery, Both fibulae present. One large os calcis
articulated with both fibulae, On the lefi side middle cunei-
form absent, cuboid and external cuneiform fused, sacrum at
right angles with lumbsr vertebrae normal number., Ilia flat-
tened out, ischizl tuberoéities flattened and approximated

acetabulea carried back, pubic and ischial rami fused,

Musclas, Adductors, sartorius, gracilis, flexor longus
hallucis and digitorum, tibialis posticus prssent, Two muscu-
" 1lar glips passed up and in between adjacent sides of femora
forming a so-called crucial nuscle, Rudiments of gastrocnemei
pregsent. Gluteus maximus and minimus, tensor fascisae, rectus!
vasti,peronei, extensor longus digitorum, extensor hellucis,
and tibialié anticus all present, biceps short head only.
psoas)pectineus,obturator externus, and extensor brevis digi-
torum present, popliteus very rudimentary. Semitendinosus,
semimembranosus, soleus absent., Posterior fibres of gluteus
medius passad into pelvis where they intermingled with others

of intra-pslvie origin and invested "tail",

Vegsels, At lower end of last lumbar vertebra abdominal
aorta gave off one large mesial artery and four lateral ones,
former passed out of pelvis with great sciatic nerves, At

level



level of knee it divided into three, one posterior and two
anterior tibial arteries, Lateral branches prepresented the two
internal and two externsal iliac arteries, femoral vessels
small and indistinei were traced to patella ending in patellaT

plexus.

Narves, Great sciatic nerves united and divided into
anterior and posterior branches supplying plantar aspect of

both feet an¢ the left big toe,

Gaudal Apvsndege, Traced inward invested by fibres from

gluteus medius and intra pelviec muscle, Ended abruptly op-
posite last lumbar vertebra densely surrounded by connective
tissue with nerves 2nd bloodvessels, Examined microscopically
central artery of some size, the termination of the middle
sacral artery, a 1ongitud1ﬁa11y running tube considsered to be
a vein were found. Windle considers this & true caudal apyen-
dage or skin tail, and the musculer fibres were representatives
of the cur#atores caudis.muscles. |

5. Du gauroi '

| Marie de Mouy Jurée Mairone de Beauvals had delivered

a woman of Reauvais of a symelus, ‘No details, simply states

"Cet
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Cruveilhier.

13

"Get - énfant avoit toutes les parties superisurses et moyennes
dans leur situation et confirmation naturelle Jjusqu'a 1la

region ombilicale, au dessons ds lagquelle sans aucune sparence
de distinection de sexe, sortoit une jambe du milieu de 1l'hypo-
gastre, bien form%é jusqu'su pied qui ressembloit a colui d'un

veau,"

2

a,

Symelus, ten toes, perfect specimen. No external
genitalia. A 1little tubercle "qui m'a pari etre le vestige
du elitoris"®, An ansl opening posteriorliy from which protruded

an appendix hung by a pedicle with cutaneous and mucous wall,

Viscera., No ilso-caecal valve, no vermiform &apiendix,
Distinction betwsen large and small intestine, consists only
inidifflerence in calibre and 2 émall rucous fold internslly.
Large intestine represented by a large sac, folded on itself
and terminating in a blind extremity in the pelvie cavity. The
small intestine enters the large at the fold and not at the end
80 that there was a considsrable cascum present. Two kidneys \
present, right voluminous ané consisting of a multilocular cyst

with no trace of renal tissue, the left very small but healthy,

‘Two ureters which Jjoin and at their confluence a rudiment

considered



congidered as a urinary bladdser. Suprarenals ovaries and tubes

present, A vestige of the left half uterus in a cylindrical

| body near (o right ovary and tube to which the round ligament

is attached. No vagina. To the tubercle both round ligaments

ware directed,

Muscles. Gracilis, rectus, vasti, semimembranosus,
tibialis posticus, axtenszor longus hallucig, vestiges of pyri-
formis, quadratus, gemelli, obturator internus and externus,
Vestiges of gastrocnemius and soleus wsrs found which lost

themselves in fat, Peronei,tibialis anticus, extensor com-

- munis, extensor proprius hallucis of each limb are a fleshy

mase from which the tendons belonging to each muscle issue.

Extensor brsvis digitorum perfect.

Skeleton, Sacrum normal, ilia flattened out, no pelvic
cavity, ischias and pubes fused, thyroid foramina fused. Rota-
tion of right femur is a little greater than left, right
patella smaller thsen left, Two fibulae distinct and in tarsus

only the calcaneal bones.fused.

In plate 6 Liv,XXXIII, Figure of skeleton, no de-
scription of soft parts., Two femora united in mpper third.
Two fibulse median and fused, two tibiae, Two feet united by

a
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a outer borders, nine toes, two fused 1little toes form median
one, Calcanei, cuboids, fifth metatarsus all fused, Pubis
completely fused in median line presenting a crest, ischia

fused, One large cotyloid cavity forunited heads of femora,

Plate 5 Liv,XXXI1I. A sirenomelus,hydrocephalic.
On left lateral side of lumbar region intestine filled with
meconium protruding. Anal appsndage present., The protruding
intestine was duodenum. Stomach, duodenum and rectum pressnt,
the latter terminating blindly. Unfortunately rest of ali-
mentary canal "retranchi sans examen préalable“. Anal ap-
péﬁdage hid an opening, looked like anus and admitted a probe
fo: a short distance. Pelvis has two openings, separated from
one enother by fused ischia, on which was found cotyloid
cavities receiving heads of fused femora, bodies of pubis fused
in front, One bone resulting from fused femora., One single
articulation of femur with leg, only upper part of tibiae
present, no trace of fibulae, sacrum curved backwards, so that
anterior surface looks posteriorly. In upper end of femur
three eminencss, a median, pepresenting the fused great tro-
chanters, and two lateral, representing the two heads, each
Wwith its round ligament, Inferior extremity shows evidence of

condyles, two patellae were present,
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a
7. Cortese Francesco, "On some cases of anomalous development”,

Padua,
Wall developed foetus with single lowsr limb ending

in a long toe with four joints. Pelvis deficient, singlse
large femur, two patellae, single tibia, rudimentary tarsus
and metatarsus and three phalanges, 0Only the quadriceps ex—
tensor cruris muscles mentioned; large intestine ended blindly,
rudinentary female generative organs described.

a
8, Dieckerhoff,. 1

Anus and externsl genitalia and urethra absent.
Colon ended in blind dilated extremity. Kidneys and ureters

absent, suprarensls present.

