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Utero-Placental (Accidental) Hamon-hage. 

By GORDON LEY, F.R.C.S. (Eng.). 

Gynmcoloyisl, Hampstead General Hosfiital; Assistun1 Obstetric 
Surgeon, The City  of London Natsrnily Hosfiital. 

P R  (.)LUG L'E. 

SIKCE the commencement ol July 1915 1 have treated, or seen 
treated, and followed up, fifty cases of so-called accidental 
hzemo'rrhage and retroplacentai haematoma. 

Three o f  these cases have died, and have provided me n i r f i  
pathological material which I have carefully compared with other 
pathological material removed from women dying during labour 
from conditions other than accidental hamorrhage. 

This clinical and pathological material has stimulated me to 
attempt to placc this condition on a satisfactory basis. The  paper 
which has resulted consists of two parts---Part 1, (;linic-nl; I'art 11, 
Pathological. 

PART 1. 

A CLTNICAI. R E P O R T  OF FTFTY COKSEC'L'TIVE CASES. 

The aetiology of this condition is of considerable interest, and 
will be dealt with first. The average age-incidence in the series of 
fifty cases was 31.6 years, the youngest case being 19 and the eldest 

The parity incidence was as  fol lo\~s  : Nine (IS per cer.1.) \+-ere 
primigravidae; 41 (82 per cent.) multipane. Tlie averagv parity o f  
the muhiparre was 5.7 pregnancies, with a maximum parit)- o f  
15 pregnancies. The abortion incidence was I abortion to 9 labours 
at term, as against a normal abortion incidence of I to 4 or 5 Iiiboi-rs 
at term, 

\Viih regard to the causative factors, it mill, I think, be heFt t o  
takc up separately the causes given by authors and eliminate thcm 
n hen possiblc, singly. Trazlmatism, on careful questioning, 
played 3.) part in any one of the cases. Neither did it in anp of 
the 17 cases recorded by Whitridge Williams (1915).35 It u a s  
thought to be the cause in a small percentagc of Essen-Mijller's 
(1913)12 29 cases, and in 5 of Gaston's (1906)lj 70 cases. 
Frequently the patient attrjhiited the hxmorrhage to an accident, 

43 years. 
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but the nature of the accident and the interval betrveen the accident 
and the Onset Of symptoms always excluded it as the causative 
facmr. 

Kuplure of the sinus circularis of the placenta is thought to be 
an occasional causative factor by Essen-Moller.12 

Fright, morbus cordis, fibroid turnours and d.iseuses of the 
blood played no part in any of the cases. 

Shortness o j  the umbilical cord was no,t the causative factor in 
any one of the 50 cases. The average length of the umbilical cord 
in 32 cases in which it was measured was 21.3 in.; the longest 
being 34 in. ; the shortest 13 in. In  one case the cord is mentioned 
as having been wound three times round the child, but there was. 
no tension on the cord, this child being born alive. Shortness of 
the cord was given as the cause in 12 of the 70 ca.ses recorded tiy 
Gaston.l5 I t  appears to me impossible for shortness of the cord to 
cause separation of the placenta unless there is traction on the fetus. 
Obviously ehe res,istance by soft parts is such that the foetus not 
only ceases to travel forwards at  the time tfie uterine contraction 
ceases, but is actually forced backwards by the recoil of the 
muscular pelvic floor. During the pain the uterus with the placcnta 
is travelling in the same direction and at the same pace as  the f e t u s  
is travelling. Therefore there can be no piill on the cord either 
during or  at the termination of a pain, while the child remains 
within the genital tract. 

Endometritis is, of course, an impossible xiiological factor 1 0  
exclude, but if, as is generally stated. endometritis, is a cause of 
abortion, the low abolition incidence would appear to negative this 
theory. 

Thc Wassermann reaction was positive in only one 
of rg cases in which it was applied. It will therefore be .wen that 
syphilis played no part at any rate in these cases. 11 is mentioned 
as  playing a part. in one af Gaston's l5 7 0  cases. 

One condition, and one condition onlv, was preeminently 
associated with accidental hxmorrhage, i . ~ ,  albuminuria. This 
was present in 42 (84 per cent.) of the 50 cases. The amount varied 
from a fine cloud to 15 parts per 1,000 (Esbach). It was us1ially, 
however, in considerable quantity. Hpiline and granular casts 
were present in 13 (26 per cent.) of the cases. Chronic ncphritis 
was clinically present in only 3 (6 per cent.) of the cases. Tn the 
others, the albuminuria was apparently of toxzmic origin, is., 
it cleared up after delivery, the average duration of albuminuria, 
excluding the chronic renal cases being 11.3 days. Toxmnic 
symptoms, i.e., edema, headache, vomiting, et.c., mere acsociatcd 
in 17 (34 per cent.) of the cases, eclampsia with onc. 'I'his, 
association of albuminuria cannot be looked. on as an  accidental 
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occurrence, and in the absence of other caustivc factors, one 
naturally looks to the cause of the albuminuria as the cause of the 
haemorrhage. The  association of a toxaemic condition in a higher 
percentage of multiparae than primigravidae is, I know, without 
precedent, and I have no satisfactory explanation of this 
phenomenon. Winter, in 1 8 8 5 , ~ ~  first directed attention to the 
presence of albuminuria in these cases, since which time nephritis 
or albuminuria has been regarded as the most constantly associated 
factor. It was associated with the condition in 64.7 per cent. of 
17 cases (nephritis once) recorded by Whitridge Williamss5; in 
37 per cent. of zg cases, Essen-11'Ioller12; in 34-25 per cent. of cases 
recorded by Aschkanazy (1902)~; in 50 per cent. of cases, Muus 
( 1 9 0 3 ) ~ ~  ; in 42.86 per cent. of 70 cases, Gaston l6 ; in 36.9 per cent. 
of $3 cases, Bar and Kervily (1906)~ in 51.9 per cent, of 158 cases, 
Dorman (1913)~~;  in 50.75 per cent. of 67 cases, Hartmann (IgO7)." 

The frequency of the condition in association with eclampsia 
has also been noticed, cases being recorded by Bar and K e r ~ i l y , ~  
Couvelaire (1912),* Essen-Moller,12 Zarate (1g15),3* Seotz (1903)~~ 
and Young ( 1 9 1 4 ) ~ ~  amongst others. These figures, although in 
none of the records is the percentage as high as  in my series, still 
further emphasize the association between albuminuria of toxaemic 
origin and utero-placental hzmorrhage. 

The  examination of the pathological material which I have 
obtained shows areas of necrosis with haemorrhage in the uterine 
wall, and I formulate the following theory for the haemorrhage: 
( I )  Focal necrosis with hzmorrhage, in the musculature and 
decidua of the uterine wall ; (2) resulting separation of an area of 
placenta opening the mouths of uterine sinuses; (3) extensive retro- 
placental haemorrhage. 

The onset of the htemorrhage is  usually towards the end of 
pregnancy. In this series there were between the twenty-third and 
twenty-eighth week, 3 cases ; between the twentg-ninth and thirty- 
second week, 8 cases; between the thirty-third and thirty-sixth 
week, 11 cases; between the thirty-seventh and fortieth week, 24 

The cases can be divided clinically into three groups : (a) Those 
in which the blood entirely escapes-external cases; ( b )  those in 
which the blood is entirely retained in utero -internal cases; 
(c) those in which there is free escape of blood with retention of a 
considerable amount in utero-combined cases. 

Grou9 (a) : External Cases. These cases are infrequent. 
Among the series of fifty cases there were only seven belonging 
to this group. The hamorrhage in these is never of great severity 
and is usually slight. T h e  only symptom is bleeding, which 
comeson without cause. Repeated losses, as met with in placenta 

CaSeS. 
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pr:evia, do not occur. In  the absence of labour pains there is no 
pain, bul the bleeding is likely to bring on labour. On abdominal 
examination nothing abnormal is, as a rulc, revealed, .i.c.., the 
abdominal findings of placenta praev.ia are absent. The fwial lieart 
cannot bc hcard in about half the cases; its absence will asskt the 
diagnosis, sincc in placenta przvia the child is usually alive at 
this s.tage. O n  vaginal examination nothing abnornial is revtialed. 
If Ll1e cervix will admit the. finger the placenta will not he felt. 
l’iw presence of albumin in the urine will’ go far I(.) confirm the 
diagnosis, but in tlie slight cases it is often absent. I t  was present 
in only two of the ca.ses in this series. The diagnosis hetween 
chis type oE case and a lateral placenta p r x v i a  can 1.1sually only 
bc made after the cxpulsion of the membranes and placenia. and 
t . k n  only when the hag of membranes is complete. 

I T  thi: loss has been slight and has csascd, 
and if the child is alive, rest with a. hypodermic injection of 
morphia will often result in the pregnancy continuing to term. 
The  patient should be diet.ed and the- b o ~ e l s  made to act t.wo or 
three times daily for the rcmaindw of her pregnancy with a view 
to elimination of toxin. If ihe 10,s js considerable, labour pains 
will. always he present, Thc membranes should then hc tupturcd, 
a tight. binder applied and a hypodermic injection of 1 cc. of 
pitiiitrin adminisicred. If it is essential that no further loss should 
ensue,, that is, if the condition of the patient is re:illv serious, the 
vagina should be plugged with gauze in addition. 1Vit.h regard 
10 plugging, I have had no case in which puerpeeral sepsis has 
f o l l ~ w ~ d  its use. It has a h a y s  been a routine that the vagina 
stiould be dried and swabbed out with iodine before plugging with 
dry s~tei-ile gauze. J feel, howevcr, after my esamin;ition ol patho- 
logical material that with plugging there is. ;t risk of spontnneous 
rupture of  the uterus through a necrosed area.. This ruplure 
actr:ally happened in nne case of cornhined 1i;wnorrhngtt (a ide  
(-“ax 27) in whjch plugging was used. 

II treatment is. carried out along thew lines bleeding 
will cEasf:, labour wi l l  progress rapidly, and delivery w i l l  be 
sponttlncous, tlie placenta and membranes as, a rule following the 
baby at once. In this series of cases the results to thc mothers 
t~auc been uniformly good ; the progress oC labour Iiaving been 
sitislactory from the onset of treatment. Half thc children were 
stillborn, but the life of the child is not under the control of the 
medical man, that being dependent entirely on Lhe initial separa- 
tion of the placenta. 

( b )  .Internal Cases. These cases have been sub-divided into 
( I )  clinical cases of internal haemorrh;i.ge ; (2) retroplacental 
t zcmatomata. 

The T,reu.trrtenb. 

Keszdts. 
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( I )  Cases of this class are also infrequent, occurring 1 1  times 

among the series od fifty cases. The haemorrhage in these cases 
is always considerable, and this is undoubtedly the reason why 
the blood does not appear externally. The explanations for its 
nonappearance hitherto given arc : (I)  that the cervix is not 
dilated; ( 2 )  that the membranes are adherent around the internal 
0 s ;  (3) that the presenting part obstructs the canal; (4) that the 
blood ruptures into the amniotic sac. ’I’hese are all unsatisfactory. 
With regard to the first of these explanations, it is well known 
that in threatened ahortion there is bleeding in the absence of 
dilatation. T o  give as  a definition of 
threatencd abortion bleeding without dilaiation of the cervix. and 
lo give as a reason for internal hzmorrhage the absence of dilata- 
tion of the cervix, is a paradox which should have no place in 
obstetrical literature. As a point of fact, dilatation up to two 
fingers is often present in internal cases. 

With regard to the second explanation- -the adhesion of 
membrane-one has only to watch the delivery of a case of internal 
hxmorrhage to sec that this plays no  part. The placenta and 
membranes follow directly o n  the baby, and 1 have seen no case 
of combined or internal hzmorrhage in which this sequcnce of 
events did not occur. With regard to the third explanation: in 
the absence of riipture of the membranes it is obvioi~sly impossible 
for the presenting part to block the cervical canal. With regard to 
the fourth explanation, it appears to me to be mechaniwllp 
impossible for the blood to rupture into the amniotic .sac. For it to 
do so a sharp salient of membranes must project into the amniotic 
sac. The tcnsion in the amniotic sac, normally not inconsiderable, 
will be raised at once by retroplacental hxmorrhage, and a s  fluid 
under pressure resists pressure equally in all directions. the 
formation of this salient will be rendered impossible. 

The reason whv the blood i s  retained is that the uterus is 
para1 wed. One assumes a sudden c.on:;ic?crahle 1i;emorrkag-e 
which forcibly distends the titerus which, thus taken unawares, 
becomes over-distended with resulting paralysis. The degree 
of paralysis varies from one in which, although the power of 
contraction is lost, the pom7er o l  resisting further distension is 
retained--i.e., muscular tone is present ; 10 one in which all power 
is lost, the uterus becoming distended to 1 hr mxxirnum stretc1:ing 
point o f  muscle ; even this is occasionally overcome, the case then 
lerrninating in uterine rupturca (vide Cases 4, 27 and 33). 

The o n s e t  is sudden, with a severe or intenwly 
severe pain in the abdomen. T h i s  is refcw-cd to by the patient 
as ‘‘ inchcribably bad,” as “ a tight band round the waist,” or a s  a 
‘ 6  bursting pain-” ‘I’he pain pi-sisls and there iq no alleviation. 

