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THE

IMPROVED CESAREAN SECTION
CONTAINING THE DESCRIPTION OF A

KYPHOTIC PELVIS.

WITH FOUR WOODOUTS.

WHEN it becomes our duty to deliver one of those unfortu-
nate women who are far advanced in pregnancy, and who
are so deformed, or have their genital canal so obstructed that
delivery cannot take place at all through the natural passage,
or that at least it would highly imperil the patient's life to re-
move the fetus through this passage,four operations are at our
command, viz., gastro-elytrotomy, the Cesarean section, the
utero-ovarian amputation, and the total extirpation of the
uterus.

I omit symphysiotomy, not only because it is condemned al-
most everywhere, for this judgment may have to be recon-
sidered, but because its latest spokesman, Morisani, of
Naples, declares that the indication for it ends where that of
Cesarean section begins, viz., at a conjugate 0{67 miliimetre«
(2~ inches).'

i In a paper read before the last International Congress in London, and
published in Annales de Gynecologis, 1881, vol, XVI., p. 440, Morisani
states that, between 1868 and 1880, symphysiotomy was performed
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I likewise abstain from discussing the question whether
embryotomy ought to be replaced by Oesarean section, or one
of its substitutes.'

Taking for granted that one of the four operations has to be
performed, I think they ought to present themselves to the
mind of the operator in the order in which I have ennmerated
them, so that the first on the list is to be chosen unless it is
contra-indicated; then the next, and so forth to the last.

The total extirpation of the gravid uterus, a combination of
Freund's and Porro's operation, has only been performed twice,
first by Bischoff,' in 1879, with an immediately fatal result, and
next, with temporary success, by Spencer Wells, in 1881.'
fifty times on forty-eight women. In these fifty operations, there were
forty recoveries, and forty-one children born alive. They were performed
in hospitals, and for very considerable contraction of the pelvis, the con-
jugate ranging from 81 down to 61 milllmetressd ] to less than 2t inches).
Raffaele has even reported a case operated upon in the beginning of the
eighth month by Morisani, in which the conjugate measured only
55 mm. (2:! inches). The patient was discharged forty days after the
operation, and had no inconvenience in walking (Archiv fUr Gynako,
logie, 1880, vol. IV., p. 487, from Annali di Ostetricia, March, 1880).
Since this was written, Dr. Rob. Harris has published a paper on sym-
physiotomy, in Am. Jour. Med. Sc., Jan., 1883,which bears witness to
this author's well-known indefatigable zeal and accuracy in securing
information about Cesarean section and its substitutes.

i In consequence of the better results obtained, of late, in Cesarean sec-
tion or its substitutes, many authors advocate their substitution for em-
bryotomy in cases of so-called relative contraction of the pelvis. Parry
(Am. J. Med. Sc., April, 1878,p. 323)showed already that craniotomy, in
pelves with a conjugate diameter of 2t inches,or less, did not give any
better results than Cesarean section. G. E. Walton, of Cincinnati (Cen-
tralblatt fUr Gynak., vol, II., p. 262, from Cincinnati Clinic, Feb. 2d,
1878), and S. S. Lungren, of Toledo, O. (AM. JOUR. OBST., 1880, vol,
XIV., p. 83), in this country; Pean (Arch. de Tocologie, 1880), Radford
(Observations on Cesarean section, Craniotomy, and other Obstetric
Operations, London, 1880),~ustache (paper read before the International
Medical Congress in London, AM. J. OBST., 1881, vol. XIV., p. 944),
Meygriez (Operation de Porro, 1880, p. 48) in Europe (quoted from Mu],
Ier : Del' moderne Kaiserschnitt, Berlin, 1882,pp. 48, 49) have all written
in favor of Cesarean section in comparison with embryotomy. Harold
Williams, of Boston (AM. J. OBST.,1879,vol. XII., p. 23), has even tried
to show by statistical research that Cesarean section gives better results
than the high forceps operation.

"Hegar und Kaltenbach: Operative Gynakologie, 2d ed., Stuttgart,
1881,p. 414.

3 Medical Gazette, 1881, pp. 523, 556, and 668. A few months after,
there was already a suspicious thickening of the vaginal cicatrix
(Sp. Wells: Ovarian and Uterine Tumors, London, 1882,p. 524):,

l

.'\

GARRIGUES: The Improved Cesareasi Section.

Both patients suffered from carcinoma of the cervix, which
would seem to be the only condition in which it might be in-
dicated. Bischoff operated in the thirty-fourth week of preg-
nancy. The patient died eleven hours after the operation, and
at the autopsy one of the ureters was found ligated, and
two retroperitoneal glands in a state of carcinomatous de-
generation. Spencer Wells' patient was only in the sixth
month of pregnancy. The operation is of course very diffi-
cult and dangerous, and since even the extirpation of the
non-pregnant uterus has given so poor results that it has yet
to struggle for a place among the recognized operations,
that of the prognant is not likely to be often imitated.

Of gastro-elytrotomy I have treated in detail in my mono-
graph on that operation.'

On the dangers and difficulties met with in Porro's opera-
tions, I have made some remarks in the January number of
this JOURNAL.' The wonderful enthusiasm with which this
operation has been received seems to have reached its acme,
at least in Germany. Many weighty voices have recently been
raised against its right to supplant the Oesarean section. Schroe-
der 3 says that he cannot look upon Porro's operation as the
operation of the future. He regards it only as a transitory
method which must be replaced by some modification of the
old Cesarean section admitting of a safer prognosis. Hecker'
says that it causes a mutilation which can only be indicated"
when no other means answer the purpose. Halbertsma " thinks
that the old Cesarean section will not only keep its place be-
side' Porro's operations, but in future remain the common
operation. Oohnstein G says that, even though the Oesarean
section performed antiseptically gives rise to the same mortal-
ity as Porro's operation, it is more rational, because the mother
is not mutilated. Frank 7 takes it to be a retrograde step.

'Garrigues: On Gastro-Elytrotomy, D. Appleton & Co., New York,
1878.

2 Garrigues: Additional R~marks on Gastro-Elytrotomy, with Special
Reference to Porro's Operation. AM.JOUR.OBST.,Jan., 1883.

S Schroeder: Lehrbuch del' Geburtshiilfe, 6th ed., p. 359, and 7th ed.,
p. 360, quoted in Sanger: Del' Kaiserschnitt, Leipzig, 1882,p. 64.

4 Hecker, in Centralblatt fUr Gynakologie, 1882,No. 10, p. 228.
5 Halbertsma, in Centralblatt f. Gyn., 1881,No.5, p. 98.
B Cohnstein, in Centralbl. f. Gyn., 1881,No. 12, p. 289.
7 Frank, in Centralbl. f. Gyn., 1881,No. 21, p. 598.



6 GARRIGUES: The improved Cesareo»i Section.

San O'er 1 would limit its domain to the following cases: First,
when drainage through the natural passage is difficult or im-
possible, i. e., in cases of stenosis or atresia of the vagina, or
when a tumor situated outside of this canal compresses it.
This indication is not even absolute, since utem-ventral drain-
age has been used with success by Wallerstein and by Rich-
mond, of Newton, 0: Second, pregnancy in the occluded
horn of a bicorn uterus; but this is no true Porro operation,
since the other parts of the uterus are left behiud. Third, sup-
posed infection of the body of the uterus, Fourth, after re-
pouted Cesarean sections. Fifth, perhaps in severe general
osteo,malacia. In regard to fibroid tumors of the gravid uterus,
he t!links that it is counterindicated, except when difficulties
arise which cannot be overcome in any other way, which,
among forty-three operations, has only happened in the two
cases of Storer and of Zweifel.' With most vehemence, butfrom
a narrow-minded and silly stand-point, Porro's operation has
been denounced by Schlemmer.' This irascible author holds
that marital intercourse with a woman upon whom Porro's
operation has been performed is forbidden by the tenets of' the
Christian and Jewish religions, and that the surgeon who per-
forms it in Germany in cases where recourse might have been
had to Oesarean section, is liable to imprisonment for five years
at hard labor, as transgressing the law about depriving an in-
dividual of his or her capacity of procreation. Schlemmer ad-
mits only two indications for POlTO'S operation, viz., a degenera-
tion of the soft tissues which would soon lead to death, and
atresia of the vagina, or the occlusion of this organ by a growth
which prevents lochial discharge. Only six or seven per cent
of all known Porro operations fall within this limit.