%0

9. Duncan, Obstetric Socisty, Edinburgh, January 10th.1877, exhibited
8iren nearly full time, 1{% inches long, no appearance of sexm,.

limb everted, patella large and broad, below knee two inches

of linmb ending in rounded blunt point,

10, Dunn .3\
Sirenomelus. Child cried feebly, lived an hour,

No external genitalia, no anus.

Viscera
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viscera. Colon terminated in a large cul de sac dis-
tended with meconium, . Kidneys present ecystic, ureters and
bladder awanting. Kidney vesicles Tilled with albuminous

fluid, ures absent,

Skeleton. Partial union of third ana fourth lumbar verte-
brae, bones above this level normal, Sacrum and coccyx thrust
back so that latter touched lumbor spine, Ischial bones ap-
proximated and fused behind pubis., Pubic bones rudimentary,
small acetabuls . blendad into single flattened cavity partial-
ly divided by a median ridge behind symphysis, Iliac bones
convex abdominally from bending back of crests and spine,
Single femur, head had two faces looking forwards and upwards,
No cervix femoris, single greatl trochanter received most of in-
sertion of gluteal muscles. In front two lesser trochanters
raceived insertion of ilio-psoas. Shaft of femur thin in mid-
dle, below four condyles united laterally. Patellar surfaces
direcied backwards and outwards, two patellae on posterior as-
pect with extensor muscles inserted into them, Tibia double
tuberosity received ligamenta patellae, tibia terminated in
a point one inch below the knee., Placenta, one h&lf much

thinner than the other with ridge running between them.
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11, Gadal

1z,

13,

14,

Dead born nearly full term foetus, fused lower 1linb
- two distinet feet fused along outer border, a large subcutane-
ous bursa containing pale straw coloured fluid, over the lum—

bar region; no dissection,

Gigii,

Six months abortion, lower limbs fused fromvpelvis
4to knee, femora fused, Diaphragm deficient on right side,
intestines ending in a cord leading to the umbilical cord. Two
testicles present.

Graetz.um

Pelvis very dsfective, the left half partly turned
to the right, thé left inominate bone was reduc=d to a quadran-
gular plate and the right, smaller than usual. The left pubis
was twisted to the right and its body fused to the back of the
right, whilst the rami projected anteriorly in the form of an
arc, the left ischimm was twisted to the right and fused with
the left one; one composite femur, Genito-urinery apparatus

completely absent, rectum ended blindly.
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14, Henrz.b7
Dead born with lower extremities fused into one,

No external genitals, urethra or anus, Kidneys, ureters.

- pladdsr, rectum, and internal genitals absent,

15. Julliard.5q

| Full term foetus, fused lowar 1limb with two feset,
anus and vulval averture present, In the pelvis the ilia were
turned back, the pubis pyramidal shepe with the base forward,
the epex between the superior extremities of the femora with
which it articulated., No pelvic cavity existed, the sacrum
projected directly backwards ®t right angles to the vertebral
column, The femora were rotated outwards, and their irochanters
were fused partly with each other and partly with the pubis.,
Inferiorly they articulated witheach other and with two tibiae;
two patellae on the outer aspect, one composite psroneal bone,
composite astragalus and os caléis, other tarsel bones normal,
Ovaries, uterus, vagina,small bladder, urachus and kidneys

present, No mention of alimentary canal,

16, Kidg,’’

Seven months foetus, lower sxtremities united as far

as
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28 heel, no external genitals or anus, One umbilical artery
continuation of abdominal aorta., Pelvis badly developed,
Rladder in rudimentary state, kidneys absent, and Wolffian
bodies recognised, Intestines stopped short above rectum.
Femoral and crural nerves normal. All muscles normal except
adductor magnus common to both limbs,

7. Langsdoree.

Muscles, Ilio-psoas present aﬁd normal, other intra-pel-
vie muscies not distinguished. Fpscia late: surrounded com-
posite 1linb, Gracilis,*sartorius, adductors, pectineus, rec-
tus, flexor communis digitorum, flexor longus hallucis, all
present, A lumbrical muscle to each tendon., Tilbiales postici
vresent, Adductor hallucis muscle fused with extension of
tendon of tibialis posticus, to metatarsal bonss, Gluteus‘
maximus, medius mininus, tensor fascise latae, quadriceps,
tibialis anticus, peronei, extensor communis digitorum, ex-
tensor longus hallucis, extensor bretis digitorum, all present.
 Lowér part of 1bng—head<ﬁ‘biceps gaid to be present, but greatQ
er part of each biceps absent, the short head being mostly
fused with vasti externus, Semitendinosus, senimembranosus,
popliteus, gastrocnemius, soleus, plantaris "et plures musculi
minores digitorum pedis, plane desunt.”

gizeulatory




Circulatory System. Abdominal aorta divided intolarge

right common iliaec and small left common iliac, the former
vessel divided into three branches, the internal iliac and
external‘iliae, and largest of Aall the umbilical artery, left
umbilical artery awanting. Internal iliac divided into gluteal
sciatic and pudice branches, larger on right than left, The
external iliac became common femoral, gave off profunda femoris
ending in musculsr branches, The lefit femoral after giving

off profunda perforated the adductor magnus muscle and termin-
ated in branches to flexor longus digitorum and exbensor longus
hsllucis nuscles. Inferior mesenteric,renals,lateral sacral

and third and fourth lumbar were absent., Large umbilical vain.