W h y  not in this condition ? 

Symptoms. 
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The patient’s mental state is often so affected by its severity that 
she is incapable of giving a coherent history, but rolls about the 
bed complaining constantly of the agonizing pain. It was a 
marked symptom in 54 per cent. of the cases ; but may be completely 
or almost completely absent. Vomiting is frequmtly present. It 
was present in 45 per Cent. of the ca.ses. It may be slight or 
persistent. The recognition of pallor by the patient or by her 
friends is a common symptom, and is helpful to the clinician. 
Fainting attacks, sometimes described as fits, are not infrequcnt. 
They were present in 45 per cent. of the cases. 

An examination of the patient reveals anaemia, usually 
extreme. The face is blanched, the face and hands cold and 
clammy. The pulse varies from a normal good pulse to a running 
feeble pulse of 120 or more. The temperature is as a rule sub- 
normal, the respiration rate is usually raised. The  abdominal 
examination is  characteristic, so much so that once palpated it is, 
I believe, difficult to fail to recognize a future czq. The  uterus is 
large; it may be definitely larger than it should be for the date 
of pregnancy. It is tense; this hardness is characteristic and 
resembles no other uterine condition. 1 t is frequently, although 
not by any means always, tender ; the tenderness may be localized 
to a definite area of the uterus. The fe ta l  parts cannot be 
recognized on palpation as a result of the hardness of the uterus. 
The  foetal heart cannot be heard. There are no uterine contrac- 
tions. On vaginal examination the cervix may admit one or more 
fingers or may bc undilated. The bag of membranes, if felt, is 
tense all the time, but not bulging. The urine will be found to 
contain albumin, which was present in every case in this series. 
The amount was never less than a cloud, and in only four cases 
less than four parts per 1,000 (Esbach). Granular and hyaline 
casts were frequently present. 

Troalment. Attempts to stimulate the uterus are not only 
uscless, but also tend to increase shock and should therefore not be 
encouraged. Attempts at delivery per vaginam will as a rule be 
fatal, and should play no part in the treatment of this condition. 
Rupture of the membranes is usually fatal, as  it relieves the one 
thing that is keeping the bleeding in check, i.e., thc intra-uterine 
pressure, which has become greater than the patient’s blood pres- 
sure. The treatment that I have adopted is to employ rest, and to 
watch carefully ( I )  the size of the uterus, which should be outlined 
with pencil; (2) the pulse; (3) the patient’s general condition. The 
patient is put in bed and kept warm. If her pain is intensely severe 
she is given a hypodermic injection of morphia, $ grain. The fact 
that morphia masks symptoms must of course be taken into con- 
sideratio n . 
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If her condition improves she should be left, the pulse being 
taken and charted hourly, and the height of the fundus carefully 
noted. After a few hours’ rest, the patient will recover from her 
shock, the uterus will recover from its paralysis, and contractions 
will start (vide Cases 35 and 43). The onset of contractions pro- 
duces external loss, which should be looked on as  a favourable 
sign, indicative of expulsive pains. The blood at first expelled is 
often watery, i.e, Serum stained with blood. This, 1 believe, is the 
origin of the theory that the blood has ruptured into the amniotic 
sac; the nurse in attendance has on more than one occasion 
informed me that the patient’s membranes have ruptured, and that 
“ bloody liquor ” was coming away ; examination has shown, how- 
ever, an intact bag of membranes. When contractions are definitely 
present and there is external loss, the case can be treated as one of 
severe external haemorrhage, i.e., the membranes can be ruptured, 
the vagina plugged, a binder and perineal pad applied, and I C.C. 

of pituitrin administered hypodermically, or the case can still be 
left to nature. The former was done in one case with good result, 
the latter in five cases with excellent results? The child will be 
expelled, stillborn, and will be at once followed by the flattened 
placenta, membranes and one or more pounds of clot. 

If the patient’s condition becomes worse, i.e., if the pulse rises, 
the uterus gets larger, or her general condition becomes worse, the 
case can only be treated by laparotomy. Caesarean section should 
be performed, and after removal of the fetus,  placenta, membranes 
and clot, vigorous attempts should be made to make the uterus 
contract (vide Casc 33). This is usually possible with powerful 
hand and hot towel stimulation. If satisfactory contractions are 
produced, the uterus should be sutured. If it remains limp and 
flaccid, in spite of stimulation, it must be removed (vide Cases 37 
and 4r), preferably by subtotal hysterectomy. Good judgment i s  
required in defining just when stimulation should be asserted to 
have failed. In Case 37 it was carried out for too long a period, 
the patient being allowed LO lose more blood than she could affoad 
to. After Caesarean section and suture of the uterus it should be 
carefully examined for external partial ruptures (vide Cases 4 and 
33). The presence of these will be shown by free intraperitonea1 
blood. These ruptures are due to the extreme tension, possibly 
coupled with necrosis, rupturing the peritoneum and the outer 
muscle layers, which contain more fibrous tissue than do the inner 
layers, and are also, of course, more stretched than are the inner 
layers. These tears should be sutured. The uterus should then 

1. Since writing this paper I have seen four other cam t,rmtad by the latter 
method with equally good results. 
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be examined as a matter of interest for subperitoneal haemorrhages, 
which are usually present, as are also intramuscular haemorrhages, 
which may be noted at the time of Caesarean section. The cases in 
which the uterus was sutured after a s a r e a n  section (Cases 3, 5 and 
33) have all recovered, and Cases 3 and 4 have each had a live 
baby at  term since, without untoward symptoms. The cases in 
which hysterectomy has been necessary (Cases 37 and 41) have 
died shortly afler operation from the combined shock and loss of 
blood. 

By this term 1 mean htemor- 
rhages which are entirely behind the placenta, and are, as a rule, 
associated either with no external loss or only with a show. There 
were seven cases of this type in the series of fifty cases. They are 
clinically unrecognizable, but sliould always be suspected when, in 
a case of toxzmic albuminuria or chronic nephritis, intra-uterine 
death of the f e t u s  has occurred. They appear to be of particularly 
frequent Occurrence in cases of chronic nephritis, the three chronic 
nephritis cases in this series all being in this class. There may be 
a history of a sudden short attack of pain, but more often there is 
a complete absence of symptoms. The condition is not of necessity 
associated with death of the foetus, which will be dependent on the 
area of placenta separated. Albuminuria was present in all casks 
in this series. 

These cases are by far the most numerous. 
In the series of fifty there were twenty-five cases which came under 
this heading. Albuminuria nas  pre.sent in twenty-two of the caws, 
and was definitely absent in only two. Hyaline and granular casts 
were frequently present. The cases can be divided inio two sub- 
groups: (a) Cases of internal haemorrhage in which recovery of 
the uterus has occurred almost a t  once, or at any rate before the 
parient is seen, so that when first seen she is losing blood ; ( b )  Cases 
which have started with external hzmorrhage, but in which a 
sudden severe hmnorrhagc has caused paralysis of the uterus, with 
consequent cessation of loss. 

(a) These cases are by far the most frequent. They show a 
combination both in symptoms and signs of internal and external 
hzmorrhage. There are, as a rule, abdominal pains, vomiting, 
anEmia, and often fainting attacks, followed, either a t  once, or 
after a short interval, by bleeding. In  some cases these svmptoms, 
with the exception of bleeding, are not present, and only the 
characteristic utrrus indicates the presence of internal haemorrhage. 
The treatment is on the lines of an internal haemorrhage after 
external bleeding has started, i.e., either the case is left to nature 
or Lhe membranes are ruptured. a tight binder is applied and a 
hypodermic inicctioii of I C.C. of Dituitrin administered, or the above 

(2) Retroplacental Hmmatoma. 

Combined Cases. 
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are associated with vaginal plugging. The results to the mothers 
have been with one exceplion excellent; one case dying of uterine 
rupture (vide Case 27). The children have been with threc excep- 
tions stillborn. 

I t  is obviously improbable that the 
uterus will become distended after labour has once started. They 
are recognized by the characteristic signs of internal hzmorrhage 
following on external hamorrhage. The treatment is that of 
internal hzmorrhage, that is, the treatment of the state present. 
The results should be satisfactory to the mothers. 

( b )  These cases are rare. 

Rrieflv summarized the cases have been as follows :- 

Incidence 
of Materna.1 Foetal 

Cases. Albmninuria. Mortality. Mortality. 
External bleeding ... ... 7 (14%) 2 (28%) 0 4' (56% 1 
Internal bleeding ... ... 11 (22%) 11 (100%) 2 (18%) 11 (100%) 
Combined bleeding ... ... 25 (SO%) 22 (88%) 1 ( 4 % )  22 (88%) 
Retro-placental hematoma ... 7 (14%) 7 (100%) 0 3 (42%) 

Total ... ... 50 42 (84%) 3 (6%) 40 (80%) 

To Mi-. Comyns Rerlreley and Mr. Rardley Ilolland my best 
thanks are due for permission to publish the cases treated at the 
City of London Maternity Hospital. To Dr. Russell Andrews my 
best thanks are also due for permission to make use of, and publish, 
cerhin cases occurring at the London Hospital. Dr. Russell 
Andrews was extremely kind in allowing me to see and treat cases 
of utero-placental hzmorrhage in the London Hospital which were 
under his care, and for this and other kindnesses I am greatly 
indebted to him. 

R~asnm OF TREATMEST. 
(2) Membranes 
ruptured ; tight 
binder ; pitnitrin . (1) None. 

Mottier. Child. Mother. Child. 
External bleeding ._. ... 4 G (4) C (3) SS(1) - - - -  
Internal bleeding ... ... 5 G (5) - 

Retro-placental hsmatoma ... 6 G ( 6 )  G (31 SB (3) - - _ -  

SB (ti) 1 G(1) - SB (1) 
Combined bleeding ... 10 C: (10) c* (3) SA (7) 5 G (5) - SB ( 5 )  

(3) Membranes ruptured ; tight binder; 
pituitrin ; plugging of vagina. (4) Forceps delivery. 

Mother. Child. Mother. Child. 
- -  External bleeding ... ... 1 C (I) - SB (1) - - 

- - - -  - _ _  - Internal bleeding ... ... 
Combined bleeding ... 8 G(7)Djl) - SB (8) 1 D (1) - SB (1) 

- - - -  Fhtro-placental haematome. .. - - - -  

1. Two died after delivery. 
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(7) Cmarean 

( 5 )  Leg brought. down. (6) Cesarean section. hysterectomy. 
Biothei: Child. Mother. Child. Mother. Child. 

External bleeding 2 G(2) - D(2) - - - - - - - - 
Internal bl~eding - - - - - 3 G(3) - SE(3) 2 D(2) - SB(2) 
Conibined bleeding 1 G(1) - SH(1) - - - - - - - - 
Retetro - peritoneal - - -- - 1’ G(1) G(1) -- - - - -- 

hamatoma 

rmrr 11. 

THE PATHOLOGY OF UTERO-PLACENTAL 
(ACCIDENTAL) HBMORRHAGE. 

Hubert M .  Turnbull.) 
(From the Pathologhd Institute of the London Hospital. Prof. 

REVIEW OF LITERATURE. 

The pathological work carried out by numerous investigators 
has been considerable. The uterine musculature, blood vessels and 
decidua, and the placenta have come under notice and, further, 
studies of the other organs at necropsy have been made. It seems 
best to take up these structures wp~rately, and briefly to record the 
conditions noted by different investigators. The uterine muscula- 
ture has been particularly studied by Couvellaire ( I ~ I I ) , ~  Essen- 
Moller,l2 Whitridge Williarn~,~S Zarate,”s Seit.z,3° and von Weiss 
(1897):~ The decidua by Seitz,30 von we is^,^^ Schickele (1go4),ag 
Zarate,”8 and lhncardi ( ~ g o s ) . ~  The uterine blood vessels by 
Whitridge Williams,35 Seitz,30 von W e i ~ , 3 ~  and Essen-Miiller.12 
The placenta by Young,a7 Biancardi? Seitz,3O and von W e i ~ s . 3 ~  
The organs at necropsy by Couvellaire,8 Bar and KenTily,s Hart- 
mann,17 and von we is^.^^ 

THE UTERINE MUSCULATURE. 
Macroscopically, peritoneal ruptures and external, superficial 

ruptures of the myometrium have been noted by von \Veis~,3~ 
Kouwer (1908,~~ Hicks (1861)~~~ Engstrom (19 1 I )? Lieven (1g14),~~ 
Zweifel (1912):~ and Shaw (1914):~ and have been given special 
attention by Knauer ( ~ g o s ) , ~ ~  who attributed them to sudden severe 
distension, and by Fraipont (i914),I4 who attributed them to intra- 
muscular haemorrhages, diminished elasticity and friability of the 
uterine ~ d l .  