On the other hand, P. Muller, of Bern, who has so materi-
ally improved Porro's operation, has written as able a defense
for it as the case would seem to admit. He calls it the modern
Oesarean section, which is scarcely justifiable. It is a sub-
stitute for the Cesarean operation, and the term modern

J L. c., p. 199.
'Sanger,1. c. p. 174.
3L. c. p. 54.
'Schlemmer: Die Porro.Operation und ihre moralischen Grenzen,

Stuttgart, 1881, p. 25.

l
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Cesarean section ought to be reserved for the old operation
performed with all or some of the improvements which we
presently will discuss, these latter being merely modifications
'of an operation the principle of which is to preserve the in-
tegrity of the body, while Porro removes organs which are the
site of functions of a great physical and moral importance.
Muller says' that it is not yet proved that any kind of uterine
suture will yield as good results as the amputation of the womb,
and that the amputation of the uterus is not done in order to
sterilize the woman, but in order to remove all the dangers
with which this organ threatens the peritoneum. Not only no
lochia can find their way into the peritoneal cavity, bnt no in-
fection can spread from the endometrium through the lympha-
tics, blood-vessels, tubes, etc, Against the argnment that
Cesarean section, if surrounded by the same strict antiseptic
precautions with which all Porro operations have been per-
formed, may give as good results as the latter, he has only to
say that the danger of infection coming from the uterus is
so great that it is wiser, as a prophylactic measure, to remove it.

Porro's operation has the advantage over the Cesarean sec-
tion that it can be performed before the beginning of labor.
It is true that even this point has been contested, since it is
claimed that the same applies to the Oesarean section, but in
this respect I side with the adherents of Porro, and shall come
back to this subject when speaking of the Oesarean section,
The chief objection to the operation is that, while gastro-
elytrotomy and Oesarean section are conservative operations,
Porro sacrifices important parts of the body and renders the
woman sterile. If it be proved that by this sacrifice we save
a greater number of mothers than by any other method, then
the operation merits the place which has been ziven it and'=' ,
which its defenders claim for it in future. But this is by no
means proved yet. All arguments based on the statistics of
the Oesarean operation before the introduction of the anti-
septic treatment, compared with those of Porro's operation, fall
to the ground. Porro's operation entered the field almost at
the same time that the antiseptic treatment became generally
adopted' in abdominal surgery, and since then very few Ce-

I P. Miiller, 1. c. pp. 24, 25, and 29.
, Porro's first operation was performed May 21st, 1876.
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sarean operations have been performed wi~h t?e same a~ti-
septic precautions. Since the Cesarean section IS conservative
in principle, and may be improved in ~a~y way~, as proposed
by different writers and operators, It IS certamly not only
justifiable, but wise to try how it will work in .its new shape.
Let us have a hundred cases of Cesarean section performed
with the same skill and treated with the same care that has
universally fallen to the lot of the hundred Porro's opera-
tions which have been performed by great operators,' sur-
rounded by intelligent assistants and by means of the most
perfect instruments. Then we can begin to compare the
results of the two operations.

The results of Porro's operation, a mortality of fifty-six per
cent brilliant when compared with those of Cesarean section
forrr:erly performed in the same hospitals, are ~ot so good by far
as those of Cesarean section in country practice and not much
better than those of the Cesarean section in general in the
United States: But experience has shown for other abdominal
operations that strict antisepsis offers almost as good a .gua.ran-
tee for success as country air. We may, therefore, be JustIfied
in hoping that the same will hold true in regard to the Cesarean
section.

Porro's operation may have its special indications, as where
the outlet for the lochial flow is blocked up, or when the uterus
has suffered much by the vain efforts of natural labor or un-
successful attempts at delivery, 0[' when the fetus has beco.me
decomposed; but it ought not to be~ome th~ g~ner~l operatLO~1
instead of Cesarean section before ItS superiority in results IS
proved. Nay, even then it is not ap~lieable .in all cas.es,
especially those where a large tumor is situated in the ce~vIx.

In spite of the antiseptic treatment, many Porro patients
have succumbed to septic processes, wherefore Muller's argu-
ment in favor of the amputation loses much of its weight.

The immediate shock produced on the organism must de-
cidedly be greater by the amput~tion ~f ~h.e u~erus and ~he
removal of the ovaries than by a SImple incision lU the uterine

1 According to a letter from Dr. Harris, dated February 2d, there had
in all been performed one hundred and eight 0: one hundred and ~en
"so-called Porro operations." Forty-nine pat18nt~ recovered, wbich
leaves the mortality, as stated above, at about fifty-SIX per cent.

2 Harris in AM. JOURN. OBST.,1880, vol. XIY., p. 343.

wall and its closure by suture. The patient whose history
presently will be detailed would in all probability have died on
the table if she had been submitted to Porro's operation.

This operation requires also numerous skilful assistants. I
doubt that many who have read the detailed descriptions of
the difficulties which have actually been met with in Porro's
operation, and which are summed up in my above-mentioned
paper, will agree with Muller' that neither a subtle technique
nor special instruments are needed. " Every physician," says
he, "owns an Esmarch tube and a pocket case. If we add two
long needles, such as are found in every house as so-called
darning needles, I have enumerated everything that is neces-
sary for a Porro operation." Most general practitioners who
have to operate without any skilled assistance or perhaps with
the aid of a single fellow-practitioner, .will probably prefer
the Cesarean section, on account of its simplicity, to all other
operations.

When a short time ago I had to make the choice of the
operation which seemed most suitable to the case presently to
be reported, I first decided to perform gastro-elytrotomy, but
when the patient had a severe ante-partum hemorrhage which
caused the death of the child and reduced her already low
vitalility to a minimum, I changed my mind and adopted the
second operation on the list. It was certain that the patient
would be unable to go through the suppuration of gastro-ely-
trotomy, while Cesarean section, if she did not lose much blood,
might still give her a chance to prolong her miserable existence.
At that time I had scarcely read any of the new publications
on Cesarean section to which I refer in this paper. Now I
would probably act differently in some particulars. At the
time, I was only guided by general surgical principles. From
reading histories of autopsies after Cesarean sections in
which no sutures had been inserted into the uterus, and the
wound was found gaping and the peritoneal cavity filled with
blood, I had concluded years ago that it was best to close the
uterine wound. Since this organ is subjected to alternate con-
tractions and relaxations, and contains a highly phlogof!;enic
fluid, I placed the sutures nearer to one another than in the

'.

I L. c., p. 27.



10 GARRIGUES: 1he Improved Cesarean Section.

abdominal wall, and remembering that Spencer Wells 1 had
found the serous surfaces of the peritoneum united in patients who
had died twenty-four hours after ovariotomies, I tried to bring as
large surfaces of this membrane as possible in contact by placing
a separate peritoneal suture between two and two of the deep
sutures, and drawing it well together while an assistant ad-
justed the edges with two tenacula. The perfect condition in
which the wound and the sutures were found at the autopsy,
proved the efficacy of this part of the treatment.