Nerves, Large sciatices fused into one trunk not followed

out,

Skeleton., Sacrur and coccyx fused and strongly curved,
With the conceavity posteriorly. Ilia curved backwards so that
the outer surféee looks posgteriorly, and the intsrnal surface
anteriorly. 1Ischia and pub®s fused so that no exit from pelvis.
two acetabuls shallowvand closely approached to each other,
Femora fused at the upper extremities of the shafts but the
heads distinet and articulating separately with the pelvis.

- Lower
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Lower extremity free and the right rotated ouvtwards much more
than the left. Two patellae and two tibiae, fibulae fused ihto
one bone in the middle line. The sstragalus and calcansal
bones Qf each foot fused with one another inio one,mass.' In
the right tarsus five other ossicles present, and in the left
gix. Two metatarsals in the right foot, and three in the left.

Six phslanges in the right foot and four in the left.

bt
QS.Lewers. Skiagram of a Symelus, no details, &ll bones of lower limb

present.

Jo. tieadows.”

8 Symelus, born 2live, lived three quarters of an hour,
made féeble attempts at crying, énd moved the stump., Liver
large, small intestine normel. Ascending and transverse colon
distended with meconium, Descending colon smail, and ending
at sigmoid. Rectum represented by a small tube two inches long,
admitting a probe, closed mt the lower end and lying free.
Spleén normal, suprarenals large, complste absence of urinsry
apperatus, Ovary and convoluted Fallopian tube present on each
siae, no vagina, No external genitalia, no anus., Anterior
erural and sciatic nerves present. Abdominal aorta bifurcated
normally, no mention made of hypogastrice. Cavity of pelvis

very
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very shallow, and bones cartilaginous except alae, On'under
surface one cotyloid cavity articulating with fused femora,
Two patellae on posterior aspect, leg bones represented by a
short pointed bone, one and a quarisr inches long. Well de—
veloped flexor, extensor and adductor muscles, well supplied
with arteries and nerves,

Bymelus, born at full time, lived a few minutes, No
énus or external genitalia, lower extremity like caudai ap-
pendage moving backwards and forwards like a hinge joint, One
and a half inches from extremity a sinmilar hings joint. Large
intestine ended abruptly at sigmoid and considerably distended
Witﬁ meconiwu, Splesn normal, kidneys, suprarenals, ureters,
and bladder absent. Two small oval bodies about the size of a
gea, ovaries probablyjlay in the pelvis connected with each
other by a small transvserse band of thickened tissue, probably
representing Fallopian tubes or uterus. No proper pelvie cavity
floor of mpdominel cavity formed by the joint by which the
lower extremiﬁyvor gaudel appendage was articulated with trunk,
Smsll foramina for passage of blood vessels and nerves, abt-
dominal sorta divided into two common iliac vessels passing
through openings, nerves‘passed also in two main trunk, All
other viscers normal. The two iliac vessels fused into one

after



30, Milroy.,

24

efter exit from pelvis. Something like a femur found forming
yrincipal part of lower extrsmity. Two patellae, smalihook—

. |
like, one inch long. '

Y2

Uromelus, eight months old, no enus or external
genitalia, caudal appendage two inches long on the lowsr part
of sacrum, One bone in thigh, three in leg, knee and ankle
Jjoints rigid. One foot sole anterior, six toes, Large in-
testine distended enormously with meconium termina@ed at the
left side in & cul de see., Aréecond vortion of intestine
occluded at both extremities, paséed into tail. Xidneys,
bladdsr, ureters absent, One testicle in each right iliac re-
gion. Two hypogastiric arteries, internal ilisc vessels passed
out with scistic nerves to supply leg. Pelvis small, ilia flet-
tened, pubis projscted forwards, obturator foramina on each
side, tuberosiﬁies of both ischia united, and on lower and outer
surface a dsep oblong dsprsssion for head of femur. Latter
showed signs of duplicity, shaft completely fused, lower ex-
tremities sepsrate and two distinet knee-joints, Thres tro-
chanters, one posterior, two anterior, one patel;é. T™wo tibiae.

and one fibula between and behind them. Astragalus, scaphoid,and

cuboid were single bones, Four cuneiform bones.
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21, Moorhead.,
: Sirenomel@s, born at full time, dead for some days,

é Tepered to sharp point, appearance like 8 tool projected for-
3 o )

werds at 150 with trunk., On anterior aspect below symphysis
pubig a puckered genitsl scar, no anus, high up over back of

coccyx, anal scar, Stomach and intestines normsl, caecum above

right iliac fossa distended with meconium. Descending £nd
transverse colon also distended. Descending colon ternminated
in the 1left iliac fossa in a pointed sxtremity. Descending
colon almost entirely free atiached by loose mesenteric fold
to peritoneum ovsr tihis hypogastric eartery. Kidneys, ureters
bladder avsent, suprarenal capsules present and 1argef all other |
abdominal viscera present and normal. Aorta emsrging from un- |
‘der cover of pancreas gave off a large single branch which
vassed almost directly forwards to umbilicus, this branch was
larger than the continustion of the eorta., Shortly after its
origin it divided into two branches which ran side by side
for a short distance, and again united into a single trunk be-
fore reaching'thé umbilicus, go that only a single artery en-
tered umbilical cord. Hypogastric artery in its intra-asbdominal

course was covered by 2 peritoneal fold which practically

dividsd ths lower part of the abdomsn into two halves. In right

half
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helf small intestines, in left half distended sigmoid flexure
‘attached by mesentery to the fold of peritoneum over artery.
Aortic trunk divided at fourth lumbar vertebrs into two cormon
iliae, gave off amall internal iliac branches to velvis, and
was continued as external ilisc which were continued into the
femorals, Pelvis represented by a depression in peritoneum on
aacn sids of the médian peritoneal fold., Testes having wsll
marked epididymus, vas paséed up on each side in peritoneal
fold over hypogestric, and disappeared close to pancreas;
traced microscopically furither up as a small duct lined with

cclumnercells,

Muscles. Sartorius, gracilis, fused adductors,muscle rs-
sembling short head of biceps, ilio-psoas, gluteus maminus,
mediﬁé and minimus all present. Extensor group fused poster-
iorly,~rectus femoris attached below separately to two distinet

pratellae,

Nerves. No genito-crural nerves present, anterior crural
large, second, third and fourth lumbar nerves endsd in mass of
extensor muscles posteriorly, lumbo-sacral cord normal, Joinad
other sacral nerves to form a single trunk passing through '

foramen in front of sacrum tc terminate in gluteal muscle.