Inter- and intra-fascicu1a.r hlfim,orrhagas In. th,c uterine ~ U S G Z L -  

lature. “ Afioplexie zctero-:,lnc~tzicbire.” (Couveliaire (19rz.) 8 

1. Operation performed for eclampsia. 
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These have been noted by numerous authors, particularly by 
Couvellaire,8 who first accurately described the condition. Secondly 
by &rate,"S Fabre and Hourret 1grz),13 Zweifel,32 Berggren (1912): 
Spaeth (ig13),ae Jettner (1g13),lQ Fraipont,14 Clifford (1914): 
King (rgr4),Z1 Y0ung,3~ Brandt (1914): Shaw,s1 Knauer,22 Seitz,3O 
Targett (1g05),33 Le Lorier (1906),% Bar and Kervily," Keyworth 
(~gog),~O Munro Kerr,2' and Whitridge Williams.35 Haemorrhages 
into the broad ligaments and Fallopian tubes have also been 
described by Couvellaire,B Whitridge Wil l iam~,~S and Bergg~-en.~ 
Whitridge Williams described an extensive hemorrhage into the 
right ovary, and Couvellaire described, and illustrated in colour, 
one case in which there were numerous punctiform and streaky 
haemorrhages into both ovaries. Microscopically the haemorrhage 
into the uterine wall is described by all authors somewhat as 
follows :- 

The muscle bundles are separated and split into little bundles 
by streaks of red blood cells which dissect the individual bundles 
and, indeed, often separate cell from cell. These hemorrhages are 
sometimes more numerous near the peritoneum, sometimes near 
the decidua. They are usually more numerous in the region of the 
placental site. Zarate3* recorded one case which appears to me to 
be of great importance in that it gives evidence of the presence of 
focal haemorrhages and necroses which preceded the accidental 
haemorrhage. In a case of accidental h m o r r h a g e  associated with 
eclampsia which came to necropsy he found both recent and old 
haemorrhages in the uterine musculature. To quote from his 
paper :-" The antiquity of some of the haemorrhages is shown by 
their differential colouration with eosin. The attention is  attracted 
by the great quantity of connective tissue surrounding degenerated 
muscle bundles. This degenerated tissue, associated with an infil- 
tration by i-ound cells, is most noticeable in the areas in which 
older hemorrhages are." This means, I take it, that there have 
been an infiltration and replacement by fibrous tissue of degenerated 
muscle in the region of the older haemorrhages. 

CEderna of the inter-fascicular connective tissue has been 
described as frequently present by many of the authors especially 
by Couvellaireg and Whitridge Williams.36 

Leucocytic infiltration of the musculature is noted particularly 
by von W~iss,3* wlio held that it was the cause of the condition. 
In  his specimens the inner layers of the uterine musculature showed 
the' most marked leucocytic infiltration, that in the outer layers 
heing of the nature of a perivascular infiltration. It is important 
to add that in 4 out of the 5 cases in which the uterus was examined 
it had been plugged during life with iodoform gauze. This of 
itself would give rise to leucocytic infiltration. The case that was 
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not plugged showed the least leucocytic infiltration. Two of his 
cases showed an increase in the connective tissue of the uterine 
wall. 1,eucocytic infiltration of the musculature of slight degree 
around the older haemorrhages is also recorded by Zarate38 in one 
case, to a slight extent beneath the decidua in one case by Seitz,3O 
and in one case to a slight extent with a perivascular distribution 
by Couvellaire.* I t  is recorded as  being absent by Berg-gren,d 
Essen-IVIoller,12 Couvellaire,* and Whitridge Williams.35 

Degeneration of the individual muscle fibres is recorded by 
Seitz30 in two cases, by Hartmann 17 and by Zarate3* in one case, 
who said “some of the muscle fibres were entirely degenerated. 
Others showed the characteristic vacuolation of fatty degeneration.” 
Degeneration was not noted by Couvellaire,* Essen-Moller,12 
Whitridge Williams 36 or Young?’ 

Journal of Obstetrics and Gynzcology 

THE UTERINE BLOOD VESSELS. 
Changes in the blood vessels were n&ed by Whitridge 

Williamss5 and Seitz.30 They were found in the smaller blood 
vessels by Whitridge Williams in two cases, who thus described 
them : “ In some of the smaller arteries the intima was swollen and 
projected into the lumen. It was conspicuous on account of the 
diffuse blue staining which it assumed. In such areas the finer 
architecture of the vessel wall was disturbed and peculiar defects 
were seen which appeared as clear circular or elliptical zones, while 
in other places irregular blue granules were foamed which stained 
very intensely with haematoxylin. Throughout these areas nuclear 
fragmentation and atypical arrangement of cells was observed. 
In several places defects were present in the intima of the larger 
arterioles which may have been connected with the hzmorrhagic 
areas in their vicinity. In the walls of many of the larger veins 
free liaemorrhage had occurred, just beneath the endothelium, 
which communicated freely with the hzcmorrhagic effusions 
between the muscle fibres. Similar changes did not exist in the 
main blood vessels.” “ In conclusion,” he said, “ careful study 
of the arterial lesions in my specimen has led me to believe that 
they are toxic in origin and are due to the action of some substance 
circulating in the blood which possibly also produces changes in 
the smallest arterioles and capillaries which permit the escape of 
blood, into the tissues just as is observed in certain varieties of 
snake poisoning.” 

Seitz found changes in the blood vessels beneath the placenta 
of the nature of a marked proliferation of the vascular endothelium 
with narrowing of the lumen. 

The vascular changes described by Seitz, and the changes in 
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the vessels, apart from hzmorrhage, which were described and 
figured by Whitridge Williams, appear to me to be identical with 
those which normally take place in the sub-placental vessels a t  or 
about term, and which have been described in full by Goodall 
(19ro).J* Lacerations of the walls of some of the blood sinuses 
were noted by Couvellaire." By many authors the blood vessels 
are described as being normal, noticeably by Couvellaire,8 
Uergg~-en,~ Essen-Moller,12 Fabre and Bourret.l3 

Tm DECIDUA. 
Hmmorrhage into the decidzca has been noted by all observers. 

Such haemorrhage is a natural association o f  labour. 
Lcucocytic infiltration of the decidua has been noted by many 

observers, especially by von Weiss,"4 Seitz,3O who recorded its 
presence in one case but not in anothcr, and B i a n ~ a r d i , ~  who 
described it as more or less well marked i n  two of nine cases. 
Von Weiss in several of his cases found extreme leucocytic infiltra- 
tion of the uterine but not of the placental dccidua. This infiltra- 
tion was conspicuous only in the rases in which the uterus had been 
packed with iodoform gauze and WLS present in  all such cases. 
There can be little doubt that the packing was responsible for the 
infiltration. Inflammatory decidual changes were not present in 
the cases described by Couvellaire,8 Essen-M:liiller,12 Whitridge 
Williams;q6 Gottschalk (1897)~~  and Zarate.38 NO micro-organisms 
were found by any observer. 

Degeneiative changes in the decidua were observed by Seitz,"' 
who considered the retro-placental haemorrhage to be a phenomenon 
secondary to decidual necrosis or inflammation. He stated that 
"when the haernatoma is intra-placental the decidua is still 
necrosed. Such necrosis cannot be due to compression by the 
htematoma. We have found the cause of the pathological changes 
in the placenta to reside in the inflammation and degeneration of 
the decidua basalis." He  considered the degeneration of the 
decidua, which he  found most marked in the decidua basalis, to be 
due to vascular changes or chemico-toxic influences. Von we is^^^ 
described extensive decidiial necrosis in one case, focal decidual 
necrosis in two cases, and no necrosis in two cases. The necrosis 
when present was always most marked in the decidua basalis. 
Decidual degeneration was also ascribed by Schickele,ag who 
attributed it to a lack of blood supply to the decidua by which 
means a slow necrosis was produced. This lack of blood supply 
he considered to be in part the result of uterine contractions, in part 
the result of thrombosis of the sub-placental sinuses. H e  said that 
"owing to the lack of knowledge of the changes in the blood 

F 
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vessels towards the end of pregnancy one was not able to attribute 
the decidual changes (necrosis) to pathologic changes in the blood 
vessels, but there is a definite poverty of blood vessels in the region 
of the placental site. There is seen a defective nutrition of the 
decidua and a slow necrosis.” 

Biancardi,s in g placentze from cases of accidental haemorrhage, 
found in the decidua hzmorrhagic foci in various stages of retro- 
gression, deposits of fibrin, distension and thrombosis of blood 
vessels, and thickening and degeneration of the decidual elements, 
varying from cloudy swelling to complete necrosis. “ These 
changes are,” said he, “always more marked in the region of 
placental detachment.” He considered the decidual degeneration 
to be the cause of the placental changes which tie described in 
detail. He admitted, hovCever, that, apart from hzemorrhages and 
leucocytic infiltration, these decidual changes are found in the 
decidua of the normal placenta. He attributed the decidual 
degeneration to deciduo-ovular toxic products or f e t a l  toxins. 

Gaston l6 found that Nitabuch’s fibrin layer was thickened and 
the decidual cells were blurred and contained poorly stained nuclei. 
He considered that decidual haemorrhage was the primary cause of 
placental separation. Gottschalk l6 found “ extensive decidual 
degeneration in excess of the normal with focal areas of complete 
necrosis. Emboli, some reccnt some old, in the decidual blood 
vessels.” I-Ie considered that thc thrombosis was secondary to 
necrosis of the vessel walls, and that this in turn was secondary to 
deieclive decidual blood supply. ’The haemorrhages he attributed 
to local increase of blood presure, the result of occlusion of 
capillaries. He was of opinion that I‘ the kidney of pregnancy ” 
and retro-placental haemorrhage were secondary to decidual 
necrosis, this in turn being due to defective blood supply. The 
renal changes he considered to be set up bv liberated albuminuric 
poisons. 

PLACENTAL CHANGES. 

The changes in the placenta have deen described by many 
authors. They consist purely of the various stages of infarction. 
These changes have been carefully studied by James Y0ung.3~ 
Apart from stages of infarction, which are mentioned by all authors, 
little has been described. Essen-Mollerl~ stated that the degenera- 
tive changes found in the placenta are no1 characteristic of utero- 
placental apoplexy but may occur in other conditions as well. 
Gaston15 found thick vessels in the villi but no peri- or endarteritis. 
Seitz30 found round-celled infiltration of those villi which lay in 
contact with the degenerated decidua, and considered this to be 
“ inflammatio per contiguitatem.” He also noted fibrous hyper- 
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trophy of von Franque (concentric stenosis) of the vessels in villous 
stems near infarcts, and considered such hypertrophy as secondary 
to vascular stenosis and occlusion in the infarcted area. H e  further 
found syncytial hyper-activity in one case. This latter condition 
was also noted by von we is^^^ in two cases. The paucity of 
changes described in the placenta, apari fr0.m those due to infarc- 
tion, is noteworthy, when one considers the numerous changes 
described by various authors in the other structures discussed. 

CHANGES IN OTHER ORGANS. 

Excluding those cases in which the condition was associated 
with eclampsia there are not many recorded cases in which changes 
in the organs are described. Bar and Kervily3 recorded a case 
which is of such importance that I quote it at length. 

A vi-gravida; 30 weeks pregnant. A typical case of internal hremor- 
rhage treated by de Ribes’ bag. Patient became woi-sc. Czesarean section 
performed. Uterus contracted well. Sutiirecl. Death. Necropsy : the 
liver was pale and yellowish suggesting an early fatty change. The centres 
of the lobules appeared as yellow dots. There were no hzmorrhages. 
Microscopically in the portal zones the liver cells were normal. In the 
central zones the liver cells were shrunken and often ragged. The cyto- 
plasm was pale, the nuclei (sometimes free, sometimes only surrounded by 
a little shrunken cytoplasm) were shrunken and pale or hyperchromatic. 
The area affected was the inner half of the lobule. Sections stained with 
~ n i i c  acid showed fine fatty granules in the cells throughout the liver but 
more numerous in the cells around the central vcins. The kidneys were 
large and pale. There was granular deg~meration of the cytoplasm of some 
of the cells of the convolutcd tubules. There were casts in the tubules of 
the loop of Henle. 

Bar and Kervily arrived at  the following conclusions from this 
case that “ if researches show that hepatic lesions similar to these 
are characteristic of utero-placental apoplexy it will be proved that 
retro-placental haemorrhages are not merely vaguely allied t o  
nephritis but are directly allied to a complex state which one of US, 
Bar calls eclampism.” 

Von Weiss3* found degeneration of the renal parenchyma in 
three cases. In  one the epithelium was swollen; there were 
haemorrhages and granular discoloured hyperaemic foci devoid of 
nuclei. In one there were swelling and focal necrosis of the 
epithelium of the convoluted tubules. In one there were swelling 
and granular opacity of the epithelium of the convoluted tubules,. 
the lumina being frequently occupied by shed cells; there were also 
focal areas of destruction of cells and disappearance of nuclei. The 
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same author found liver changes in two cases. In one the liver 
cells were swollen and discoloured ; in the other the cells were large 
and swollen. In this case he also recorded sub-endocardial ecchy- 
moses. 

KnaeurQ2 found sub-endocardial ecchymoses in the left ventricle 
in one case, sub-acute nephritis with haemorrhage in the second 
case, and chronic nephritis with atrophy of the kidneys and hzmor- 
rhages into the liver in the third case. Hartmannl' found fatty 
infiltration in the liver and, in one case, small blood extravasations 
in the liver without necrosis or thrombosis. 

PERSONAL OBSERVATIONS. 