CASE. - Lwmbo-eacral kyphotic pelvis. Caries of the lowest three
~1l,mba.r,vertebra: and the sacrum. Synostosis of thli left sacro-
tha~ joint. Old pelvic abscesses. Contraction of left knee, talipes
eqUtntt8 of left foot. Scrofulosis. Remnants after old pleuritis
and phthisis, Morb1ls cordis. Ascites. Acute catarrhal cystitis
and vaginitis. Intertrigo. Anie-parturn. liemorrliaqe. Cesarean
seGt~on, Chile! dead before operation: Mother died'fifly hours after.
Prwwry uruon. of sutured uioumd;

C. R., ffit. 30, born in the United States, single, was admitted
t~ Maternity Hospital September 9th, 1882 with the following
hlSto,ry.. When four years old, her spine became affected with
Pott s disease, and at the same time she had large abscesses behind
the left ear and on the left side of the neck, the cicatrices of
which remain. She was often bedridden until her twelfth year when
a brace was applied, which she wore until two years ago, when the
left hip became affected. She was treated for seven months for
"hip disease " in Bellevue Hospital, which she left December 24th,
1881. Three years ago she had a severe hemoptysis and lost half
a pin~ of blood. When she left the hospital she was men-
struatmg. As to her menstruation in January she is uncertain.
The first coition took place toward the end of that month.
Quickening occurred in the early part of July,

. Physical examination.-She measures 4 ft. 10* inches. She is
kyphotic having a curvature in the lumbo-sacralpart of the
column. The spinous processes from the dorso-lumbar synchon-
drosis to the end of the coccyx form one convex curve, the most
prominent part of which is situated at the lumbo-sacral synchon-
drosis. From this. point the sacrum and coccyx slope forwards
and do:v,nwards. The distanr,e from the anterior superior spine
of the IllUm to the external malleolus is 33 inches on the left side
and 33~ inches on the right side. Her left leg can be stretched and
adducted almost normally in the hip-joint, but can only be bent and
abducted very little on account of the pain caused by these move-
ments. She is very sensitive to pressure in the inguinal furrow
and on the trochanter major. There has never been any fistula
anywhere. When she lies down so as to bring the thigh in contact
with the couch, her vertebral column becomes so arched that an
arm is easily passed under her spine. Both thighs have the same

1 Sp. Wells: Diseases of the Ovaries, London, 1872, p. 384.
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circu~ference (18 inches on the level of the vulva). The skin in
~he nel.ghborhood of the inguinal fold is the seat of suppurating
~ntertrlgo ... The left knee is bent at an angle of 1350

• The foot
IS stretched, the heel drawn up, and the toes much bent azainst
the back of the foot.'l She cannot walk without crutches a;;'d the
only parts which touch the ground are the toes and the'heads of
the metatarsal bones.

'I'he vulva is very small. 'I'here is no appreciable distance
be~ween the meatus urinarius and the vaginal orifice, the two
being o,nly separated by a thin membrane. The vagina admits
WIth difficulty two fingers. In the transverse diameter of the
p~l vic outlet they have to be crossed so as to present only the
Width of one fin,ger and a half. All the internal measures ap-
peared at the time much smaller than they were found later,
~vhen ~he soft parts had been removed. Examined through the
infantile vulva and the crowded soft tissues, the pelvic outlet
seemed.to form a narrow, irregular ellipsis, measuring one and a
~uar~er by two and a: quarter inches. The ,immovable coccyx was
1:1 dlre~~ contact With the tU,bel'o-sacralllgam,ent on the right
Side, while the space between It and the left lizament admitted
only one finger. The an terior surface of the "'sacrum was felt
convex and ~motty. >A finger is easily hooked up from the vagina
over the horizontal ramus of the pubic bone, which has the nor-
..mal sl:ape. , .The upper part ?f the vagina has normal dimensions
and dilatability, No presenting part is felt. By pushing two fin-
gers deeply upward and forward, the cervix is felt as a soft cone
one-h~lf. to three-qnarters. of an inch long. The as is closed. The
fetu~ IS III cross presentation. By external palpation, the head is
felt III the left flank. The fundus is one inch above the umbili-
cus. , .The fetal he~l't is. heard to the right and a little below the
umbilicus, The nght SIde of the abdomen is tender on pressure

The percussion of the chest is clear in front· behind a littl~
dull. Mucous rules are ~learJ i~l the left infrascap~J1ar, right mam-
mar~, ~nd .hypochondrlac reglOns. She coughs a little. The
respiration IS short-33 per minute.

?:-'he.urine taken with catheter is turbid, acid, full of bladder
epithelium, and YOl~ngcell,S, no casts or kidney epithelium. The
filtered urine contains a httle albumen. In the vaO'ina is found
an abundant purulent secretion. '"

J?r. W ..R. Gillette, on~ of my colleagues,having examined the
patlen.t himself, agreed WIth me that gastro-elytrotomy was indi-
c~LtedIII the ca~e, but thought the patient had no chance to sur-
vIve any operatIOn on account of her miserable physical condition,
€specially that of her lungs.

She was placed?n a wate~'-bed and received proper treatmcnt
for her :n~r:lfold mIme!! ~s, WIth th~ re?ult of curing the intertrigo,
the vagIllltls, and cystitis, and relieVing the pectoral symptoms.
Neverthel~ss she. was so weak th~t she rarely came out of her bed
and only for hal~ .an hour at a time. She was almost constantly
harassed by vonlltlJ:g, usually accompanied by severe pain in the
abdomen, and utenne contractions without any effect on the os.
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These conditions were more or less successfully combated by the
administration of opiates, hypodermically or in ene!?a, hydrocy-
anic acid, bismuth, carbonic acid water, cracked ice, mustard
plaster, etc. Her appetite at best was very poor, and f.rom tJ!ne
to time she had to ~e fed by m~ans of nutritipus and stlmulat;ng
enemas. Several tunes she raised blood-streaked mucus. 'I'he
pulse was mostly normal, and the temperature never rose above
99t' F. Her cheeks became even a little fuller, but were t!lE~
seat of a hectic flush.

The fetus chan zed position so as to present by the vertex, in
consequence of which the os uteri moved backward to the centre
of the pelvis. .

On October 5th, the patient passed a very comfortable day with-
out vomiting or pain. .

On October 6th, 1 A.}L, she had a sudden vaginal hemorrhage,
the quantity of blood lost being estimated ~y the hO~lse surgeon
from twelve to sixteen ounces. The os admitted the mde\ as far
as the root of the nail. She complained of severe bearing-down
pains, and had attacks of vomiting every few minutes. She was
very pale and sunken from shock. At 4,30 A.M. the os had the
size of a silver quarter. The head was felt through the mem-
branes. The back of the fetus was turned-forward and to the
left, True labor pains were present. As ther.e was consid~r~ble
oozing, the vagina was tamponed by the resident o?S~etl'lClan.
The fetal heart and movement which had been very distinct were
heard no more after the occurrence of the hemorrhage. At 7.30,
duri nz a paroxysm of vomiting, the tampon, which, on account of
the n~rrowness of the parts, was difficult to apply, ~vas expe~led,
and a slicht hemorrhage followed. The os had the SIze of a silver-
half-doll~r, and strong rhythmical labor pains were present. When I
saw her at 9.45 the os was fully dilated, the membranes ruptured,
the patient very weak and suffering, lips blue, ,hands, and face
cold, pulse 124. My colleague, Dr. P. F. Munde, havmg exam-
ined her, thought that it might be possible to remove. the fetu,s
piecemeal through the vagina, but,that it would be ~ very dlffi-
cult tedious and danzerous operation, He agreed with me that

, '''' . tshe would be unable to stand the suppuration consequen on gas-
. tro-elytrotomy; that it would not be ad.visable to expose her to-
the shock and dangers of Porro's operation, and that, under .the
circumstances, the Cesarean section gave her the best possible
chance.