Arteries



/37

Arteries. Femoral artery gave off below Poupart's liga-
ment é large muscular branch accompanying anterior crursl nerve
into exténsor group of muscles, Main trunk cont;nued down the
front of the thigh below the saricrius and adductor groups,
end ended as a very slender twig at the extremity of the 1imb.
A superficial saphenous vein on each side was found joining the

femorsl vein.

Skeleton. Thirteen ribs on each side, thirteen therscic
‘vertebrae; sacrum and cocuyx formed by four ineomblete,bony
vertebrae and four cartilaginous nocdules, the whole structure
being directed almost straight backwards betwesn the iliac
bones. Iliac fossae expanded and directed forwards, bodies of
pubic bones dirscted forwards in the shape of a beak project-
ing over the upper part of Ffemors. True pelvis very shallow
almost completely osseous floor owing to the union in middle
line of the ischial tuberosities and ischial spines, Thrse
- outlets, first below . sub-pubic angle filled with fibrous
tigsue, second between ischia%tuberosities and ischial spines,
third between ischial spines énd front of sacrum. Through lat-
ter gluteal nerves escape from pelvis. Femore completely fused
groove along middle line in front and behind indicated @uplicity
Smell foramen in lower third of shaft, cartilaginous heads

Trojected
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projected outwards to articulate with acetabula, Aﬁ extensive
shelf of bone indicated fuéed great trochanters, Fach hip
Joint surrounded by distinet capsule, heeds of femora flat-—
tened, and acetabula shallow, Lower end presented three separ-
ate articular surfaces separated by septa of fibrous tissue,
attached to the intervals between the corresponding articular
surfaces of tibiae, Lateral condylar sriicular surfaces
normel, ﬁiddle triangular with ridge indicating bilateral char-
acter,. two,separatie patellas at back of joint. Both tibiae
fused, tapering to point, no trace of fibulas. Lowsr end of
limb compoged of five gnall cartilaginbus nodules united by

fibrous tissue, in upper two bony centres present.

1 AN
23, McLaren.

Symelus exhivited, fused lower 1limb feet united by
outer edges, great toes to the outer side, "Psenis" large,
springing from coccyx.

Symelus born alive, died almost immediately.' Placente
fatty degeneration and friable. One lower fusedlimb, feet
fused along outer border, three distinct toes on each foot.
Anteriorly at junction of abdomen with lower extremity two inch-
88 below umbilicus and in the middle line a small papule
vresent. At a corresponding part posteriorly and one’and a half

inches



inchas belw coccyX hangs liks & caudal appendege a wall formad

*penis®with a pervious canal without trsce of scrotum, testes

or anus. Two patellse,

B3, orsolato. ™®

Twin birth, one c¢hild born~a1ive and well, the other
Gead and with the inferior extremities fused, ending in ona
toe, A smell tail or apuvendage over the sécrum with an aper-
ture leading to the bladder, Ischia fused, compound fermur,
two patellae, one bone representing tibiee and fibulse, three
phalanges. Intestine terminated blindly, large bladder witih
urethra dirasctad backwerds and communicating with the cutanaous
appendage on the sacrum. Two testes with vasa dafeoraentia. One

umbilical artery.

No.0CLX, Sirenomelus, ended in a cone. Umbilical cord contained
only two bloodvessels, anus and external genitalia absent.

Small tail from back of pelvis.

Viscera, Liver, stomach and spleen norm2l, smnall intes-

tine lay on left side, Large intestine ended blindly in a large

sacular extremity in pelvis filled with meconium., Suprarenals
present, kidays snd ursters absent, urinary bladder small,
erpty and lying a little to left side, neck of bladdsr was

c¢continued
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continued into 8 narrow canal, ths vestige of a urethra, Small
well formed uterus and vagina present, latter a smell cylin-
drical body without cavity. Fallopian tubes,ovaries, round
Jigaments all present. Umbilical vein and vena cava inferior
21l present. One umbilical artery arising from the sortia,
chrum and coceyx absent. Ilia joined with last lumbar vertoe-
bre, Fused ossa 'inominata, srall foremsn closed with fibrous
tissue where vagina and urethra ended, One acetabular cavity,
one gingle femur with one head, but inferiorly two condyles,

One tibia, patellse and fibulae &bsent,

No.CCLXI. Hydrocephaiic and numsrous defects about head, esrs
and eyes absent, cleft lip and palate, ossophageal and laryngeal
orifices shut, mandible absent, Extefnal genitelia and anus
absent., Inferior extremity coniéal, terminated by a foot
(uromelus) with three toes, Heart, lungs, oesoprhagus, awanting.
Diaphragm vestigial, Stomach, liver, spleen, pancreas, right
kidney with suprarenals all awanting. Yo distinction betwee
large and small intestine, ended in 8 dilated sac, Small left
suprarenal e2nd kidney prssent, no bladdsr, Two testes, right
one near kidney, left one near inguinal ring, Umbilical vains
Present, although liver absént, one umbilical artery. Five
cervical vertebrae, eleven thoracic, elevan ribs, sternum

divided
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divided longitudinally into two, five lumbar vertebrae, last
fused with velvis, sacrum and coceyx absent, Pelvis fused on