The material at my disposal consisted of three uteri removed for 
accidental haemorrhage from Cases 27, 37 and 41 of my paper upon 
the clinical phenomena, of die kidney and liver of Case 27, the 
kidney of Case 37 and of the kidney, liver, myocardium, diaphragm 
and spleen of Case 41. In one of these uteri there was spontaneous 
rupture. Further, I have taken as controls five uteri removed, at 
or near term, before or after death: (I) A uterus removed by 
operation from a case of rupture, the result of obstructed labour 
due to an impacted breech presentation with extension of the legs. 
(2) A uterus removed by operation from a case of rupture due to 
obstructed labour. (3) A uterus Irom a case of placenta praevia in 
which, during the performance of bi-polar version, the placenta 
was widely separated. *4 leg was then brought down. The uterus 
was at the time in a state of atony produced by chloroform. There 
resulted, therefore, extensive intra-uterine hzmorrhage, which 
caused the death of the patient in less than a quarter of an hour. 
The uterus was removed immediately after death and showed no 
macroscopical change. (4) A uterus removed by operation from a 
case of rupture. In this case there was no  absolute obstruction 
although there was considerable delay and slow advance due to a 
minor degree of contraction of the pelvic outlet. There was, 
further, a very considerable degree of albuminuria, which dis- 
appeared after removal of the uterus. (5) A uterus removed post 
mortem from a case of rupture extending from a traumatic lacera- 
tion produced by a manual dilatation of the cervix. 

These two series of cases have been divided into two groups, 
{A) cases of accidental haemorrhage, (R) control cases. 

In the following description of the macroscopic and microscopic 
changes, the macroscopic reports of the control cases are omitted, 
because in these no macroscopic change was observed, except 
haemorrhage and cedema along the edge of the rupture. 
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GROUP A. 

CASES OF ACCIDENTAL HZMORRHAGE. 
CASE AI. S.D. 1170, 1917 (Case 27 of Appendix, Part I). 

MACROSCOPICAL I$XAMIh’ATION. 

A uterus 16 cm. long by 12 cm. from side to side by 8.5 cm. from before 
backwards. Its inferior limit is, on the posterior suiface, a horizontal line 
of operative incision 8 cm. long. The rest of the inferior limit is repre- 
sented by a ragged tcar with thinned edge. This tear passes through the 
lower uterine segment and is horizontal save to the left where there projects 
downwards a triangular tongue of tissue measuring 7cm. in length and 
3 cm. across its base; the apex of this tongue is part of the cervical lip. 
There is subperitoneal blood infiltration extending upwards from the edge 
of the tear for a distance of 5 cm. upon the anterior wall. A similar infil- 
tration is present throughout both broad ligaments and extends inwards 
beneath the uterine pcritoncuru of the posterior surface lor a distance of 
5.5 cm. on the left side, am1 4 cm. on the right side. There are faint, 
irregular subperitoneal hmorrhages (up to I cm. diameter) scattered over 
the anterior wall of the upper body and over the fundus uteri. The mus- 
cularis vanes from a thickness of 5 cm. at the fundus to 2.5 cm. at  the 
lower limit. A central vertical section reveals :-In the muscularis of the 
fundus, at a depth of I cm. from the  peritoneal coat, an irregular hamor- 
rhagic area 2.5 cm. long by 0.3 em. deep ; in the anterior wall a hEmorrhagic 
area 8 cm. from above downwards by 2.5 cm. deep. The latter hizmorrhngic 
area involves the total depth of the wall save for the outer 2cm. and the 
inner 0.5 cm. ; it is slightly raised above the surrounding cut surface and 
crimson in colour, finely mottled towards its inner margin with translucent 
grey; it is considerably softer than the surrowdkg muscularis; it is 
limited internally by a very definite wavy band of more swollen, less 
ha:morrhagic, pinkish grey, soft muscularis. Two cm. above the horizontal 
tear there is a small, irregular, ill-delincd hacmorrhage (o.gx0.3 cm.). 
Parallel vertical sections show even more extensive haemorrhage than in 
the areas described. The placental site is situated upon the anterior wall; 
it measures 6 ~ 5 . 3  cm. and lies interual to the hEmorrhagic area in the 
anterior wall. The lowcr margin of the placental site is 6cm. above the 
edge of the tear. The tubes and ovaries arc normal. There is a corpus 
luteum (1.4X1 cm.) with glossy fibrous centre (0.6 cm. diameter) in the 
left ovary. 

A piece of liver ( 5 . 5 ~ 3 ~ 0 . 8  cm.). It is clay coloured. The parenchyma 
is swollen; the lobular pattern distinct. The periphery of each lobule is 
outlined by a pale brown rim. 

Two portions 01 kidney (5.5X2.7XI.2 em.). The capsule is thin, and the 
stripped surface perfectly smooth. The cortex, 0.8 cm. deep, i s  swollen, 
clay-coloured and flecked with very small, faint, paler dots. The cortical 
pattern is indistinct. The medulla is 1.2 cm. deep. 

MICROSCOPICAL EXANINATION. 
Portions were embedded in paraffin and after cutting were stained with 

1. The letters S.D. and P.M. and the numbers following them refer to 
Lhe Ledgers of the Patholngioal Jnstitute of the London Hospital. 
S.D. Surgical Department P.M. Post-mortem Department. 
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Ehrlich’s hamatoxyh and eosin, with Weigert’s iron haematoxylin and 
van Gieson’s mixture, and with Weigert’s fuchsin and neutral red. Other 
portions were cut upon the freezing microtome, and sections were stained 
with Sudan I11 and h-atoxylin. Sections (a), (b), and (c) were taken 
from the anterior wall of the uterus, (a) from a small haemorrhagic area at 
the fundus, (e) €rom the placental site, (fl from an area free from hzmor- 
rhage, (g) from the edge of the tear in the uterus, (h) from liver, (i) from 
kidney. 

Section (a). Anterior wall of uterus. The surface is formed by a 
narrow zone of decidua Vera. Throughout this the cells are dissociated to 
a greater or less degree and many are shrivelled and devoid of nuclei. 
This dissociation in places appears to be due to edema, clear spaces 
separating the cells ; elsewhere the interstices between the cells contain red 
blood corpuscles. Yerrosis is greatest in the areas of hzmorrhage. In the 
inner sixth of the myometrium the iudividual muscle fibres cannot be 
.distinguished, but the bundles are represcnted by a vacuolated matrix in 
which lie a very few tortuous narrow hyper- and hypochi-omatic nuclei. 
The vcins arc cngorged and there are a few areas of hemorrhage. In the 
remainder of the inner third a lew portions of the muscular bundles show 
similar degeneration and necrosis. Here, in the majority of the muscle 
bundles, the cells are not shrivelled but are swollen; they are seldom 
clearly defined, and absence of nuclei is conspicuous. There are many 
hcemorrhages; these haemorrhages are for the most part in the fibrous 
intermuscular septa. The degeneration and necrosis do not bear a fixed 
+elation to the haemorrhages. In the middle and outer third the changes 
in the muscle are very similar; tlefimd cells are more numerous but the 
majority of these are greatly vacuolated; others are hyaline. There are 
hz?nioi-rhages in the middle and outer third; they are more numerous in 
the middle third, but here are scanty in comparison with those in the 
internal third. In the outer sixth the bundles are widely separated by 
.edema. 

There is an infiltration with leucocytes throughout the decidua, the 
infiltration being greatest where hamorrhage is absent. There is consider- 
able infiltration throughout the myometrium. It is chiefly pei-ivascular, 
lying near veins and capillaries. The majority of the infiltrating cells 
have a round of oval nucleus and a basophil cytoplasm which is frequently 
vacuolated; there are also a very few neutrophil leucocytes. 

In sections stained with Sudan 1x1 fat granules are demonstrated in 
the endothelium of a few capillaries and in a very few of the infiltrating 
cells, but not in the muscle fibres. There is a musculeelastic hyperixophy 
of the intima of the larger arteries. 

Section ( b ) .  Anterior wall aj d e w .  This section includes the decidua 
Vera. The majority of the muscle bundles in the inner third of the myo- 
metrium show degeneration and necrosis similar to those already described. 
In the central third of the myometrium the fibres in a few bundles are 
ill-defined and vacuolated or shrivelled, but few have lost their nuclei. In 
the outer third are very few fibres which are not sharply defined and 
apparently healthy. There are haemorrhages in the decidua and several 
baemorrhages in the inner third of the myomctrium. In the central third 
there are a few areas of haemorrhage, and in the outer third are a very 
few small haemorrhages. The hzmorrhages are found in areas of 
degenerate muscle, but there is much muscular degeneration independent 
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of haemorrhage. In the outer third, greatest in the outer sixth, is an 
edematous separation of the muscular bundles. Cellular infiltration, 
similar in character and distribution to that seen in the last section, is 
present. The decidual veiiis are partly closed by iritimal proliferation. 
Fat is confined to a very few cndothelial and free granule-cds. 

Section ( c ) .  Anterior wall of uterus. This scction also inchides the 
decidua Vera. Muscular degeneration and necrosis are morc extensive than 
in either o€ the two preceding sections. They again increase in amoiint 
from without inwards, almost the whole of the inner third of the myome- 
trium being affected. Haemorrhages are confined to the rlecidua and inner 
third of the myometrium. (Edematous separation of muscle bundles is 
again conspicuous in the outer third. The cellular infilhation is also 
present. There are numerous polygonal and small, narrow, spindle cells 
loaded with fat in the interstitial tissue of the inuer third of the myome- 
trium ; similar cells are scattered throughout the outer two-thirds. A very 
few of these spjndlc cells are of larger size, and may be atrophied muscle 
fibres. 

Section ( d ) .  Fundus of ulerus. A portion of myoa,etriiim from fundus 
uteri. In the inner third are extensive necrosis and degeneration of the 
myometrium together with slight cedema. In the central third the 
degeneration is slightly less and the edema is greater. In the inner half 
of the outer third separation of the muscle bundles by d e m a  is very 
.conspicuous, the muscle fibres here are less degenerated but are for the 
most pait very narrow, pale arid ill-defined. In the outer half of the outer 
third there is little evidence of edema or of muscular degcncration. There 
are a few hzemorrhages into the interstitial tissue of the middle third. In 
the outer third, in both its outer and inner halves, there are numerous large 
haemorrhages. Slight cellular infiltration is again present. 

Section (e ) .  Placental site in uterus. In the decidua basalis wide 
venous spaces are filled by red blood and clot. There is much hzmorrhage 
into the decidual tissue. In the inner third of the myomctrium clegenera- 
tion and necrosis of the muscle are extensive. A conspicuous feature is 
the different degree to which different fibres in one and the same bundle 
are affected. Thus, there are niany bundles in which groups of fibres are 
swollen, hyaline and nucleated, whilst the remaining fibres are represented 
by a vacuolated area almost or completely devoid or nuclei (Fig. I). 
The nuclei in the hyaline fibres are pyknotic. Vacuolated hyaline fibres 
are also present. In the central and outer third similar degeneration and 
necrosis are present but arc of much less degree. There are no haemor- 
rhages. Infiltration with neutrophil leucocytes is very great in the decidua 
and is coi~spicuous in the inner muscularis. Towards thc sei-osa the infil- 
tration decreases, and lymphocytes become much more numerous than 
leucocytes . 

There are many romd and polygonal cells loaded with fat in the 
decidua. In the myometrium there is a considerable number of fat granule 
cells in the interstitial tissue. Narrow spindle cells containing fat also lie 
between and parallel to the fibres in many bundles of muscle. In trans- 
versely cut muscle bundles the majority of these cells arc triangular or 
stcllate and lie between muscle fibres. They belong to the interstitial 
tissues and some at auy rate represent the endothelium of capillaries. 

Sectiow (f). Non-hcemorrhagic uterits. In this section degeneration of 
the myometrium is much less obvious. I n  many bundlcs, howcver, and 
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more especially in portions of bundles, the muscle fibres are greatly vacuo- 
lated. The vacuolation is associated with karyolysis. Hyaline degenera- 
tion is very rare. The degeneration is slightly greater in the internal and- 
central thirds. There is no hemorrhage save in the decidua. The dccidua 
is infiltrated with neutrophil leucocytes, lymphocytes, and plasma cells. 
In the myornctriuin there is a slight perivascular infiltration with lyinpho- 
cytes, larger epithelioid cells and plasma cells. The cytoplasm of some of 
the epithelioid cells is vacuolated. 

FIG. 1. 

Section of inner third of niyometriurn showing (a) extemive areas of 
de wnemtioii and nccrositi ; (6) scattered focal islets of healthy niuscle fibres, 
a 9  (c) perivasculer lcucocgtie infiltration. 

8.1). 1170/191~. 

Section (9). Edge of tear in uterus. A section taken at right angles. 
to the long axis of the tear. It includes endometrial and peritoneal surfaces 
for about 2 cm. to  the side of the line of cleavage. The decidua drops 
towards the linc of cleavage SO that the line of cleavage measiires in depth 
one-quarter of the depth of the uterine wall at the other end of the section. 
For four millimetres from the line of cleavage the whole wall is represented 
by a few small islands of degenerate and necrosed muscle; narrow disso- 
ciated muscle fibrcs, and widely dissociated capillaries lying in a sea of 
blood. In places there are many leucocytes in the hanorrhage and to a 
less extent in the fragments of tissue. The hcemorrhage cxtcnds beneath 
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the decidua throughout the section, affecting rather less than the inner 
half of the myometrium. It decreases in extent as it passes from the line 
of cleavage. As it decreases the fibres in  the muscular bundles become 
less and less dissociated, but there is very little diminution in the degenera- 
tion and necrosis of the muscle. In the outer half of the myometrium 
haemorrhages are absent; the bundles are separated by cedema; there is 
very little degeneration of muscle fibres and necrosis is confined to some 
of the more internal bundles. 