Operation.-The bladder an.d. rectum h~ving been emptied, the
abdominal wall cleansed and disinfected with soap, ethel', and two-
per-cent carbolized water, and the vagina syringed with the san~e
solution, the patient was put under the influence of chloroform, t.hlS
beiuz preferred to ethel' on account of the lungs. The operatIOn
was performed with the assistanc~ o~1!rs. Mu.nde, Pierson, Breese,
Priest, Oollyer, and Rhea. An mClSlOnfive m~hes long wa~ made
in the linea alba extending two inches above and three ll1ches
below the umbilic~s. When the peritoneum was incised, six ?uI!ces
of a brownish-yellow fluid poured out. The uterus was ll1Clsed
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in what, at the time, presented itself as the median line, to about
the same extent as the abdominal wall, leaving the fundus and
the lower part of the body untouched. Very little blood was
lost; not more than in an average normal delivery. The mem-
branes were ruptured, and a female child was withdrawn by the
legs without any difficulty. It was dead and flaccid. It weighed
.six pounds six ounces, and was twenty inches long. The pla-
centa had been attached to the posterior wall, but was found
loose in the uterine cavity. The membranes were adherent but
were peeled off without difficulty. The bleeding was quite
moderate, except from a couple of sinuses, and here it was con-
trolled by a Kceberle's pressure forceps. The uterus contracted
well, but the wound gaped, and its edges bevelled inward, the
outer parts being farther separated than the inner; 3 i. of fluid
extract of ergot was given hypodermically. 'I'he uterine cavity
was carefully cleansed with sponges. The edges were united by
twenty-four silk sutures, one-half of which went through the
whole thickness of the uterine wall, while the other half only
e~lbraced the peritoneum. The abdominal cavity was cleansed
with sponges on sponge-holders, but contained very little blood.
N ext, the edges of the abdominal wall were united with ten silver
.sutures extending through the whole thickness, and twelve silk
sutures through the skin only.

The instruments were kept in four-per-cent carbolized water.
The sponges were i.mmersed in the same, and later kept in warm
two- per-cent solution. The operator and assistants had disin-
fected their hands and arms in two-per-cent solution. The
uterus was washed out with the same after the operation, and a
finger-thick rubber tube, with side openings, introduced through
the cervical canal up to the fundus, and the outer end cut short
on a level with the vulva. The wound was dressed with full
Lister ~ressing, outsid: of which was placed a thick layer of
cotton Impregnated WIth twen ty-per-cent borax, and held in
place by broad straps of adhesive plaster and a binder. 'I'he
genitals were covered with borated cotton, and a strip of muslin
f~stened to the binder. No spray was used. During the opera-
tl,on, sl?e l:ad one ounce of brandy hypodermically, and, after
discontinuing the chloroform, she was made to inhale five drops
of amyl nitrite. She was replaced in her bed, and surrounded
with bottles filled with hot water. She rallied well after the
opera.tio?, and felt c?mfortable. Pulse 124. Where the hypo-
dermics had been gl ven, there were large suggillations. 'I'he
operation took one hour and thirtv minutes .
. Nine P.M., pulse 136, ~eak. Face bathed in cold perspira-

tion, hands clammy, very little abdominal pain, some vomiting.
The cotton ovm: the genit~ls was changed twice a day, the

tube shortened tWlCe, respectIvely one inch and one-half inch.
The vagina was syringed with two-per-cent carbolized water.
Ohloral, 3 ss., was injected into the rectum, and the urine
drawn with a catheter. There came only seven or eight ounces
,twice a day. She took a teaspoonful of champagne every fifteen
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ti till her death. When
minutes from the close o~ tl~~ oPae:'asl~~~ued with from five to
she complained of any pam, .1 • W (' 1 to * gr. of sulphate of., f MaO'end18'S solutIOn 1,. e., if 3ten mrmms 0 b

morphia). . 0 Patient cheerful. Towal:d even-
Oct. 7th, 9 A.M., skin warm. red her face had an anxIOUS ~x-

ing the respiration be~ame la~~liri~us. 'rhe pulse could :"Ith
pression. She was sbgh~~y d was 140. During the mght,
difficulty be felt at the wriat, a~l ke t alive by frequent hypo-
she became c?matose" and ~asf °di~tali~ whiskey, ether, and c~m-
dermic injectIOns of tn~ct1U,e0 91k and beef-juice, but vomIted

1 . She was likewIse gIven rrnp 101. . . ed'
everythmg. , 2; viss defibrinated blood, ob.tam,

11 A.M. Tranefueum- ,:>. t'd' t the medio-cephalIc vem
ere mjec e III o. describ d byfrom a healthy m.an, w -atus constructed and escn e

of the left arm wl~h thetfJpaObstetrical Society, vol. 1., p. ??~'
me in the TransactIOns 0 leXI 754 which proved entn e y
and AM. JOUR. OBST., vol , .. ,). d r:o visible effect ?n the
satisfactory, 1 ~u.t the Stlransfu~\~~leJa sinking until she died, at
patient's condltlOn. re con " .
2.05 p.M. diti of the pulse, the tempe~atl1le

The following shows the con.t
l ~on been preserved, from Imme-

and the respiration, so f.ar as J t ~~le time of her death: .
di tely before the operatIOn up 0 P 136
HOct. 6th, 10 A.~L, P. 124k93~.~r6 A;r, :P. 140, T. 1011, R. 2~,

Oct. 7th, 1 A.1rL,,f' i~~'ii 32' 12'.15 P.M., P. 136, T. 4~02T'
7.30 A.M., P. 148,. " 31' R 28; 4.15 P.~L, P. 1 , .
R. 24; 2.15 P.M., P. 134, T. 1~82''r.' 102!h R. 32; 10.30 P.M.,
10311 R 20' 7.30 P.1rL, P. 1 ,

4' . , 6 'r
P. 160. T 101~ R. 28; 10 A.M., P. 14, •

Oct. 8tll, 6 A.1rL, P. 140,. 4'

1011, R. 36. 0 1 . after death, by Dr. Maxwell, cura-
A t twentv-fOUI 10111S( d

u oJJsy, "Tl body much decompose .
tor, and myself. . le .

Hend not exammed. 1 ·t' dhesions on the left slde,
C( 1 fi 0 old p eunIC a , fi 0 dL1,tngs. Genera 1m . On the right slde, rm a -

hl'ch obliterated the pleural caVltyl· . and on the lower lobe an-
w . . .1 be everywleJe . d .. t lyhesion8 over the upper, 0 ..0' The .left lung was mo erel,e

0' 1'1 and to the dlaphl~,?m. . therwise normal. At
~~: r~ssed from the pleUl'ltl? ~dhe~so~~dfes surrounding Wl:llC11
the ;'ight apex were several Cle.taceo\ed fibroid induration, shght

moderate amount of plgmeu 1
was a . f tl lower 10Jes. . .1 astatic congestlOn 0 , le. tained from four to SIX
1YJEeart. The peric~rd1al c.~ltYT~~n heart weighed 71 ounces.
drachms of blood-stamed flu\. A small yellow clot was fonnel
It was flabby and nearly emp y. the left. The muscular
On the rio'ht side, and trace of onle Oll~dboth ventricles were ap-

b 0 llow than norma, a '
tissue was mOle ye 11 t purpose in saving

cd recently an exce en y 'k
1 The same apparatus a~swelrt' of illuminating gas (see New 01

1· d b the mha a lOn 2)a man pOlsone . Yh3d 1883 vol. xxxvii., No.9, p. 23 .
Med, Journ., Malc , '

y

'.
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parently dilated. The wall of the left ventricle was one-half of
an inch thick. Mitral valve normal. At aortic valve fusion of
right and left leaflets for the distance of a quarter of an inch, at
which point there was a creataceous deposit. Two or three
patches of endarteritis.

Abdomen. Liver, kidneys and spleen were too far decomposed to
be of any pathological importance. The bowels were distended
with gas. The abdominal cavity contained two onnces of reddish-
brown fluid. The vessels of the abdominal wall and intestines
were a little injected. No peritonitis. The wonnd in the abdominal
wall was found united by first intention. The sutures on the
peritoneal side were covered with a fine membrane of incapsulat-
ing new-formed tissue.