inferior and posterior aspects, one femur, head of one tibia,

No,CCLXII, Symelus, two feet, five toss each. A large sac fillad

with fluid was atitachsd to occiput. Umbilical cord dilatad
into a round sac for some distance., Ixternal genitalia and anus
awenting. Smell fovea where genitals usually present, Stiall
intestine ended blindly distended with meconiuwm, p2ssed out at
umbilicus and caused swelling in fhat region. Other abdominal
viscera normal, excspl for 2 omall sepsrate large intestine
lying in pelvis, Onse umbilical artery arose from the left side
of the aorta at t-e level of the second lumbarvertebra., On
left side suprarensal and vestige of kXicéney. No trace of blad-
der, In pelvis left helf of female genital organs found, ovary,
tube &ané. rounded fleshy body simulating uterus, rudimsntary
vagina described., Pubes and ischis fused, sacrumn prresent,
coceyx absent., On left side fourteen ribs, on right side six,
first very short not reaching sacrum; Right lung only one lobe.

Sciatie and obturator nerves present.

0,C0LXIII, Symelus, five months' foetus, two feet five toes each,

anus and axternal genitelia wanting. Viscera extroverted from

ovening in sbdomen, Stomech, intestines, spleen, liver with

gall
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gall bladder, two testeé and. kidneys present, no trace of um-
bilical cord although umbilical vein ascends to end in liver,
Only a vestige of umbilical artery, Abdomsn separated from
thorax by transverss septum. No,bladder, intestine endsd &8s &
sae, Kleven thoracic vertebrae,bfive lumbar shewing syina-
bifida. Pelvis fused posteriorly &and enteriorly, one acetabulum
one femur inferiorly divided into two, two patellae, two tibiae
one fused fibule. Almost 2ll muscles ware present except
glutedi and rotators of the femur which were only indicaivald by
muscuiar fibres., The muscles interposed bstween the femora

and tibiae were fused. Saphenous nerves were in one common
trunk, obturator and crural nerves were separate. From the
vosterior lumbar fissure two sciatic nerves issued which fused.

@ibislis posticus and anticus muscles were also noted &s ypresent

NO.GGLXIV.' Only a sksleton, Scoliosis, certain of thoracic verte-
brae fused, Six right riba, first and second, and third ahd
fourth fused, Thirteen left ribs much longer and more curved
than right., Two arose from second vertebra of which superior
and smeller wes fused with first rib, sixth very short, eighth
and ninth had common cartilage, Sternum short, broad, no ossi-
fication pressnt, Sacrum &nd coccyx deficient behind. Two
ossa inominata fused and joinesd with last lumbar vertebra., Yo

cavity nor exit from pelvis. Right arm awanting, and various
defects
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defects of arm and hand on left side., One fused femur shewing
no signs of duplicity. One patella, rudimentery tibie, fibulae

and foot awanting.

Ho.,0CLXV, Sirenomelus, born with a8 well formed twin, éeven
months, One inferior extremity ending in & point. Umbilical
cord contained two veésels only. Pelvis very narrow, anus and
externél genitalia absent, Intestine ended in a sac dilated
with meconium, Suprarenals absent; Uropoietic oryans com—
pletely absent, Lowest part of abdominal cevity divided into
two by a fold of peritoneum, One ovary with tube and half of
uterus found, Umbilieai vein usual course, Aorta gavea. off bn
gach sids two squelly davaloped hypogsastric and crural artéries
and then curved in the anterior margin of the &above mentioned
fold of peritoneum, and in front of the uterus towards the
abdominal parietes, and ran in ithe middle line towards the
umbilicus. Obturator and crural nerves present, sciatics ab-

'sent., Two ilio-psoas ruscles, no vestige of glutei; sartorius
muscles, flexor adductor and extensor muscles fused, Two left
upper ribs fused, sacrum and coceyx awanting, pelvis fused with
last lumbar, inominate:tones fused,anterior part endsd in a
crest reprassenting symphysis pubes, two small foramina for
obturator nerve, One common acetabulum, One femur With almost

no
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no neck, two patellae situated posteriorly, fused by inferior

margin, and upper portion of tibia present.

135 Pasanisi.g'
Foetus without ahdominal parietés and absence of
diaphragm, Two kidneys and two ureters, single umbilical

artery (a very bad description).

%, Rafferty =
child lived eight hours, no dissection allowed,

Abdominal cavity small. Genito-urinary organs represented by
a small round aperture, situated acéording'to figure, in front
of thigh below groin surrounded by a slightly elevated fleshy
ridge, Bones could be felt, no anus, Feet Joined together at
heel, outer borders fused, usual number of toes. Figure shews
a symelus with external characteristics similar to specimen

described in this vpsper.

¥, Szcenero |

Full time child, died immediately after birth, lower
limbs fused, =anding in a toe-1like appendage, Sgcrum and right
ilium wanting. One composite femur, one small bone at right

angles to femur representing the tibiae and fibulae, one small

ratella
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batella, Large intestiine accompanied the umbilical artery
to the umbilicus and ended there in a blind dilated extremity.
Two kidnsys, ureters and bladder, the latter open-at: wmbilicus

rresent, ovaries and Fallopian tubes present,

Sachsse.QQ

Symelus, eight tces, plantar aspect of feet turned
forwards, vertebral colurin in the middle was bent with con-
vexity tc the right., Externsal genitelia and anus awanting,

& little sbove where latter ought to be a small canal was found
admitting a probe for scarcely two lines. Above this canal
a'cone of skin stood out prominsntly. Only seven toes seen
from the plantar aspect on dorsum eight seen, the eighth be-
ing between the third and fourth not sexceeding four lines in
length and lacking the nail. Some eirculér and longitudinal
muscular fibres seemed to run tc the conoid process found above
coceyx., The left abdominel ring occupied by & ligsmentous cord

which seemed 10 descend from the left kidney.