Section (h) .  Kidney. mdema is indicated by separation of the tubules 
from one another and from their basement membrane. The cells of the 
kst  convoluted tubules and ascending limbs of the loops of Henle vary in 
size and are frequently ill-deiined and vacuolated or fragmented. Numerous 
nuclei are very faintly stained and shrivelled; pyknotic nuclei are less 
common; cells Without a nucleus are frequcnt. In many first coiivolutcd 
tubules the cells are almost completely necrosed. The cells of the second 
convoluted tubules are fatty and usually dissociated. There are small 
granules of fat in the epithelium of some of the collecting tubules. In the 
discharging tubules the cells show perinuclear vacuolation and frequently 
complde disintegration. There is no cellular infiltration. 

Section ( i ) .  Liver. Small sparse fatty granules are present in the 
hepatic cells and are most numerous in those of the centres of the lobules. 

CASE Az. S.D. 1135, 1918 (Case 37 of Appendix, Part I). 
MACROSCOPIC EXAMINATION. 

A uterus amputated through the upper part of the cervix and hardened 
in formaldehyde. The wall is 2 a. thick at 
the fundus, and narrows to 1.2cm. thick at the lower extremity. The 
peritoneal surface is smooth and pale, save in the following areas. At 
the lower extremity of the anterior surface is a patch of bright red haemor- 
rhage (3 cm. diameter) in the subserosa. Around the left comu the serosa 
covers a bright red and purple patch (4.5 cm. diameter). On the right 
cornu is a blue purple area (2 cm. diameter), and a purple area (I  cm. 
diameter) lies immediately behind the reflection of the right broad ligament 
near its centre. The inner surface is covered by a velvety, bright red 
membrane save for an area (12x8 cm.) on the posterior aspect; here the 
surface is ragged and dcep red ; this is apparently the placental site. The 
cut surfacc: here is pure white with scattered, red specks. The cut surface 
in the upper part of the anterior wall is, in the inner 1.5cm., bright red 
and ragged. An incision through the left comu passes into the placental 
site. Hcrc on the cut sur€ace there is, immediately beneath the serosa, a 
layer (0.5 cm. deep) in which white myomctrial strands are separated by 
wide spaces filled by fluid red blood; subjaceiit to this is a layer (0.8cm. 
deep) o€ white tissue in which arc scattered narrow red lines (0.2 cm. 
long); internal to this is I cm. of haemorrhagic red tissue. An incision 
through the right corm shows some narrow clefts, filled with blood, 
immediately below the serosa ; in the remainder of the cut surface, white 
bundles are separated by bright red lines. In the fundus, in the centre of 
the light half, the inner twdifths of the wall are hzemorrhagic and bright 
red. In other portions of the wall the cut surface shows small grey areas, 
separated by white hands, and no red areas. Serial transverse sections 
show scattered red flecks in the wall beneath the placental site. Other 
parts show scattered red flecks. 

It measures 15~10x5 cm. 
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Accompanying specimen is a piece of kidney (6~2xacm.) .  Cortex 
almost white, medulla very pale purple. Labyrinths somewhat opaque and 
white. 

MICROSCOPICAL EaZAMINATION. 

The following portions were taken for microscopic sections :-(a) pure 
white area in anterior wall of uterus; (b) hEmorrhagic area in upper part 
of anterior wall; (c) left corm (placental site) ; (d) hzmorrhagic area in 
left cornu ; (e) kidney. The sections were stained by the same methods as 
in Case AI. 

Section (a) .  Northcemorrhagic anterior ual l  of &ems. The decidua 
consists of a narsow superficial zone of spongy tissue, containing vascular 
and glandular spaces. There is no cellular degeneration. These is con- 
siderable infiltration with lymphocytes and less numerous neutrophil 
leucocytes, the injiltration being especially periglandular. There are no 
haemorrhages and no changes in the walls of the blood spaces. 

In a few places in the inner third of the myometrium there are a few 
red blood cells, immediately outside the vessels. There is widespread but 
slight perivascular infiltration with lymphocytes, larger mononuclear cells 
and an occasional neutrophil leucocyte. The infiltration affects the whole 
wall, but is greatest immediately below the decidua. Certain groups of 
muscle fibres are narrower than others and are vacuolated. The nuclei in 
these groups are faintly stained or are absent. These changes are most 
extensive in the inner quarter. There is intimal proliferation in a few 
large veins. A section stained with Sudan I11 shows fine granules of fat 
filling the cytoplasm of free granuleells in the fibrous tissue. The 
muscle cells are free. 

Section ( b ) .  Hamorrhagic anterior wall of utemrs. The inner one- 
sixth is feebly stained and has a homogeneous appearance. No decidua 
is recognizable. The musclc cells are either shrivelled or swollen, and few 
contain nuclei. Where the muscle i5 shrivelled, the interstitial tissue is 
swollen and is not stained red with van Gieson. 'There is a little haemor- 
rhage in this zone. In the subjacent three-sixths there is extensive diffuse 
hamorrhage, and also cedematous swelling of trabwulze (Fig. 11). 
The muscle cells in the inner part of this zone show very Similar changes 
to  those just described, but on passing deeper more nuclei are visible, and 
ultimately there is very little degeneration or necrosis. In the next sixth 
the muscle bundles are very widely separated by an extreme swelling of 
the fibrous stroma which is due to impregnation with an albuminous 
coagulated fluid. The outer sixth appears normal. Leucocytic infiltration 
is slightly less than in section (a). The walls of the arteries and v&s in 
the inner necrotic area are swollen and edematous; the muscle fibres of 
the media are shrunken and the majority are without nuclei. Herc, and 
in all other sections, the changes in the walls of the vessels resemble those 
in the surrounding tissue, but are, if anything, less severe, not more 
severe. Such fatty cells 
are few, except in the outermost third. 

Section (c ) .  Left cornu of uterus, with placental site. In the inner 
Bth, which includes a part of the placental site, there is cxtensive haemor- 
rhage throughout the spongiosa. This haemorrhage is, in places, extreme. 
"here the hzemorrhage is very great, the tissue is entirely destroyed; 
where great, the decidual cells and, deeper, the muscle fibres, are separated 
and extensively necrosed. Where the tissue is less dissected by blood, 

Fat is limited to free cells in the fibrous stroma. 
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the muscle fibres are less deeply stained and less sharply defined than in 
the subjacent two-fifths. There is little loss of nuclei. In the next two- 
fifths haemorrhage is considerable, but not nearly so extensive as in 
section (b). Thcre is very little evidence of degeneration and necrosis. 
In nearly the whole of the outer two-Uths there is separation of the muscle 
bundles by albuminous fluid. This is not seen in the extreme outer part, 
but here the muscle fibres are feebly stained, ill-defined, often vacuolated 
and freqiiently devoid of nuclei. They are less degenerate in the edema- 
tous area. Leucocylic infiltration is gieatei- in the inner two-fifths than in 
previous sections. In the spongiosa neutrophil leucocytes are numerous 
and beneath this plasma cells are present in addition to lymphocytes and 
occasional leucocytes. In the spmgiosa the blood spaces are filled by red 
clot ; beneath this zone several arteries are _greatly narrowed by intimal 
prolfieration. Fat is again confined to round and spindle connective tissue 
cells. These cells are most numcrous where the myonietl-ium is least 
altered. 

Section (d). Hcmowkagic leyt cornu of uterus. In the outer wne of 
longitudinal fibres the myometrium appears normal. Internal to this is a 
broad zone in which muscle bundles are widely separated by hEmorrhage 
and edema. Throughout the remainder of the wall are numerous large 
focal haemorrhages. Areas of necrosis occupy large poitims of the inner 
third of the wall. Perivascular leucocytic infiltration is less than in 
previous sections. There are a few fat granule cells in the interstitial 
tissue. 

Section (e). Kidney. There is a conspicuous cloudy swelling of the 
epithelium of the first convoluted tubules. In several of these tubules 
there is severe dropsical degeneration. There is a little cloudy swelling 
of the cpithelium of thc ascending loops of Hale. A multinuclear giant 
cell is seen in the lining of one convoluted tubule. There is slight fatty 
degeneration of the epithelium of the second convoluted and collecting 
tubules. Albuminous casts are present in  a few ascending limbs of the 
loops of Henlc, and second convoluted, collecting and discharging tubules. 
The epithelial lining of the tubules in the nicdulla is separated by edema. 
There is no activc inflammatorq- reaction. 

CASE A3. S.D. 18g/19 (Casc 41 of Appendix, Part I). 
MACROSCOPICIL EXAMINATION. 

A uterus arriputated through the upper part 01 the cervix and hardened 
in Kaiserling No. I. It measures 17~16~4.5 cm. There is subserous 
haemorrhage about both cornua over an area 4cm. in diameter. Fainter, 
purple, smaller areas of subserous hzemorrhage are numerous over the 
posterior surface and there are a few on the anterior surface. On section, the 
lining of the posterior wall is grey, granular and nodular ; on the anterior 
wall it is rough, ragged and kmorrhagic. The wall is 2.4 rm, thick in 
the lower part. There are hzmorrhages in the subscrosa which extend 
for a depth of only I cm. into the muscularis. The muscularis elsewhere 
shows white strands enclosing very small, grey areas and grey, narrow 
lines. There are also in the muscularis a number of groups, varying in 
number in different sections, of pin-point, red flecks; they are most 
numerous in the upper part of the body and much more numerous 
anteriorly than posteriorly. ln the anterior wall of the body near the 
mucosa are a few ill-defincd red areas up to 0.5 cin. in diameter. 
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NBCROPSY. 

A complete post mortem examination was performed on this case. 
The following is an extract of the findings :-P.M. 78. 1919. Anemia. 
Operation : Hysterectomy for internal accidental hemorrhage. Toxci~tia 
of pregnancy. Severe parenchymatous degeneration of liver (14 lbs. 
13 ozs.). Numerous faint, pin-head, opaque, yellow necroses throughout 
liver especially in right lobe. Anania of myocardium and of all organs 
and tissues. Severe parenchymatous degeneration of kidneys (11 ozs.). 
Slight myeloid transformation of spleen. 

MICROSCOPICAI, EXAMINATION. 

Sections were stained by the methods enumerated above. "he follow- 
ing sections mere taken from the material obtained by operation : (a)  from 
posterior wall of uterus, z cm. from lower end, including a few pink 
points; ( b )  from the right cornu, with hmnorrhage extending for 0.8cm. 
beneath serosa ; ( c )  from anterior mall, 4 cm. from fundus, to show red area 
near mucosa. 

Section (a) .  Posterior wall of uterus. The inner surface is covered by 
a narrow layer of decidua. In large areas of the inner and central thirds 
of the myometrium Ihc muscle fibres are vacuolatcd and ill-defined. Where 
these changes are greatest the bundlcs in longitudinal section are repre- 
sented by an almost homogeneous matrix, composed of indistinct parallel 
wavy fibrils trarersed by parallel ill-defined clefts, and furnished with few 
nuclei. In cross section such bundles are represented by a mcsbwork of 
homogeneous cytoplasm containing a few nuclei and enclosing large 
vacuolar spaces. l'hcre is considerablc perivascular infiltration with 
lymphocytes and larger basophil cells throughout the myometrium, in the 
decidua there is a similar infiltration in which a few leucocytes are present. 

Section ( b ) .  Right C O T ~ U  of uterus. There is very little muscular 
degeneration. Infiltration of the myometrium is greater and contains a 
few leucocytes. The muscle. bundles in the outer third. of the wall are 
widely separated by cedema, coagulated albumcn and blood. In the outer 
sixth the bundles appear to float in blood. 

Section ( c ) .  Anterior wall of uterus. There are many areas of vacuolar 
degeneration and necrosis of the muscle in the inner third of the myome. 
trium, and one focal area of necrosis in the ccntral third. In the decidua 
and inner third of the myometrium hEmorrhages are numerous; in the 
outer third there are two hEmorrhages and cedema is conspicuous. There 
is infiltration similar to that in the previous section. There is fat in a few 
endothelial cells. 

The following sections were taken post mortem:-(d) from the upper 
part of the cervix uteri ; (e),  (fl and (9) from the liver; (h) from the kidney, 
( i )  from the myocardium, (k) from the diaphragm, ( I )  and (m) from the 
spleen. 