The uterus was found inclined toward the right side, so that
two-thirds of the transverse diameter fell 011the right side of the
body and one-third on the left. It measured six inches in length
by four and a half inches in width. 'I'he incision was found on
the right side of the uterus, seven-eighths of an inch from the
upper end of the right round ligament, from which point it de-
scended perpendicularly in the direction of the os. Ovaries and
tubes were normal. There was no trace of inflammation in the
pelvis nor on the outer surface of the uterus. The uterus was
cut open on the posterior wall. It was found empty and its tis-
sue normal. The uterine sutures were found as they had been
placed, only nearer to one another in consequence of the shrink-
ing of the organ. The peritoneum and outer two-thirds of the
muscular tissue were found agglutinated by first intention, the in-
ner third, nearest the decidua, had not united. On the peri to-
neum the line of incision was to a great extent covered with a
fine layer of new-formed tissue.

On the inside of the left iliac bone, near the sacro-iliac joint,
was found a white, soft, putty-like mass as large as a goose-egg,
which was inclosed in a fibrous sac, and could be followed up to
the lower end of the lumbar column. A small amount of the
same material was found in fron t of the right ilio-sacral joint, and
was connected inward with a hard calcareous mass wl11ch formed
the large knobs on the anterior surface of the sacrum felt during
the patient's life-timf1, and wen t deep into the bone.

A later examination of the prepared pelvis revealed that the two
lower foramina intervertebralia on the left side had disappeared,
and that they were of diminutive dimensions on the right
side. Herefrom we must infer that the two lower lumbar nerves
passing through these apertures had been destroyed on the former,
and were atrophic on the latter. Since these two trunks carry a
large part of the fibres forming the nerves of the lower extremity,
we can imagine the sufferings of the poor woman while this de-
struction was going on, and aCCOllllt for the weakness of both her
legs and the contraction of the left, although this latter also may
be due to the large abscess lying under the psoas and iliacus mus-
cles on this side.

The fluid found in the pericardium may have been old and due
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to hydrops, exactly as we found considerable ascitic fluid at the
time of the operation. 'I'he fluid found in the peritoneal cavity at
the autopsy was evidently peritoneal secretion tinged with bloody
serum which had oozed from the edges of the wound.

A few circumstances were in favor of the patient, such as the
early operation, the foregoing of any attempts at deli very in an-
other way, a fair amount of antiseptic precautions, excellent as-
sistance, and the careful closure of the uterine wound resulting in
union by the first intention. But all these advantages were more
than counterbalanced by the miserable constitution and condition
of the patient, and by the performance of the operation in
a large, insufficiently heated ward of a hospital in which we con-
stantly have more or less septic diseases.

, The Oesarean section, which for a time seemed to be doomed
to be supplanted by Porro's operation, or at least only to he
used as a last resource in cases which did not admit of Porro's
operation, raises its head again. All the authors we have quoted
in the beginning of this article, with the only exception of
Muller, are in favor of it. In this country very much has been
done for the rehabilitation of the operation by the excellent
researches of Dr. Rob. Harris. But when nowadays we speak
of Oesarean section it is scarcely the same operation as the one
to which formerly almost all patients succumbed, especially in
the European hospitals. Numerous improvements have been
proposed or tried, by which the chances for a good result have
been materially increased. OeBarean section may be performed
and is still sometimes successfully performed in a very primitive
way, but since sometimes circumstances permit to do it with
all modern improvements, and since in hospital practice the
old operation has given such miserable results, it is useful to
know the modifications, and wise to adopt as many of them
as circumstances will permit, and as have proved or appear to
be valuable. Oesarean section, especially here, in America, is
so rare, that no one has much chance of acquiring great personal
experience in its performance. Here, more than anywhere else,
must we profit by the combined experience of different men.

Before discussing the different modifications proposed, I
would call attention to the lesson taught by the results obtained
in Cesarean section when repe<1ted on the same individual.
According to Lungren,' one hundred and nineteen operations
were performed on forty-eight women, with a mortality of only
eight mothers, i. e., 6.83 per cent. These statistics have been

1 AM. JOURN. OBST., 1881, vol. xiv., p. 87.

1
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impugned by Mull .' h.' U er, W 0 says that Lungren has admitted
cases which long ago have been eliminated by th itiM"ll . c e cri lCS

u er points to the frequency of rupture of tl t . f l'10 .. ie u erus III 0-
wmg pregnanclCs, but here, as in all his arsr .

evidence is tak from a ti buments, hIS. en lorn a time when no sutures were a lied to
the ut.erus, and consequently he fails to make his poi:: The
~me .IS the case .whe~ he tries to show 2 that the mortality after
. esale,an ~perat~o~ IS much greater than after Porro's 0 era-

tion, ad hIS statistiss datinz from the ti In" b f th'
P

d
ti f' '" e e ore e intro-

uc IOn ~ aseptic- surgery.
Even I~ some cases have to be eliminated from Lunzren's list

andhevel~ I~ the mortality in repeated operations is no~ so small
as e c alms, it is still a well-ascertained fact t1 t
who once h ia a woman

. as gone successfully through the ordeal of Cesarean
section, has by far better chances than those h d
operation for the first time Tn so who0 ~n ergo the. ~ me cases t IS IS l' bl
b~ It

1
he.adhesions formed .between the uterus and the :~Xo:~na~

wa , lll. consequence ot which the peritoneal cavit is not
opened III the second operation B t i th yb e f d enti c. II 10 0 ers the womb has
.e noun entirely free, and the explanation is then robab

simply that the person who has been abl t p lyd e 0 recover from
angel'ous an operation, has an uncommon O' . so

to smgical interference At all e t th P£ wer of resistance. . . ven s . e act that the proO'
nosis In repeated Cesarean section is com arati vel' ",-
to be taken into consideration before d ~d. .Ygood ought
ti b . eel 111O' npon an op

1O~ y ~hlch Osnbseguent pregnancies are rendered impossi~~:-
ome unes esarean section is not onl tl b "

only possible operation, as in San O'er's c~:e 3 1e1 J~st, b~~ t1:c
as l<1rge <1Sthe head of 't child ' b , W leI e a rOld
of

' t1' c, tiprang from the posterior wall
1e cerVIX.

. Of all modern. modifications of Oesarean section the
bon o£ the anhseptic metlwd is the t' ' adop-
will n d bt h' mos Important. and
h' 0 on, w en stnctly carried out, enhanc~ the

c ances for a good result very materiall II .
cnmstances did not permit of f 11 L' y: 1 my case, clr-
s ra was .. u lstensm. The carbolic

b
p y .not used, but It IS a great question if this wo ld h .
een an Impro t M u avevemen . any operators, especially in Ger-

1 L. c., p. 33.
o L. c., p. 15-16.
3 L. c" p. 34.



18 GARRIGUES: The Improved Cesarean Section.

many, although staunch supporters of the Listerian treatment in
all other respects, have discarded the spray! In this case
there was so much more reason to do so, as the patient was so
exceedingly weak that the slightest extra depression, such as
might be caused by absorption of carbolic acid f!'Om the peri-
neal cavity, had to be carefully avoided. It might, perhaps,
have been better to use the spray during the changes of dress-
ing, air having direct communication with the uterine cavity
through the drainage tube. But the hospital does not possess
any apparatus for that purpose, and every time the dressing was
changeq, the vagina was disinfected, and the carbolized water
came pouring out through the drainage tube. At all events,
the case was treated more antiseptically than many which are
supposed to have been so "with all antiseptic precautions."
This means, according to different operators, the most differ-
ent things. It will be very interesting at some future date to
examine the results obtained in Cesarean section, when really
performed according to Mr. Lister's principles. So far, such
operations are too few in number to prove an)lthing. Itwould
not be worth while yet to search for them. But, looking over
some of the reports of cases from the last few years, I have
met with the following cases. in which some kind of antisep-
tic treatment was used, ranging from the application of a com-
press soaked in carbolized oil to fnll Listerism, inclusive of

spray.
I "Away with the Spray," was the title of an article by Bruns, pub-

lished in Berliner Klinische vVochenschrift, 1880,No. 24, which has had

great influence on his countrymen.
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This little list, which does not pretend by any ~eans to be
complete, contains twelve cases with eight recoverIes and four
deaths. If we were sure that it contained all cases,?r .that
those not reported, or at least not reported in the penodICals
I have examined, presented a similar death-rate, the results
would be better than of any of the substitutes for Cesare(ln
section. Since the disease for which the operation ~as under-
taken, as well as the condition of the patient at the time of the
operation, and the use of uterine sutures have un~oubtedly much
influence on the result, I have indicated these Clrcumstances.