Viscera., ILiver small and further to left than right,
Transverse colon dilated and rectum ended as a distended sac.
Ovaries and Fallopian tubes present on both sides. Urachus
running from neighbourhood of tube to umbilicus terminated like

a8 beam only loosely connected with peritoneum, Vestige of great

omentum -




“‘omentum ¢ found adhering to transverse colon., Kidneys,
ureters and bladder absent, large suprarenzls present. 1In
relvis a rounded body was found from which a canal ran down
inté pelvis, Uterus was a spherical body with a round ligamant
from whiéh a cuneiform. process like a vagina descended to the
foramen ebove mentioned, situated above usual seet of anus,

The canal arising from rounded b»ody in pelvis Joined the vagina

this rounded body was filled with a gelatinous substance,

Bloodvesgsels, Aorta gave off below the phrenic arieries

one suprarensl dividing into two, Aorta above second lumbar
vertebra divided, right brench ran to pelvis where it divided
into two, of which the larger trunk was continued as umbilical
artery to bean-like body above descrined. The smeller was con-
tinued beneath Poupart's ligsment aé external iliac and femoral
arteries., No internsl iliac seen, The left undivided branch

of the aorta was continued as femoral artery.

Skeleton, Six lumbar vertebrée. Ischia fused bshind with
each other, and in front with pubes, closing outlet of pelvis
below, except posterierly above fused ischia, the other Boun-—
daries of this opening being the sacrum and coccyx, and latterly
the sciatic notch on ilia. The fused descending pubic rami
Projaecizd down like a crest between the femora, femora rotated

cutwards




outwards, The fibulae were completely fused and situated be-
hind and between tibiae, The metatarsals of the fourth digits
were fused in mid line in such a manner that only seven digits
were seen on the plantar aspect but eight on the dorszl, no

calcanei noted,

Muscles, Pyriformis muscles fused at margin., Tensor
fasciae latae, glutei, gemelli, obturator internus on the right
side, obtuiator externus and pectineus all present, From pos~-
terior aspect of fuged ischia a fleshy mﬁseular bundle arose,
the tendinous fibres of which werse aittached to both femora be-
‘twasn the head and greattrochanter, Beneath this muscle
another, parsllel to the femur, was observed which took origin
from the great trochanter, Adcuctors were normal, Below the
knees the tibiae were bound firmly togéther by fascia, Sartor-
ius bellied, vasti externi, interni, crurei, all pressnt and
normal, except for change of position due tb rotation outwards,
~graciles yresent, Semitendinosus and semimembranosus absent.
Short head of biceps fused with adductor brevia, long head
fleshy, and inserted into ususl place, The innsr aspect of
the two muscles was pound together above the external condyle
by a fleshy band. The popliteal tendons seemed to decussate and
each was bound‘by.fibres to the external femoral condyle,
Tibialis anticus, extensor cummunis digitorum, extensor pro-

prius hallueis, extensor brevis digitorum all present, A smoll
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-fleshy membrane attached to inferior extremity'and fused with
fiexor brevig pollicis was thought to be abduector pollicis.

Tibialis posticus and flexor digitorum muscles present, lum~

bricales fibrous but not made ouf.
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Sirena Santi,

a,

Single inferior extremity with two feet united at
heels, the limb at‘iight angles to the trunk and appsarently
attached at the lumbar region; Ilumbo-sacral spina-bifide:
abdomen &nd pelvis open &nteriorly with viscera projscting.
Ischia fused, ascending ischial rami and descending pubic rami

awanting, the pelvis bshind vertebral column and without mus—

cles, the pelvie cavity bounded in front by sacrum at the sides
by the ilia and behind by the horizontal pubic rami, The
acetabula were placed in the mesial line inside*the pelvis and
the femora came out horizontally from the pelvig and appsarsd

to articulate at an acute angle with the sacrum,

A case of "Dicephalus dibrachius sirenoides" (Taruffi)

- Which from the umbilicus downwards became thinner and finally

terminated in a coniéal gstump with small toe-like appendage.
Iliac bones fused into one plate, in its middle a flattiened
heart-shaped piece of btone representing the pubis with two
tubercles inferiorly the rudiments of the ischia, composite
femur and tibia, latter ending in a point., Two complete heads

and two arms.
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50, Manners Smith '*

a, Symelus, Thirteen dorsal vertebrae, thirteen ribs
on the left side, six lumber vertebras, Iliac bones well de-
veloped, ischia fused., Femora and patellas separate, fibulae
fused, fourth and fifth metatarsal bones fused, cuboids fused

calcenei fused,

Mugeles present, Gluteus maximus, G.Medius, G.Mininus,

pyriformis, obturator internus, fused inferior gemelli, fused
quadratus femoris, obturator externus, short head of biceps
édductor magnus, A,longus, A.,brevis, gracilis, sartorius;
rectus femoris, vastus externus, vastus internus, crureus,
peroneus longus, peroneus brevis, extensor communis digitorum,
tipvialis anticus, extensor longus hallucis, extensor brevis
digitorum, popliteus, flsxor longus digitorum and flexor longus
helluecis fused, tibialis posticus, flexor brevis digitorum,
abductor hallucis, adductor hallucis obliquus, adductor trans-
versus, flexor brevis hallucis.

Nerves, Single large sciatic nerve, gluteal nerves and

nmuscular bhranches,

b, Sirenomelus., Last lumbar verteora articulated with

the
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the iliunm, scoliosis in lumbar region. 1Ilia fused into iliac
shield, ischia fused, pubis rudimentary. Pemora and patellae
fused, pointed bone represented bones of leg,

Mass of fat repressnted gluteal muscles, obturator
externus, adductor magnus, A,longus, A,brevis, gracilis, sar-
torius, rectus femoris, vastus externus fused, vastus internus,

crureus,

a. Sirenomelus., Ischia fused, ilia separate, femora

fused, single pointed bone in leg, two patellase.