Section ( d ) .  Upper part of cervix uteri. There are a few muscular 
bundles in which the individual fibres have fused so as to form a homo- 
geneous matrix in which nuclei are almost completely absent. More 
numerous are small areas occupied by a widely meshed net of delicate 
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collagen fibrils, enclosing large clear spices. Many or such areas lie 
within muscular bundles, groups of muscle fibres lying in their periphery 
and projecting in places into their centtres. Thcp (lo not, therefore, mcrely 
represent edema of thc interstitial tissue, but an edematous destruction 
of muscle. Both the above forms o€ necrosis aie found chiefly in the 
immediate neighbourhood of a large hzmorrhage beneath the mucosa. 
Isolated areas of edematous necrosis are found, however, at a distance 
from the h-orrhage. In the deeper layers of the niuscularis and in the 
submucosa there B a considerable inGItiation which contains many neutro- 
p l ~ l  leucocytes. In the intermediate musculai-is infiltration is very slight, 
and neutrophil leucocytes are rare. 

Sections (e),  (1) and (g). Liver. There are grey thrombi in a few large 
hepatic veins. The cells in the outer third of the lobules are small, dis- 
sociated, shai-ply dehed  and frequently furnished with two nuclei. In the 
central two-thirds the cells are swollen, arranged in columns, and can 
seldom be differentiated from one another; many of their nuclei show 
ksryolysis. Large vacuoles lie in the columns chiefly in their periphery. 
In sections stained by Sudan 111 therc is much fat in the cells of the 

central columns ; the dissociated peripheral cells seldom contain fat. 
Proliferation of interstitial tissue and infiltration of poital systems are 
absent. The capillaries contain many neutrophjl leucocytes. 

Section ( R ) .  Kidney. 'I'he cells of the first convoluiecl tubules and the 
ascending limbs of the loops of Henle are swollen, faintly stained and 
distinctly granular. In many the nuclei are very faintly stained, in others 
no nucleus is visible. There is a little fat in the cells of thc second 
convoluted tubules and some of the collecting tubules. The cells lining 
the discharging tubules show extreme perinuclear vacuolation and fre- 
quently complete disintegration. There are hyaline casts in several of 
the discharging tubules. 

Section ( i ) .  Myocurdium. There is slight cedema of the interstitial 
tissue. Cross striation is distinct in the muscle fibres. There is lipo- 
chrome in the sarcoplasm at the poles of the nuclei, but the fibres contain 
no fat. There arc many leiicocytes in thc capillarics. 

Section (k). DiapRrugm. There is extensive hmnorfhage into the 
lipomatous tissue beneath thc pleura. There are small areas of infi1Ftion 
with lymphocytes and epithelioid cells in the peritoneal fibrous tissue. 
Cross striation is distinct in the muscle. 

Sectiolzs ( 1 )  and (m). Spleen. The capillary veins are usually narrow. 
The reticular strands are somewhat swollen, their' fibrils are fragmented, 
and many of the nuclei of the cells of the reticulum are very faintly stained 
or are absent. There are very few free cells in the reticular strands. Such 
as are present are chiefly plasma cells and eosinophil 1eucOcytes. 

In the capillary veins and in the peripheral zones of the Malpighian 
b d i a ,  there are niimerous free cells. The great majority of these are 
neutmphil leucocytes of which many have round nuclei. With these is a 
considerable number of large mononuclear leucocytes and endothelial cells. 
Eoshophil leucocyttes are relatively rare. There are several neutrophil 
myelocytes, a few normoblasts and one or two minophi1 myelocYtes. No 
megakarocytc was observed. 
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GROUP R. 
CONTROL C h s ~ s .  

CASE €31. S.D. 1198. 1918. Rupture of uterus due to obstructcd labour. 

Section (a) .  Paterim wall of uterus, abme tear. There is considerable 
patchy infiltration containing many neutrophil leucocytes in the decidua, 
and very slight penvascular infiltration in the myometrium. There arc no 
hzemorrhages and theie is no cedema in the myometrium. The muscle 
fibres are large and sharply dehed  (Pig. 3). The only evidence of 

MICROSCOPICAL EXAMINATION. 

i h .  111. 
8.D. 1 lSR/lS. 
Section of myoinctrium of upper segnent showing normal muscular bundles. 

degeneration is a vaeuolation which is seen in a few fibres, especially iu 
bundles cut transversely. The lumina of the veins and of several arteries 
arc narrowed by a proliferation of the fibrous, elastic and muscular elements 
of the intima. In sections stained with Sudan I11 there are a few small 
granules of fat in a very few spindle and round cells in the interstitial 
tissue about vessels. 

Sections (b)  and ( c ) .  A t  ?-ight angles to tear in upper uterine segment. 
In both sections the torn edge is only about one-third the length of the 
total thickness of the uterine wall, the decidual surface curving outwards 
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towards the line of cleavage. The tear follows the course of large fibrous 
intermuscular septa, and in (b )  has opencd a large win. Thus, t he  uterine 
wall, before rupture, appears to have thinned at a point where the inter- 
stitial tissue was relatively abundant and the muscularis relatively scanty. 
There is hzmorrhage in the decidua, in intetmuscular septa and in the 
subserosa for a moderate distance €rom the line of cleavage. In many of 
the muscular bundles, actually isolatcd by the hzmorrhage, the fibres are 
pale and ill-defined whilst their nuclei are shrunken or absent. These 
bundles are infiltrated with nunierous leucocytes. Apart from a slight 
interstitial crdelna the remainder of the myometrium resembles that in 
section (a) .  In sections stained by Sudan TIT  fat is only found in a very 
few interstitial cells. The muscular necrosis in these sections is closely 
associated with the h3emorrhage in the margin of the line of cleavage and 
appears to be secondary thereto. 

Section (a). A t  right angles to tear in lower uterine segment. The 
line 01 cleavage is only slightly shorter than the total depth of the wall, 
the mucosa curving out for but a short distance. The line of cleavage is 
remarkably straight.. Leucocytic infiltration is present throughout, and 
is greatest at and near the line of cleavage. There is extreme edema of 
the inner three-fifths of thc myometriiim throughout the section. External 
to this, the cedema is relatively slight. Extcnsive hzmorrhag-es are 
present throughout and are more abundant towards the limit of the section 
furthest (2 cm.) Erom the line of cleavage than in the margin of the line of 
cleavage. They are most abundant in the inner, exh-emely edematous 
zone. The muscle fibres in the inner three-fifths of the myometrium are 
widely separated by the cedema and are represented by sinuous threads; 
loss of nuclei is not apprcriablc (Fig. 4). In sections stained with 
Sudan 111 fat granules are present in a few interstitial cells, and at the 
poles of thc nuclei of some of the attenuated muscle fibres. 

The abnoimalities in this section are not confined to the margin of the 
tear nor are they focal in the remainder of the tissue. They are evenly 
distributed throughout. Compared with the cervix removed post mortcm 
in Case 3 of accidental hxrnorrhage (p. yz)  the abnormalities are inurh 
more general and diffuse. In the case of accidental haemorrhage there were 
focal areas of cedema in which the musclc bundlcr; had almost entirely 
disappeared. In this case there is almost universal dissociation of the 
muscle fibres by cedema with little evidence of necrosis. 

CASE Rz. S.D., 732. 1919. Rupture of uterus in obstructed labour. 

MICROSCOPICAL EXAMINATION. 

Section ( a ) .  Edge of the lacera tb  in the lower uterine segment. 
There is hzmorrhage on, in, and in a few places, at  a little distance from, 
the line of fission. The muscle bundles throughout are separated by 
cedema and there is a little cellular infiltration of the interstitial t i s s u ~  
similar to that in preceding cases. There are a few small hEmon-hagic 
areas in the decidua at a distance from the line of cleavage. The fibres of 
the myometrium appear almost without exception to be longer and more 
sharply defined than in the previous case. Within the areas of haemor- 
rhage the fibres, in some of the bundles, are ill-defined and are occasionally 
slightly vacuolated. There appears also to be some loss of nuclei. 
Nowhere, however, are there the conspicuous degenerations and necroses 
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which were widely distributed throughout the myometrium in the cases 
of accidental haemmrhage. 

Section ( b ) .  Edge of laceration in dilated lower uterine s e p e n l .  The 
line of cleavage is less than two-thirds of the depth of the uterine wall, the 
decidua and subjacent myometrium curving out towards the line of 
cleavage. At, and for some distance from, the edge of the laceration 
hmnorrhages are numerous through the myometrium. In the subserosa 
great haemorrhage extends for a long distance from the edge of the rupture. 
There are very numerous hemorrhages in the submucosa and subjacent 
myometrium to a depth rather less than the inner half of the wall. 
External to this there are scattered small hzxmorrhagic areas. There is 
grcat edema throughout. Perivascular infiltration, containing many 
neutrophil leucocytes is also present throughout. For a considerable 
distance from the edge of the rupture the muscle fibres are represented by 
widely separated, very narrow, often sinuous fibrils containing spindle 
nuclei. Throughout the remainder of the wall the muscularis has for the 
greater part undergone a similar change. Bundles of stout fibres are 
present, however, in the outer half of the wall, and occasional bundles 
showing only slight dissociation are present at  the sides of some of the 
larger vessels. In thc more solid bundles a considerable number of the 
fibres have undergone hyaline degeneration and there is a deficiency of 
nuclei. The changes in the cervix resemble those in Case BI, and differ 
in the same manner from those in the cervix in Case A3 of accidental 
hzmorrhage. 

CASR €33. S.D., 1 z 7 7 b .  1919. Phcenttz prcevia and intra-uterine hemor- 
rhage. 

MICROSCOPICAL EXAMINATION. 

Section uj wall o j  u@er uterine segment. There is considerable infil- 
tration of the decidua; among the infiltrating cells is a moderate number 
of leucocytes. In the remainder of the wall there is a slight penvascular 
infiltration in which leucocytes are scanty. Compared with the cases of 
accidental hzmorrhagc the muscle fibres are stout and show very little 
variation in size and, with the exception of a narrow zone immediately 
beneath the mumsa, they are much more sharply differentiated. -4 
vacuolar degeneration of different type is present. In the transversely cut 
bundles of the subserous zone perinuclear vacuolation is very conspicuous ; 
many bundles appear to be almost entirely compcxsed of a mosaic of rounded 
spaces containing central nuclei. Occasional fibres showing a similar 
vacuolation, but usually of less degree, are seen throughout the rest of the 
myometrium. 

CASE R4. S.D., 1419. 1917. Rupture of uterus; slight obstruction; albu- 
minuria. 

MICROSCOPICAI, EXAMINATION. 

Sections (a) and (b ) .  Placental sife on, anterior wall of uterus. Vacuo- 
lation, loss of definition, and loss of nuclei is very widely spread through- 
out the inner half of the myometrium. They are less in degree and 
distribution in the outer half. Thae  are no hcemorrhages. There is 
considetable cedema of the outer half of the myometrium. In sections 
stained by Sudan I11 there art: fat granules in a very few interstitial celh 
in the outer half of the myometrium. 

history-of-obgyn.com



Gordon Ley : Utero-Placental Hamorrhage 9 i  

Sections ( c )  and (d). Posterim wall of uterus. Resemble sections ( a )  
and ( b )  save that in the outer longitudinal layer the muscle fibres are 
shrunken and vacuolated. 

Lower uterine segment at right angles to serous and sub- 
serous prolongation o j  tear. The uterine wall tapers towards the lower or 
cervical end. Vacuolation and loss of difierentiation of the muscle fibres 
is present throughout the inner hall of the myometrium. In the outer 
half, in the niargins of thc tcar, the bundles are isolated by hemorrhage; 
the fibres show similai- changes, or are h y a h e ,  and there is extensive loss 
of nuclei. On both sides of the tear there is great cedema of the  outer half 
of the myometrium. On the uterine side the muscular bundles are 
separated by thc rmhna and there is conspicuous karyolysis. On the 
cerl-ical side the fibres in the bundles tire dissociated and are seen as 
sinuous threads usually furnished with nuclei. On this side there arc 
h:cmorrhage and great infiltration with leucocrytes. In scctions stained 
with Sudan IT1 fat is present not oiily in intcrstitial cells but at the poles 
of the nuclei of a few attenuated muscle fibres. 
CASE B5. S.n., 930. rgrg. Rupture of zcterus produced by manual dilata- 

Section ( e ) .  

tion of cervix.  

Section ( a ) .  
31ICROSCOPIC.U, EXAYTNATION. 

Uterine wall at placental site. There is a slight disso- 
ciation of thc muscle fibres such as occurs when specimens have been kept 
for some time before fixation. The muscle fibres in the inner sixth of the 
inyometriutu are less deeply stained, and in general slightly smaller thm 
those in the outer five-sixths. Tn this inner zone the fibres in longitudinal 
section are frequently split by narrow longitudinal clcfts, and the individual 
fibres cannot be cliiferentiated. There are no hzmorrhages. There is ; t i 1  

infiltration similar to that in all previous cases. 
I n  sections stained with Sudan I11 granules of fat are present in a 

considerable number of cells of the interstitial tissue, chiefly in spindle 
cells. 

In the inner quartet 
of the myonietrium the fibres show a slightly greater degiee ol the degen- 
eration present in the inner sixth of section ( a ) .  I n  a few fibres the nuclei 
are shrunken, or are only just recognizable ; a few fibres are without nuclei. 

SIYMMARY AND COMPARISON OF MICROSCOPIC 
FIND JNGS. 