The best time for operating is commonly taught to be the
end of the first stage, when the os is fully. dilated, and .the
membranes are ready to burst. The only important thmg,
however, is, that strong and frequent labor pains. b.e present,
so that we can rely on them, besides the elastICIty of the
utcrin~ wall for the prompt diminution of the uterus by
musculae co~traction after the removal of the. fetus. On the
th . hand the zreat importance of operatmg before the

o er , b • d b t
patient is exhausted, and the soft tissues are bruise ~ ween
the advancing fetus and the resisting maternal parts, ISnow
O'enerallyrecoguized.
b R. Barnes 1 says that Braxton Hicks brought on labor a f?rt-
night before term as a preparation fOl: the Cesar~an sect1On.
. fl d by the opinion that bv so domg, the uterus, taken atIn uence , .J • f .

':1 . to the hizheet dezree of degeneratIOn 0 ItSa penol pnor :::> :::>
muscular fibres, would heal better. Barnes himself, although
he is not disposed to think that ." the ~egree .of fatty chan~e
observed in the mature uterus" IS any ImpedIment to rep~l a-
t1t>nprefers likewise to induce premature labor some day .durmg
the ~stimated last fortnight of gestation, hecause, by selectmg our
own time, we may have daylight, the assistance of. colleagues,
and every appliance that may be thought usefu1. TIns pr:tended
fatty degeneeation of the muscular tissues does not eXISt. .At
the time of parturition, there is no other fatty degen~ratlOn
than that between the' two layers of the decidua, by which the
the inner one is. thrown off together with. the. ovum. I ~ave
convinced myself by microscopical exammatIOn both of the
uterus in the above-described case and in one of rupture of the
uterus' that, at the end of pregnancy, the muscular substance

1 Barnes: Lectures on Obstetric Operations; London, 1870, p. 335.
• AM, JOURN. OBST., 1881, vol. xiv., pp. 403-406.

"

,.
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~s in a. perfectly healthy condition, and it would be strange
'indeed if it were otherwise, since the enormous hyperplasia and
hypertrophy of muscular fibres going on during pregnancy
has for its object the expulsion of the child through a canal
often offering considerable resistance. The physiological fatty
degeneration does not begi~ until after the birth of the
child, when, in consequence of diminished blood supply, the
muscular fibres are no longer sufficiently nourished. Thus,
regard to this supposed fatty degeneration would be no cause
for premature interference. The other considerations may in
particular cases have weight enough to render the inducement
of premature labor preferable, but as a rule I would prefer to
wait till labor has begun naturally, in order to have the best
chances for powerful contraction of the emptied uterus, a point
of vital interest to the mother. In the above case, there was so
much more reason to wait as the patient's condition improved
during her preparatory treatment until an unforeseen hemor-
rhage again jeopardized her life. '

Gueniot' has advised to rupture the membranes before operat-
ing, because experience had shown that, in a great number of
the successful cases, the waters had broken several hours before.
In case decomposition had taken place, which may be supposed
where the child is known to have been dead for some time, and
if the uterus is opened in situ it would be wise to follow this ad-
vice, but if the uterus is turned out of the body, as in Muller's
method, it is of less importance, and might even render impos-
sible the application of the elastic tube round the cervix.

We need not be afraid of rupturing the membranes, on ac-
count of the danger of wounding the fetus. In my case, there
was not left a drop of amniotic fluid in the womb, and yet I
did not experience the least difficulty in incising this organ
without injuring the child.

The incision through the abdominal wall was in our case
made so high up because it was thought convenient, which
indeed it proved to be. It corresponds also almost literally
with Playfair'~' precept to carry the incision from a little above

1 Gueniot : De l'operation Cesarienne et des modifications qu'elle com-
porte; Bulletin general de therapeutique, 1870, lxxix., p. 126.

• Playfair: Science and Practice of Midwifery, London, 1876, vol. ii., p.
222.
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the umbilicus down to about three inches below it. Barnes'
teaches likewise to stop at this distance above the symphysis
pubis. But when we' consider that union by the first intention
may not take place, and that it may becom~ necessary to es-
tablish a communication with the outer surface through the
lower end of the abdominal wound, it would seem safer to
follow the rule laid down by others, such as Chailly-Honore,"
Naegele,' Spiegelberg,' and Lusk," who recommend to extend
the incision down to from two to four centimetres above the
symphysis pubis.

The length of the incision should be great enough to extract
the child with ease, or, if Muller's method be adopted, to turn
out the uterus with the child, but in either case no longer than
what is necessary. Gueniot" warns against the unnec:ssarily
10nO' incisions often made, and indicates sixteen to eighteen
cen~imetres as sufficient. Mine was only thirteen, and gave
all desirable facility for the extraction of the child, the stitch-
ing of the' womb, and the toilette of the perit01~eal cavity.

The greatest danger during the old-fashIOned. C~s~rean
operation arises from the hemorrhage caused b! the incision of
the placenta if it is implanted on .the anterior w.all- of the
womb, which is the case in about fifty per cent of pregnant
women. Halbertsma, of Utrecht (Holland), has in one case
succeeded in locating the seat of tlw placenta before incising
the womb by means of an exploratory trocar. If we hit the
placenta, there comes only blood through the canula, ~v~n
when the trocar is pushed in very deep. If we do not hit It,
the liquor amnii will soon make its appearance, or. we will soon
reach the fetus, and feel its movements. In hIS case, Hal-
bertsma found that the placenta was inserted on the anterior
wall but more toward the right side than the left. The
uterus was therefore drawn over to the right side, and the in-
cision made as far over to the left as possible. Although
Halbertsma was successful in his case, 'the method he recom-

1 L. C., p. 339. .
'Chaillv-Honore: Traitepratique de l'art des accouchements, 6th edi-

tion, Paris, 1878, p. 709. . . , .
3 Naegele: Lehrbuch der Geburtshulfe, 7th edition, Mamz, 1869, p. 413.
4 L. c., p. 857.
5 Lusk: Science and Art of Midwifery, New York, 1882.
6 L. 0., p. 123. I
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mends would seem to be objectionable in more than one re-
spect. In order to find the limit of the placenta, it will be
necessary to plunge the trocar in at different places, and these
wounds may become channels through which infectious sub-
stances from the inside of the uterus reach the peritoneal
cavity. Next, the danger of injuring the fetus cannot be left
out of consideration. Finally, the incision on the side of the
uterus, being nearer the large vessels which run outside the
edge and send large branches off into the uterine substance all
the way up to the fundus, is more apt to cause dangerous
hemorrhage than one made in the median line.

Gueniot' proposed already to "operate outside of the abdo-
men." He passed a metallic wire through the upper part of
the uterine wall, and directed an assistant to pull it forward
during the extraction of the child. This was a step in the
direction of Muller's operation, and since it has occasionally
been found impossible to turn out the gravid uterus, this
method may be worth keeping in mind. Another way is to
press on the uterus from behind, through the vagina.

Constriction of cervix.-"-The hemorrhage, whether from
the placenta 01' from uterine sinuses, being the chief
danger during the performance of Cesarean section, it would
be very desirable, if possible, to bring about similar conditions
as in Esmarch's so-called bloodless operations. This proced ure
was first advocated and tried on animals by Rein,' of St. Peters-
burg, but P. Muller' found it impossible to constrict the uterus
in situ before emptying it. He, therefore, turned the uterus
out of the abdominal cavity, and put a constrictor round the
cervix before he incised the womb, which procedure has proved
a decided improvement on the original Porro operation. .