Musclesg pregent. Gluteus maximus, medius, minimus, adductor

magnus, A,longus, A.brevig, vasti, crureus,

Tegstes prasent in inguinal region, vasa deferentia
Joined ithe rectum, large intestine terminated in cone shegped
blind extremity. Kidneys, bladder and urethra wsrs present,

skidneys large and cystie, urethra,

22

1. Supevilis,

Fostus about seven months., No merk of sex, Instead
of legs a bag running to a2 point extremity of which is car-
tilaginous, In bag, bone threse inches long covered with muscular

flesh
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flesh articulating with sacrum. 0ssa inominata awanting; below
anus which is in middle of os sacrum there is small tail like

that of a pig.
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‘TABLE I,

External Genitals present.

l, Teachasr & Coats, A rudimentary penis described.

2. Cruveilhier. Vestige of a clitoris found,

3. McLaren, A penis?

4, Julliard. | Vulva and végina found,

5. Vrolik, One testicle in a serotal fold.

6. Rafferty, Rudiment of a penis?

7. Behn, The only authentic case of a penis with

_a urethra and a serotum.

TABLZE II.

Anus present.

i. Teacher & Coats.

2. Gruveilhier |

3, Cruveilhier

4, Sachsse

5. Abramoff &~Riezanoff;'

6., Julliard.
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TABLE III.

"Tailg® present

0tto, observation CCLX,

Cruveilhier

Bennett

Sachsse

'Rossi

. Supervills

Milroy

McLaren ? (says penis)

9.

10.

11,

1=.

13.

14.

15.

Abramoff & Riezanoff.
Hofer

St.Hilaire

Ruge

Ballantyne

Huesker.

Gray



Male

0tto CCLXI,

" QOCLXIII,
| Teacher & Coats
{ Bennington
| Behn
|} ¥ilroy
Yoorhsad
fartmann
Hottinger
| Held
«lﬂajer
' foehler
1 Vrolix
1 Irso1sto
- Yorre
0§1ori
 Solger
 laboug1e
Bennett

Ruge

Wremopp & Riezanoff

0digyg

i femers gmign (3)

TABLE 1V,

Female
Otto CCLX.,

" CCLXII.
" QCLXV,
Cruveilhier.
Dieckerhoff,

Sachsse,
Meadows 3.
Bocrhaave 2.
cortese
Huesker.
Ehrmann,
Julliard
Jagkson.,
Sacchero

Grayo

S'e’x.

(148

~Doubtful Undetermined
Rossi otto CGLXIV.
McLaren Cruveilhier
Kidad Duncan
J.P.Henry Rafferty
Dolkowski McLaren
Hofer, Lewers
Graetz. Pasanisi
Gaddi

Santi-sirena 2.




1.
2.
3,
4,
5.

7
8.

9"

10,
11,

TABLE V,

Hydrocephalus present.

1., 0tto CCLXI.

! . $

B, " CCLXII,
3, Cruveilhier
4. Ballantyne

5 [ G’I'ay *

T ABLE VI,

Kidneys & Suprarenals,

0tto COLXIII, Kidneys present.

" CCLXII. Left kidney vestigial, left suprarenal present

Teachsr & Coats., Kidnsys present,

Cruveilhier, Two kidneys and suprarenals

Bennington.

Behn,

Dieckerhoff,

‘Sachsse,

Rossi,

Dunn,

Suprarenals pressnt, kidneys absent,
" " "o "
"Left uropoietic organs normal,"
Suprarenals present, kidneys absent,
Left kidney anc. suprarenal present,

Kidneys present,

i




11.
12,
13,
14,

15,

- L
2.
3.
4,

TABLE VI, Continued,

Meadows, Suprarenals present, kidneys absent.
Moorhead, " " " "
Abramoff & Riezanoff, Two cystic kidneys.
Sacchero, Two kidneys present.

Manners-Smith, Two kidneys present.

TABLE VII,

Bladder, urethra & ureters present,

0Otto CCLX. Bladder rudimentary, urethra rudimentary.

Gruveilhier;Two ureters confliuent and rudimentary bladder,

Kidd. Rudimentary bladder

Sacchero, Bladder open at umbilicus,
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7.

11,

12,

13,
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EXPLANATION OF FIGURES,

Figure I. Photograph of specimen seen from in

wv_front., The rotation of the legs and’

their fusion along their outer sur-
faées.and.the‘position of the soles

_are all well seen,













Figure 111, Photograph of specimen seen from hbehind,
| the smell button-like caudal appendage

is seen projecting above the normal site

of the anus,







Figure IV, View of the pelvis and femora from in front, The

Figure V, View of the pelvis from behind S.C. Lower =nd of

left femur has been disarticulated from the Pel-
vis, L, Lumbar Vertebras, S. Sacrum, I. Ilium,

P. Anterior end of keel of bone formed from fusion of
pubis and ischium, T.Thyroid foramen, 0, Obturator |
Foramen, A.S. Anterior Superior Spine, P.C. Pubic

Crest, F, Femora,

Sacrum and Coocyx projecting backwards snd upwards,
L, Lumbar vertebra, I. Ilium, Is. fused Ischial
tuberosities, A, Acetabulum, P,.S., Posterior Superio

Spines, A.S. Anterior Superior Spines.