In the uterine wall of the three cases of accidental tmmorrhage 
the following histological changes were found :-An infiltration 
of the decidua with cells among which ncutrophil leucocytes were 
numerous ; a slight perivascular infiltration of the myometriiim, 
which decreased in amount from within outwards, and in which 
leucocytes were scanty ; a conspcuous leucocytic infiltration in the 
niargins of the rupture (Case AI);  fat granules in occasional 
interstitial cells and endothelial cells, and, in -41, apparently also 
in degenerate muscle fibres ; a conspicuous rrdema. usually 
albuminous, in the outer part of the myometrium; widespread, 
conspicuous, focal areas of degeneration and necrosis in the myo- 
metrium of the upper uterine segment, especially in its inner half; 

Section ( b ) .  Uterine wall opposite placental si te.  

G 
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~~idely-sprcad areas of haemorrha.ge in the myometrium of the 
upper uterine segment ; an absence of invariable coincidence 
betwen the areas of necrosis and of hzmorrhage, so that the 
necrosis could not be cons,idered to be secondary t o  the hzemor- 
rhage ; in A3 in which examination was made of the lower uterine 
w:gment, a large focal area of nccrosis, hzmorrhage and wdema 
in tlie inner portion of the myometrium. 

In the uterine wall of the five cases taken as controls the follow- 
ing changes which had been found in the thrce cases of accidental 
hemorrhage were again found in all cases ; the cellular infiltration 
of the decidua and myometrium ; the co,n.spicuous leucocytic 
infiltration in the margins of rupt.ures ; fai granules in occasional 
interstitial cells and endothelial cells: througliout lhe myometrium. 

In 131, a case of rupture of the uterus in obstructed labour, and 
in B4, rupture of the uterus iollowing trivial obs,truction to 1. d b OUT, 

fatty granules were also found at the poles of tlie nuclei of a few 
muscle fibres in the neighhourhood of the ruptures. 

In other respects the control cases diffcred from those of 
acxidental haemorrhage : edema in the upper uterine .segment of  
thc control cases W;LS confined to the neighhourhood of rupture  ; 
hut was found throughout such sections as  were taken of the 
stret.chec] lower uterine segment (Cases H I ,  122, rupture of uterus 
due to obstruction, and Bq, rupture of uterus associated with trivial 
obstruction). 

In 131, a case 04 rupture of the uterus due to obstructed labour, 
necrosis was confined to muscle fibres enclosed within the hamor- 
rhage at the margin of the rupture. ‘The musclc fibres in the lower 
utcrine segment were greatly elongated and attcntuated, but necrosis 
kvas not observed. In the upper uterine segment, the margin of 
the rupture being excluded, the only evidence of degeneration was 
vacuolation of a few muscular fibres. In 132, the second case of 
rupture due to ohstrinction, sections vierc taken Eroin the lower 
irtei-ine segment alone, including the niptiire. 1 here were, again, 
dcgcneration and some necrosis of fibrcs included within areas 
of h;emorrhag-c. and great elongation and attentuation 0.f the 
muscle fibres .throughout. In 133, the case of distension of the 
uterus by haemorrhage due to a placenta pr:evi:t, the upper uterine 
segment was alone examined ; degeneration was confined to a peri- 
nuclear vacuolation oi the fibres in the longitudinal layer of mu-scle 
tieneath the serosa. In B4 the case o f  rupture of the uterus with 
trivial, obstruction, w7idely-sprcad degeneration and necrosis of thc 
muscle were present in the inncr half of the myometrium of the 
upper and lower segments. This necros.is was less severe than in 
the cases of accidental haemoirhagc. Tn the lower segment there 
was also the attenuation of muscle fibres Seen in H I  and 132. In 
I35, thc case of rupture of the ulerus during manual dilatation of 

? Y  
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the cervix, degeneration and necrosis \yere again present in the 
inner portion of the myornetrium in both portions of the upper 
segment examined. The necrosis was less severe than in 114. 

Il=morrhnge in the upper uterine segments of the control c a ~ e s  
was confined to the margin of a ruplure (81). In the lower uterine 
segment hzniorrhage was found in the margin of ruptures (cases 
81, 132 and 134) and  a diffuse lmmorrhage was also found in the 
two cases in which the rupture was due to gross obstruction ( H i  

and R2). 
Where in the upper segment of the control cases there were 

both h.axiorrhages and necroses, the necroses were found within 
areas of haemorrhage at the margins of ruptures; the necrosis 
appeared to be the result of isolation of muscular bundles by 
hzrnorrhage. 

Comparison of the cases of accidental hzmorrhage (A) with the 
control cases (H) shcws, therefore, that certain changes were present 
in ;ill the uteri examined. These clianges were : infiltration of the 
decidua with cells among which neutrophil leucocytes were 
numerous, a perivascular infiltration throughout the myometrium 
which decreased in amount from within outwards and in which 
leucocytes were scanty ; fat granules in a few cells of the interstitial 
tissue, in a few endothclial cells and in ;I very few muscular fibres. 

1n;ismuch as these changes were present not only in the cases 
of accidcntal hzmorrhage but in a11 the examples of various condi- 
tions taken as controls, they appear to be changes common to all 
uteri about full time. They are certainly not peculiar to cases of 
accidental hmo8rrhage. 

Further, haemorrhage and a conspicuous leucocytic infiltration 
were present in the margins o f  all ruptures, not only in the case of 
acc.itlent;il haemorrhage but in the control cases. 

This hzmorrhagc and leucocytic infiltration can only he con- 
sidered to be the result of rupture. 

In the cases of accidental h~morrhiige focal hzmorrhage was 
widespread throughout the myometrium of the upper uterine 
segment. Tn the control cases there was no hxrnorrhage in the 
myometrium of the upper uterine segment, except in the margins 
of ruptures. In the lower uterine segment, however, of two of the 
control cases (131 and U 2 )  diffuse haemorrhage was associated with 
attenuation and elongation of the muscular fibres. The two control 
cases were cases of rupture of the uterus due to obstruction to 
labour. 

Diflusc hamorrhage was found, therefore, in the stretched, lower 
uterine segment of the two cases of obstruction to labour. There 
can be little doubt that these haemorrhages were the direct result of 
mechanical stretching of the lower uterine segment. The upper 
segment of these uteri v7as doubtless protected from stretching and 
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consequent hzmorrhage by active contraction and retraction. 
These obscrvations suggest that the haemorrl iages in the upper 
segment of the three cases of accidental hxmorrhage may have been 
due to stretching, by internal haemorrhage, of upper segments 
which were not protected by active contraction. This conclusion 
is excluded, however, first by the absence of microscopic evidence 
OF strctching ol the muscular fibres, and secondly by the control 
case IJ3. In Case K3 there was, owing to separation of a placenta 
przvin during the bringing down of a leg, a greater distension of 
the uterus, by internal haemorrhage, than in any of the cases of 
accidental hamorrhage. Furthcr, contraction and retraction of the 
upper segment in this case were exchtded, the uterus being in a 
state of atony produced by chloroform. Yet, in this case, I33, there 
was no haemorrhagc in the upper uterine segment. 

It can be concluded, therefore, that diffuse haemorrhage in the 
lower segment of the cases of obstructed labour was due to 
mechaniml stretching, but the widespread hzmorrhage in the upper 
uterine segment of the cases of accidental hamorrhage cannot be 
ascribed to a similar mechanical cause. 

For similar reasons ttie great edema, for the most part albu- 
minous, which was present in the outer zones of the myometrium 
throughout the uteri in the cases of aLcidental hzemorrhage cannot 
be ascribed to mechanical stretching, although great edema was 
present in the stretched lower segment of the control Cases BI and 
Rz in which the uterus ruptured owing to definite obstruction to 
labour, and 134 in which ttie uterus ruptured in the presence of 
trivial obstruction to labour. Neither can the edema found in the 
cases of accidental liaemorrhage be considered of similar origin to 
that found i n  the upper uterinc segment of control cases. I n  the 
control cases it was only found in the margins of ruptures; in the 
cases of accidental liacniorrhage it was present in all sections, 
including thosc of the two cases in which therc was no rupture. 

Thc following changes were, therefore, peculiar to the cases of 
accidental hzmorrhage :-a severe edema and a widespread focal 
haemorrhage in the myometrium which were independent of stretch- 
ing and of rupture. 

Finally, in all three cases of accidental hxmorrhage, focal areas 
of degeneration and necrosis were widespread throughout the 
myometrium, cspecially in the inner zones. This degeneration and 
necrosis were associated with hzmorrhage, but they were not due 
to  the hxmorrhagcs because thcy did not occur invariably in areas 
in which hxmorrhage was present. They differed, therefore, from 
the degeneration and necrosis found in control cases within the 
hzemorrhages at the borders o f  ruptures. The degenerations and 
necroses were even more conspicuous than the widespread haemor- 
rhage and edema which have been shown to be peculiar to the 
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cases of accidental haemurrhage. But these degenerations and 
necroses were not peculiar to the cases of accidental haemorrhage. 
They were found in less degree in Case l34, in which rupture of the 
uterus was associated with trivial obstruction, and in still less 
degree in Case I35, in which the uterus ruptured during manual 
dilatation. On the other hand, they were not found in the two 
cases of rupture due to obstructed labour (€31 and B2) nor in the 
case of distension of the uterus by hEmorrhage in placenta przvin 

From comparison of the conditions within all the uteri examined 
and of the mechanical conditions to which these uteri were exposed, 
it is not possible to find an explanation of the incidence of these 
necroses. An explanation may be found when'other features i n  
the cases are taken into consideration. 

In all three cases of accidental hzmorrhage, toxzmia was 
indicated by the presence of albuminuria during life, and was 
proved by such histological examinations of the kidney and liver 
as were made; that is of the kidney in all three cases and of the 
liver in two cases. In  the kidneys there was a severe albuminous 
and a slight fatty degeneration. In one liver there was a con- 
spicuous fatty degeneration ; in the other there was fatty degenera- 
tion in the centres of the lobules, whilst in the periphery of the 
lobules there were changes indicative of a slow destruction and 
regeneration of parenchyma. 

In the control Case €54 there was also evidence of a toxzemia of 
pregnancy ; a severe albuminuria w ~ r j  present, and disappeared 
soon after the removal of the ovum and uterus. 

In the absence of any other explanation of the degeneration and 
necrosis in the myometrium of the three cases of accidental haemor- 
rhage and of Case B4, the fact that they were associated with a 
toxic degeneration of other organs leaves little doubt that the 
changes in the myometrium were the result of a toxacmia of preg- 
nancy. The absence of evidence of toxic degeneration of the 
kidney as shown by albuminuria, in Case 135 does not nullify this 
conclusion. The degeneration and necrosis in Case Es5 were of less 
degree than in the other four cases. They may well have been due 
to a toxzmia of slighter intensity. 

The degeneration and necrosis of the myometrium evidently 
rendered the uterus liable to rupture. In  one of the three cases of 
accidental hzmorrhage, the uterus ruptured in the absence of any 
abnormal obstruction to labour. In Case B4 the uterus ruptured 
in the presence of an obstruction insufficient to  cause rupture of a 
normal uterus. It is possible that the uterus in Case B5 ruptured 
under a strain which a normal uterus would have w i t l l s t d  ; unfor- 
tunately no information could be obtained concerning the strain 
to which the uterus was subjected by the manual dilatation. 

(133). 
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Name. Age. I'arity. Degree of ,4lbuniinuria. 

1. JLK. 36 
2. E.R. 21 
3. L.K. 28 
4. A.A. 33 

5. P.J. 28 
6. Y.W. 33 

7. A.N. 32 
8. F.W. 19 

9. C.1'. 43 

10. L.S. 34 
11. A.H. 40 

12. A.S. 25 

13. G.M. 29 
14. J.F. 24 

15. E H .  42 

16. L.R 31 

17. M.S. 42 

18. R.S. S9 
19. A H .  36 
20. U.C. 34 
21. W.S. 19 
22. A.J. 32 
23. P.R. 26 

2 9  E.R. 2ki 

25. E.D. 25 

2.6. S.L. 88 
27. L.J. 4 1  

28. E.C. 39 

29. E.D. 30 

VIII. Ch. 8, niisc. 0 
0 
111. Ch. 3, misc. 0 
1V. Ch. 3. misc. 1 

1-11. C1i. 3, niisc. 0 
V. Ch. 4, misc. 1 

11. Ch. 2, misc. 0 
0 

XII. Ch. 12, misc. 0 

1 I I. Ch.2; misc. 1 
Vl'11 Ch. 8, niiw.. 0 

I. Ch. 1, misc. 0 

11. Ch. ?, mix.  0 
0 

ST. Ch. 9, misc. 2 

V. Uh. 3, misc. 2 

V1L Ch. 7. misc. 0 

IX. Ch. 7, misc. 2 
XlI.  Ch. '11: misc. 1 
I. Ch. 1, misc. 0 
0 
111. Ch. 2, misc. 1 
1. Ch. 1, misc. 0 

11. C'h. 2, misc. 0 

111. r h .  3, misc. 0 

I\'. Ch. 4, misc. 0 
TX. Ch. 9, miso. 0 

I X .  Ch. 8, miw. 1 

I-. Ch. 1: Mix. 0 

In quant,ity 
In yuant.ity 
4 /  1,000 (Esbach), liyalirie arid 

grariulw cash  

Tn quantity 

Fine clond 
In quannlily, no casts 

In quantity 
? 