It is difficult to understand why the constrictor cannot be
passed round the cervix, the uterus remaining in situ, by some
instrument like BeHoc's tube for tamponing the nose, or an
elastic catheter with stylet, or the uterine sound bent in a
prOpel" way. This would ha.ve the adva.ntage of rendering
superfluous MUller's long incision and the attendant danger of
prolapsus of the intestines. But even if it should prove

I L. c., p. 126.
• Rein, in Annales de Gynecol., Feb., 1881; Centralbl. f. Gyn., vol. v.,

p.324.
8 L. c., p. 40.
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necessary, in order to pass the constrictor round the cervix,
to turn out the uterus with the child in it, the advantage of con-
trolling the hemorrhage is so great that it entirely outweighs
the disadvantages of the long incision. Such a temporary
compression was exercised in a case by Litzmann' by means of
an elastic tube wound several times round the cervix after the
womb had been tilted out of the body. Thus the bleeding
was restricted to the escape of the blood contained in the
uterine wall. Braun von Fernwald has found the head im-
pacted so that he could not eonstrict the cervix. To others, it
has happened to comprise fetal limbs or the cord in the liga-
ture.' One would think that. it must be possible to avoid the
first by pushing them back, as Litzmann did in the just men-
tioned case. The second would only necessitate the removal
of the loop of cord comprised in the ligature after the re-
moval of the child, and the tightening of the ligature if hemor-
rhage should occur.

If, from some cause or other, it be impracticable to constrict
the cervix before incising the uterus, it is advisable to pass a
rubber tube around it immediately after the removal of the
child, so that if hemorrhage should occur during the removal
of the secundines and the tightening of the stitches, it may be
promptly arrested by drawing the cervical constrictor taut.

According to Muller," the best way of compressing the cervix
is to use an elastic. tube, compress the crossed ends with a
dressing forceps, and ligate both ends behind the point of com-
pression, with a thick silk ligature. This, he says, is safer
.than to tie the second knot with the hand, and takes scarcely
more than a minute to do.

If the uterus is turned out of the body, it has been recorn-
mendedby Frank,' in order to prevent prolapse of the intes-
tines, to stitc!. the abdominal wall behind it before opening it. If
a constrictor is used round the cervix, which I take to be of
much greater importance, since the intestines may be retained
by sponges or cloths, any delay in the removal of the child
ought to be avoided, in order not to imperil its life unneces-
sarily.

1Centralblatt fUr Gynakologie, 1879, vol. iii" No. 12, p. 292.
2 Sanger, 1. c" p. 162. 3 L. C., p, 43.
4 Frank, in Centralb1. f. Gynak, 1881,p. 602.
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I Leopold,' after having extracted the child, turned out the
uterus, tightened a couple of sutures which had been inserted
near the upper angle of the abdominal wound before incising
the womb, and covered the whole abdomen behind the uterus
with a piece of gutta perch a tissue, which had been kept in
five per cent carbolized water. This latter procedure seems
worthy of imitation in all cases in which the uterus is turned
out, It takes no appreciable time, and it prevents, to a certain
extent, blood and liquor amnii from entering the peritoneal
cavity.

As it has been proved in a conclusive way by Wegner 2 that
what we call shock is in a great part due to refrigeration, the
uterus and other exposed.parts ought to be kept warm by cloths
dipped in carbolized water or diluted chlorine water, or a weak
solution of chloride of zinc (0.2 per cent). The second of
these is Hegar's common disinfectant,' the third has recently
been introduced by Kochel', of Bern:

The uterine incision is commonly made in the median lin~.
Recently Kehrer 5 has recommended to make a transverse in-
cision through the anterior wall at the level of the internal os.
He has done it twice, and claims as advantages of this method
1st, that the wound is less apt to gape; 2d, that the placenta is
rarely reached; 3d, that a shorter incision of the abdominal
wall is required m; 4th, that in most cases the head will be
delivered first; 5th, that the peritoneum is loosely attached to
the muscular tissue in this part of the organ, and consequently
can easily be displaced and brought together by a special
suture. All these points except the third are based on ana-
tomical facts, and are undeniable advantages, but I think that,
with the exception of the second, they are not important
enough to counterpoise the very serious objection that the
transverse incision, when it shall be long enough to permit an
easy exit of the child, comes in dangerous neighborhood of the
edges of the uterus with their large vessels. But it is only fair
to add that my specimen shows that an incision of the same length

1 Leopold, in Archiv f. Gynak., 1882, vol. xix., p. 403.
2 Wegner: Chirurgische Bemerkungen libel' die Peritonaalhohle, in

Langenbeck's Archiv, 1876,vol. xx., No.1, p. 51, seq.
3 Regal': Die Kastration del' Frauen, Leipzig, 1878, p. 99.
4 Centralbl. f. Gynak., 1882, No. 13, vol. vi., p. 201.
5 Kehrer, in Archiv f. Gynakol., 1882.vol. xix .. No.2, p. 180.
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might have been made, without interfering with the chief
trunks, in the locality Kehrer indicates, namely, one centimetre
above the bottom of the vesico-uterine excavation.

Another objection to Kehrer's transverse incision is that it
is performed so low down that it will scarcely be feasible to
apply the elastic constriction under it, or that at all events the
tube would be very liable to slip after the removal of the
child. It has therefore been proposed 1 to compress the cervix
with Pean's compressors.

Gueniot ' advises to wait three minutes or more before remov-
ing the secundines. This would seem to be a very excellent
thing, if the placenta is situated on the posterior wall of the
uterus and the bleeding is not considerable, and under all cir-
cumstances, if hemorrhage is prevented by compression of the
cervix. By this means we allow nature to do her work. Re-
traction and contraction diminish the bulk of the uterine tissue,
the walls of the venous sinuses become pressed against one'
another, and the remaining blood coagulates. During this pro-
cess the placenta is allowed to remain undisturbed as a kind of
natural tampon, as in the great majority of normal births where
there is a shorter or longer interval between the expulsion of
the child and that of the afterbirth. By thus conforming to
nature's methods we will doubtless very much diminish the
danger of hemorrhage following the removal ?f the cervical
constrictor.

Equal in importance to the antiseptic method and the con-
striction of the cervix, is the coaptation of the edges of the
uterine wound by means of sutures. This was first done as
early as 1769 by a French surgeon by the name of Lebas.
Although the patient made an excellent recovery, the method
was universally condemned, and seventy years elapsed before
a German surgeon by the name of Wiefel stitched up another
uterus. This case was likewise successful, bnt nevertheless we
find again an interval of thirty-nine years before the third
operation of the kind was performed by Godefroy, again with
success.' Since 1840 the use of sutures has become more
general, but has still its adversaries.

1 Sanger, in Archiv fur Gynakologie, 1882, vol. xix., No, 3, p. 375.
• L. c., p. 126.
3 Sanger, Kaiserschnitt, p. 79 seq.
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In olden times surgeons were afraid of causing inflammation
by introducing sutures which they could not get out again; now-
adays we know that different substances, such as silver, silk,
rubber, etc., may be left in the peritoneal cavity without doing
the least harm, provided they be aseptic. There is, therefore,
no longer any excuse for not using the suture. Experience
shows that the uterine wound can unite by the first intention,
and consequently it ought to be treated like any other wound.
Some think it is superfluous to stitch the uterus, because the
wound sometimes has been united by the first intention without
any suture, but we need not di'aw on our imagination to see
how rarely this will happen. We have only to read the reports
of autopsies performed on patients having died after Cesarean
section, in order to find that the condition most commonly
found is a gaping uterus and a peritoneal cavity filled with
blood and lochia, either pure or mixed with inflammatory
products.

Others think it is useless to put in stitches, because the womb
contracts, whereby the stitches get loose. I cannot share this
view. When the womb contracts, its walls get thicker, and I
think there would be more danger of the sutures cutting through
than of their becoming too slack. It is true that by involution
the whole bulk of the uterus and also the thickness of the wall
is reduced, but this process is due to fatty degeneration of the
muscular fibres and absorption of the liquefied tissue, and before
it advances to any appreciable degree union may have taken
place. Microscopical examination in my case showed that
although the patient lived till the third day, the fatty degenera-
tian had not yet begnn, and in the mean time the edges had
become agglutinated by the production of new-formed cells.