Figure VI. View of the bones of the leg and foot seen
' | from the posterior aspect of specimen.
T. Tibia, F. Fibula, :O.G.- fused Ossa (Calecis,
A, Astragalus, S. Scaphoid, Cb, Cuboids,
¢. Cuneifoims, M. Metatarsals, P.M. Fused
fifth metatarsals., P,Phalanges, This fig-
ure is not on the same scale as Figs,IV, &

o Ve







Figure Vil.'VieW of a disseciion of the muscles of the gluieal
region and postérior and uppar vart of thigh.
@.Gluteus Maximus cut and refiected up and down,
@.M.Gluteus Medius, P, Pyriformis, D. Mass of mus-
cle representing probably Obturator Internus and
Gemelli muscles;~F. and E.El Fused Quadratus fem—
oris nuscles, B, Short head of Biceps, S.B. Sami~
membranosus, S.T. Semitendinosus, A. Adductor-Magnus;.
V.E., Vastus Externus, S.N. Sciatic Nerve, on»the
right side issuing frem the pelvis in two divisions

one of which pierces the pyriformis,







Figure VIII, View of a dissection of the muscles of the front

of the thigh. E.O0. External Oblique, I. Iliopsoas,
P, Pectineus, A,L., Adductor Longus, S. Sartorius,
AM,. Adductor Magnus, @&, Gracilis, S.T., Semiten-
dinosus, S.B.Semimembranosus, A.E.S. Aponsurotic
expansion from sartorius, V,I, Vastus Internus,

R,F. Rectus Femoris, Pa. Patella,







Figure IX, View of a dissection of one half of the posterior
aspect of the ieg and foot. T.,A., Tiblalls anticus,
E.L.H, Extensor longus hallucis, E,L.D, Extensor
1onéus digitorum, E.B.D, Extensor brevis digitorum,
P.L. Peroneus longus, P.B, Peroneus brevis, G,

Gastrocnemius.

Figure X. View of a superficisal disséction of the sole,
r,L.D, Flexor longus digitorum, T.P, Tibialis
vrosticus, L., Lumbricales, 7. Transverse band coﬁ—
necting innermost tendons of the flegor longus

digitorum muscles, P,T.N, Posterior Tibial Nerves,







Figure XI. View of dissection of the anterior aspect of the
leg and sole of the foot. S.T., Semitendinosus,
¢. Gastrocnemius, F,L.D, Flexor longus digitorum,
T.P,Tibialis posticus, F.B.D., Flexor brevis digi-

torum, L, Lumbriéalis, T, Transverse band of fascisa,

Figure XII,The internal generétive organs sesn a8s dissected
out under water, U.R. Right helf of uterus. U,L.
left half of Uterus. R.L. Round ligament of the

Uterus, F,T. Failopian Tube, 0, Ovary, M.S. Meso-

salpinx.'







Figure XIII,View of deep dissection of the anterior aspect of

the leg and foot, The flexor longus digitorum
muscles have been cut and turned down. F,L.D,Flexor
longus digitorum muscles, P, Popliteus, T,P, Tibialis
Posticus, F.L.H, Flexor Longus Hallucié, I.M., Inter-
ogseous membrane with posterior tibial nerves ly-
ing on it. G. Gastrocnemius with its tendon pulled
out, F,B.H., Flexor Brevis Hallucis, A. Accessorius

A,H, Abductor Hallucis.







Figure XIV, View of the pelvis vigcsera., The left half of the

uterus is pulled somewhat tc the left and the large
intestine to0 the right, L,I. Blind extremity of large
intestine, U.L. Left half of uterus, U.R. right half
of Uterus, 0.R. Right Ovary, F.T, Right Fallopian
Tube, R.IL, Round ligament of the uterus, U,A, Umbil-

ical arteries, 1I.C. Iliac Crest, M. Mesentery, R,Rectum.

Figure XV, View of a dissection done under water of the con-

gtricted termingl portion of the largs intestine,
L.I., Blind extremity of large intestine, 1, 2, 3, 4
Four globular masses, 5 Leaf shaped mass, 6 oval mass,

7 elongated cord,

Figure XVI.,Diagram (after McMurrich) of the development of the

umbilical arteries ., Ul The originally single umbilical
artery ariging from the asorta and dividing into the
two brancheas Ug U2 which later atrophy and dissprear,
U"‘S The hypogastrics arising from C.I.the comaon iliacs
B. dJunction of Umbilicals and hypogastries, S. Middle

Sacral, The light shaded part from UL to B, ultimate-
ly disappears.

Figure XVII.Diagrammatic view of the termination of the posterior

tibial nerves in the soles of the feet.







 Figures XVIII, & XIX., Figures of symeles, XVIII., from Crubeilhier

" and XIX from Ballantyne.
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Figures XX, & XXA. PFigures of Uromsles, XX. from Behn, and
| XXA, from Otto case COCLXXI.

Figures XXI. & XXII, Figures of sirenomeles, XXI. from Ballantyne

and XXII, from Cruveilhier,







Figures XXIII, & XXIV, Skeletons of mirenomeles, XXIII, from

Vrolik and XXIV, from Manners—-Smith.







Figures XXV, & XXVI. Skeletonsof Symeles from Oruveilhier.
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Figure XXVII. Views of skeletons of symeliens taken from various

gsources to shew the gradual transition of one foorm
into the other, A. Sirenomelus, B, Uromelus C.& D,

Symeles,

Figure XXVI1l.Schema (after Bolk) to shew the primitive condi-

tion of the os #nominatum and the segments enter-

ing into its structure,







Figure XXIX. Diagram of the os inominatum shewing the muscular
attachments, The numbers indicate the segments

hich the muscles get their nerve supply and

conséguently the segments which enter into the

structure of the musclég.
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Figure XXX. Schema (after Bolk) of the ségments which enter into

the structure of the os inominatum, The red lines
indicate the boundsries of the segments, T.L.- V.L,
the lumbar segments, 1S-2S the sscral segments, 12D

the twelfth dorsal segment.







Figure XXXI. Schema (after Rolk) of the segments composing the
inferior limbs. Only the ilium which develops in
- the dorsal parts of the segmenﬁs is shewn, and the
linb is drawn, for clearness, as if it projected at
right angles to the trunk. The parallel lines in-

dicate the boundaries of'the segments,

Figure XXXII.Schema to illustrate how defect of the pbsterior

Segments produces the symelian tyre of monster,
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Pigures XXXIII, & XXX1V, From Dareste to illustrate how amniotic

pressure produces symeliens. M.A, Anterior limbsg,

M.P, Posterior limbs, C. Heart, A. Amnion, C.C,

fapuchon,caudal,
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