In quantity 

lit quantity 
lu quantity 

Irt quantity 

1.8/ 1.000 (Esbach) 

3/  1,000 (Iihbach), grrnilar 

0.75jl:OOOO (T1:sLach), 110 caxta 
h'ine cloud 
Fine cloud, gran'ular casts 
Fine cloud 
Tn quantit.y 
Fine cloiid 

casts 

2/ 1,000 (Esbech), hyalitie and 

Thin cloud, no casts 
graiiiilav casts 

- 
Tn quantity, granular casts 

Fine cloud 

I n  qua.titity, no cash  

I'criod of 
loxmiic  Symptoins. Gestatioit. ' 1  

- 
? 
? 

_ _  

Swelling of feet and lcgs 

Swelling 01 legs and hands 
5 weeks 

3 weeks 

Swelling of legs, face axid 
ahdomilid wall 14 days, 
licadache and excita- 
bili ty during labour 

Swelling o€ legs., fcet and 
facc 4 weeks 

- 
Headache 1 month 

Swellirig of lcgs 3 weekS, 
headache througbont 

- 

8l$ weeks 
? 
9 

Teriii 

Term 
84 weeks 

Term 
32 weeks 

38 weeks 

29 wwks 
Teriii 

Term 

37 weeks 
87 weeks 

38 weeks 

3di weeks 

36 weeks 

38 wecks 
38 weeks 
31 weeks 

? 
? 

38 weeks 

35 wecks 

Term 

37 wecks ? 
Torm 

35 weeks 9 

38: weeks 
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Day of 
puerperiurri 

on which 
nrinc became 

Abdomina.1 free froin 
Pain. Type. albumen. 'l'rcalruent. iti!SUlL. 

- 
P 
? 

Prebenl 

- 
Present 

- 
Pissent 

- 

- 
- 

Prcsent 
30th we 
- 
- 

Present 

Preseiil 

- 
- 
- 

Preseni 

Pmueni 
Preseni 

Presen 

- 

- 

-- 
Present 

Prcsent 

Present 

Cxternal 
hnibiiicd, iiiterual>external 
nteriial 
n temal 

txtenial 
hmbined, in t,.>ext. 

btro-plticmtal hsmatoma 
kmbined, iut.>oxL. 

<xterii.zl 

:xlernal 
hmbined, int.>ext. 

Retro-plawntal hwratoma 
at 26th arid 30th week 

hnb ined ,  exh>int. 
Internal 

Cortibiucrl, inh>ext. 

Coinbined: int.>ext. 

Combiued, int.>ext. 

1 iiteinal 
Combined, ext>int. 
Combined, int.>ext. 
I I lk rnd  
Combined, int.>ext. 
Combined, int.>ext. 

Combined, inl.>ext. 

Internal 

Combined, ext.>int. 
Curril~incd, int..>ext. 

Combined, int.>ext. 

Combined, int.>cxt. 

__ 
- 

10th clay 
17th day 

- 

)th day 

14th day 
1 th clay 

- 

4th day 
- 

Chronic 
nephritis 

9th week 
13th day 

11th day 

7th day 

8th day 

10th WI;: 

13th day 
9th day 
8th day 
6th day 
3rd day 

l@th day 

Gt,h day 

- 
- 

4th day 

6th day 

demb:,anes ruptimd, leg brought down 
'orwps de1 i very, pituitri ri 

h a r e a n  swtiun 
h a r e a n  section 

None 
dwnbraiiep. ruptured, vagina plog::(:d, 

pitiii trim 
Norie 

kcmbranes ruptured, vagiiin  plug;^^^, 

Cxterriril w r  -ion. ~iieii~i~r~rics riiptiirid 
pitiii t.rin 

foot bI'6Ught duwn 
Norie 
Norie 

Soue 

None 
None 

\.lernlrra.ries rriptured, vagina plugged, 
pitnitrin 

Membranes ruptured, vagina plugged, 
pituitrin 

None 

None 
Mcmbrarics iuptured, tight binder 

None 
None 

PiLuitrin 
Membrmics rirphred, vagiiia plugged, 

pi luitrin 
Ilembranes ruptured, vagina plugged, 

pi tiiitrin 
None 

Pituitrin, tight binde,r 
Membranes rnptured, vagina plugged, 

pituitrin, niptanre of iiteriis, 1iys;terec- 
hmY 

Menibranes ruptured. tight binder, 
pituitrin 

None 

dother. Child. 
Q . 
I). 
0. 
G. 

G.  
G .  

c. 
G. 

G.  

G. 
C. 

G. 

c. 
G. 

G. 

C. 

G. 

G. 
Q. 
cr. 
G. 
G. 
G. 

G. 

G. 

G. 
D. 

G. 

1.). 
6.2. 
S.U. 
8.H 

G .  
s.1:. 

G.  
8.D. 

1 ). 

S.B. 
S.R. 

G. 

G. 
S.T#. 

S..B. 

S.H. 

S.B. 

s.13. 
S.B. 
8.R. 
S.B. 
S.U. 
S.B. 

S.U. 

8.13. 

S.U. 
S.U. 

S.H. 

G. S.B. 
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Period of 
Kame. A&*. Parity. Degree of Allinminuria. Toxsmic Symptoms. Gestation 

50. R.O. 31 

31. M.B. 42 

32. G.C. 21 

33. R.P. 32 
34. S.K. 24 

35. L.H. 39 
36. R.W. 29 
37. J.F. 40 

38. A.C. 32 

39. A H .  32 

40. S.S. 29 
41. C.W. 37 

42. M.E. 28 

43. E.H. 35 

44. E.R.. 28 

45. E.G. 29 
46. S.K. 27 
47. E.E. 34 
48. C.W. 39 

49. 1.Y. 21 

50. r x .  29 

IV. Ch. 2, misc. 2 : 1st 
mix., 2nd 6/12 rnac., 3rd 
I:+X.?  4th 8/12 mac. 

XI'II. Ch. 12, misc. 1 

0 

IT. Ch. 5, misc. I 
0 

VLTI: Ch. 8, misc. 0 

0 
XIII.  Ch. 12, misc. I 

IX. Ch. 10, twins (s), 

IV. Ist, 2nd and 3rd 36 
weeks mac.: 4Lh 36 
weeks iiiductioii 

VlT1. Ch. 6, misc. 2 
VTT. Ch. 7, misc. 0 

V. Ch. 4, iiiiw. 1 : 1st miac. 
5/12; 2nd B.B. 8/12, 3rd 
term. alive, 4th S.B. 
7/12, 5th term, alive 

misc. 1. 

7X. Ch. 8, misc. 1 

I[. Ch. 2; misc. 0 

T. Ch. 1, miw. 0 
T I .  Ch. 2: misc. 0 
I l l .  Ch. 3, misc. 0 
XV. Ch. 13, misc. 0 

0 

0 

Fine cloud 

Fine cloud 

Fine clond, granular casts 

i i / l , O O O  (Esbach), no casts 
2/1,000 (Esbach), liyaliue and 

graniilar casts 

1 /1,000 8sbach 
In quantity 
4 /  1,000 (Esbach) hyaline and 

Z/ 1,000 (Esbach), hyaline and 

Vine cloud 

granular caxts 

granular cash 

12/1,000 (Esbach), hyaline and 

f i / l ; O O O  (Esbbach), hyaline and 
granular casts 

graniilar casts 

Clootl, hyaline and granular 

Fine cloud 
casts 

0.5 1,000 (Esbach) 
1/1,000 (Esbach), granular 

casts 
Fine c l o u l ,  pus cells, colon 

bacilli 
15/ 1,000 (Rsbach) 

General malaisc 

- 
Vomiting 14 days, jaun- 

Swelling of legs 2 days 
Swelling of f , c e  19 days, 

legs 7 days, headache 
and vomiting throughout 
prcgnmcy 

dice post-partum 

Swelling of legs 3 weeks 

Headache and vomiting 
throughout 

Headache 2 days 

Headache 1 day ante-par- 
tum, persistent vomiting, 
headache and drowsiness 
for 48 hours post-partum 

Headache 1 month 

Pyelitis of pregnancy: 
swelling of legs 1 month 

Eclampsia. 

23 weeks 

31 weeks 

34 wecks 

Term 
31 weeks 

28 weeks 
38 weeks 
52 weeks 

33: weeks 

24 weks 

37 weekn 
Tern1 

35 weeks 

38 weeks 

34 weeks 

Tenn 
34 weeks 
32 weeks 
38 weeks 

Term 

54 w e e h  

Voniiting occurred in Sos. 4, 6, 8, 12, 15, 23, 24, 27, 28, 29, 31, 33, 34, 37, 38, 41, 42, 
43, 44, 50. 

There was pr.oi:ounced anemia in Nos. 2, 3, 4, 6, 8, 9, 15, 16, 19, 22, 23, 24, 26, 27, 28, 

Fainting occurml in Nos. 2, 3, 4, 6, 15, 27, 28, 31, 33, 34, 35, 36, 37, 41, 42, 43, 47. 
29; 31, 33, .34, 35; 36, 37. 38, 41, 42, 43, 47, 48. 
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Abdominal 
Pain. 

- 

Present 

- 

Present 
Present 

Present 

PresenL 
- 

- 

- 
Present 

- 

Present 

- 

- 
- 
- 

Yresent 

- 
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Day Of 
piierpenum 
on which 

uriue became 
frec from 

Type. albutrtcn. Treatment. Renult. 

Retro-placental hamatoms 

Conibined, oxb.>int. 

External 

In tcrnsl 
Combined, int.>ext. 
lnternd 

Combined, ext.>int. 

Retro-plawnt,al hiematoma 

External 
lriternal 

Combined, int.>ext. 

Int,enal 

Combined, oxt>int. 

Ex terns1 
Combined, ext>int. 
Combined, ext.>int. 
Combined, ext>int. 

Itctim-placeutd htemthma 

Retro-placental hamatome 

Chronic 
iicphritis 

5th day 

5th day 

4th day 
10th wcek 

7th day 
4th day 
- 

8th day 

Chronic 
nephritis 

- 
- 

Trace 
14th day 

10th day 

2nd day 

- 
- 
- 

6th Ctay 

2nd day 

6 months 

None 

Yeinbranee ruptured, vagina plugged, 

3lembranes ruptured, pituitrin 

Caesarean section 

pituitrin 

None 

None 
None 

C;Rsprean section, hysterectomy 

MMtmbranes ruptured, foot brought 
rlown, pituitrin 

None 

None 
Ca:mrca.n section, hysterectomy 

Mwtbranes ruptured, tight binder 

Watched, later membranes mptured, 

Menibranes rnptured, tight binder, 
tight binder, pituitrin 

pituitrin 
None 
None 
None 
None 

None 

Cxsarean section for echmpsia 

G. 

c f .  

G. 

G. 
G. 

G. 
G .  
D. 

G.  

C. 

G. 
D. 

G. 

G. 

G. 

a. 
G. 
G. 
Q. 

G 

G. 

Mother. Child. 
S.B. 

S.B. 

S.B. 

S.B. 
S.B. 

S.R. 
S.B. 
S.B. 

S.B. 

S.B. 

cf. 
SR 

S.B. 

8. B. 

S.B. 

G. 
S.B. 
G. 
G .  

G. 

a. 

Plrtcwh-.l infarcts were found in Nos. 11, 12, 14, 16,17,23, 25, 30,34, 39, 414.4, 49,50. 
The umbilical cord measured 20 inches or more in length in all but nine caeea, viz., 

13 ins. iu No. 44 ; 14 ins. in No. 54 ; 16 ins. in No. 1 ; 17 ins. in No. 9 ; 18 ins. in 
NOS. 6, 10, 18, 30;  and 19 ins. in No. 14. 

The Wa~sermann reaction was tested in 15 cases and was found positive in one only- 
No. 42. 
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CONCLUSIONS. 
T. ‘I’he changes characteristic of, and peculiar to, cases of 

accidental hzemorrtiage are widespread necrosis, haemorrhage and 
crdema in the myometrium. 

2 .  These changes are not due to mechanical injury. 
3. ‘The necrosis is closely associated with thc hamorrhages but 

is not due to the hzetnorrliages. The necrosis, hamorrhage and 
edema are due to the same cause. 

4. The cause is a Loxiemia of pregnancy, which damages the 
kidneys and liver as well as the uterus. 

5. A less degree of this toxsmia can cause necrosis of the 
myometrium without hzmorrhage and Edema (Case B4). 

6. :I still less degree can cause a slight degree of necrosis with- 
out Iiaenlorrhage and cvdema, and without an albuminuria giving 
evidence of poisoning of  the kidney (Case S5). 

7. The necrosis of the myornetrium renders Lhe uterus liable 
to rupture. 

8. In the uteri affected by this nccrosis evidence of fatty degen- 
eration is extremely slight, and is no greater than that in normal 
uteri at full time. 

To Profes.wr Hubert M. Turnbull, I am greatly indebted for 
kindly encouragement, assistance and criticism. His help has 
bccn invaluable. The work has been arduous and has required 
much critical investigation and careful controlling on his part. 
Kevertheless I have always found him more than willing to devote 
his time and mind thereto. 

To Mr. J. K. Ford my thanks arc due for his careful and excel- 
lent illustrations. 
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