Spencer Wells, who many years ago urged the advisability
of comprising the peritoneum in the suture after ovariotomy,
has of late 1 likewise insisted upon the importance, after re-
moving uterine tumors, of bringing the peritoneal edges of the
uterine wall carefully together by many interrupted sutures 01'

by an uninterrupted suture along the whole extent of the
wound. '

The advantages of the suture on the uterus after Cesarean
section are still greater than after the removal of tumors from

1 British Med. Journ., June 11th, 1881.
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its wall. It is not only a most excellent hemostatic, and secures
the normal condition that every part has a peritoneal covering,
but it prevents the incarceration of intestines, and is of great
importance in reference to later pregnancies. When no suture
is applied, even in successful cases, the wound has been found
united to a slight extent only, leaving a thin cicatrix with in-
sufficient power of resistance, and consequently apt to rupture
in a following labor. By the suture we have much greater
chance of obtaining a linear cicatrix, by which the strength of
the uterus remains unimpaired. In my case the outer two-
thirds were united, and had the patient lived longer, the inner
layer would doubtless likewise have become united.

Sometimes the suture is not only advantageous, but indis-
pensable. Thus in a case of Dr. Brickell there had not been
any uterine contraction for ten days, and the severe hemorrhage
was only controlled by the use of sutures.

SOlpething similar applies to cases like mine and Dr. Lun-
gren's first,' where the edges do not come together, but gape.
The edges were bevelled, so as to be much farther separated
from one another in the outer layers than in the deeper ones.
I do not know how common this gaping is, but I should expect
it to be the rule. It would seem that both retraction and con-
traction must lead to such a result. The retraction being due
to elasticity, it must be greatest in the outer parts of the womb,
which are stretched over the inner parts, and consequently the
.edges will become bevelled exactly as when we make an incision
in a rubber ball. Contraction, on the other hand, can only
close the wound by means of those fibres which have not been
incised, the others will have a quite opposite effect, and tend to
separate the lips of the wound.

In no country has the uterine suture been more steadily used
than in America, and there is scarcely a doubt that this has
<lontributed more thau anything else to bring about the com-
paratively excellent results pointed out by Dr. Harris. It il'\
characteristic both of the practical sense of American surgeons
and of the deference which American gynecology now enjoys
abroad, that Sanger gives a list of no less than twenty-four

1 Lungren, 1. C., p. 80.
'Kaiserschnitt, pp. 86-89, and Archiv fur Gynakologie, 1882,vol. xix.,

No.3, p. 397.
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cas~s of Cesarean section performed with uterine snture in the
United States, between 1852 and 1880. Nine of the women re-
covered.

In this list is comprised every reported case in which sutures
were used, even those in ,:hich ~nly a single stitch was put in,
and yet t~e number of stitches IS of great importance. Who
would think ~f bringing. t~e abdominal wound or any other
woun~ measurmg five or SIXinches, together with a single stitch?
And IS,th~re less reason to stitch the uterine wound up with
care? Qu~te the contrary. We have to deal with a muscular
orga~ sub]e:t to ~onstant changes in dimensions and position,
an~ hne~ With it tissue destined to destruction, and bathed in a
~Llld which, ~ven in perfectly normal confinements, accord-
mg to experiments by Kehrer, produces fever when intro-
?u~ed throu~h a. wound on the woman herself, or on animals,
I'his orzan IS sit t d . .. .'" :;1 ua e III a cavity whose lining membrane
IS eminently liable to inflammation, and from which absorption
goes o.n ~ith the greatest ease and rapidity. Finally, this
?rgan. IS liable to sustain great and sudden pressure, alternat-
Ing WIth relaxation, during the act of vomiting, which is so com-
mon a sequel to the administration of anesthetics that some. '~llrgeons, III order to avoid it after Cesarean section, have lim-
It~d themselves to local anesthesia of the skin by means of
RlC:lftrdson's spray, or even discarded anesthetics altogether/

SImon Thomas, of Leyden, was the first who used a com-
paratively large number of sutures, namely, eight silver sutures."
Commonly, only from one to twelve stitches have been intro-
duced. I~ my case, 1 put in twenty-four, and the post-mortem
sho~ed nnlO~ by ~he first intention, and no trace, even by micros-
copical examination, of inflammation, and that ill spite of con-
stant vomiting.

I t.h~nk that the womb, on account of the above-mentioned
C~l1dltlOns, ought to be united with even a greater number of
stitches than external wounds. The number is still increased
by th.e ~ec~ssity of using both deep and superficial sutures.
T~o indications are to be met-one is, to get as deep and narrow
. ~. Johnen has performed five Cesarean sections without using anesthet
~OS,.I~ order to aV~ldvomiting .and hemorrhage. He says that only the
mcision an~ suturing of the skin gave any pain. (Centralbl. f. G nak
1882,vol. vi., No. 40, p. 639.) ynax.,

'SAnger, Archiv f. Gynakol., vol. xix., p. 390.
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union of the muscular wall as possible, the other, to obtain
union of the peritoneum. The peritoneal union takes place
much quicker than the other, if the serous surfaces are ~r~ught
in contact. This can be done, to a certain extent, as I did It, by
putting in a Iarze number of superficial sutures only compris-
inz the peritone:m and introduced at a short distance from the~, fdedge. When the suture is tightened, the peritoneum s I es
somewhat on the underlying muscular tissue, and its own elas-
ticity allows a further approach of the points of entrance and
exit of the sutures, and, by helping a little with two tenacula,
an assistant brinzs the two serous surfaces in apposition. This
" symperitoneal'~ or " sero-serous" sutnre~which is an imitati~n
of the sutnre applied to wounded intestmes, was first used III

1862, by Martino d'Avanzo.' .
In order to obtain union both of the pel'ltoneum and the

muscles two modifications have been proposed and tried with
success.' Kehrer' put in six sntures of carbolized silk :hroll.gh
the whole thickness of the uterine wall. After having tied
them he incised the peritoneum, just outside of the sutures,
dissected it off to the distance of one centimetre all around, and
united these peritoneal flaps over the wound by twelve sutures
of carbolized silk. He does not mention that he brought them
together so as to apply serous surface to serous surface,and the
flaps will scarcely have been sufficiently long a~d movable to
allow such adaptation to any great extent. ThIS me~ho~, al-
though the patient recovered, seems open to sever~l obJectl~ns.
The peritoneum is exposed to considerable strain by being
brought together over the ~rst row o~ sutures. ~he raw ~ur-
face of the peritoneal flaps 1Sbrought III contact WIth the serous
surface of the piece of peritoneum left round the wound, a~d
such surfaces of different nature do not grow together as easIly
as homogeneous surfaces. Finally, secretion ma:y collect be-
tween the flaps and the wound, and impede I~Dlon: K~hrer
must have found some difficulty in the operation himself, for
in his second case he did not form any peritoneal flaps, nor put
in this two-story suture, but simply used ten de~p sntures
through the muscular tissue, and twenty-five superfiCIal tl~rough
the peritoueum and the nearest layer of muscular fibres.

1 Sanger: Kaiserschnitt, p. 136.
190 3 L. c., pp. 196 and 205.

'L. c., p. .
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Sanger' has proposed another way to deal with the perito-
seum, by which we obtain large flaps which are applied against
one. another with their serous surfaces without causing any
strain ~n that delicate membrane. This object is attained by his
subperitoneai muscular excision, which was used by Leopold' in
a case which had a good result for mother and child. Before
suturing the uterus, the peritoneum, with an adherent layer of
muscular tissue one millimetre thick, was dissected from tho

Ex;
FIG. t.-P, peritoneum, partly dissected oil" M muscular tissue' De decidua' Ex

;part of muscular tissue and decidua to be removed. ." . I

..vi - ). 1/ .• _------ JiV'
i/"'---

I)
.'

- I( I1/
1\ '1P

1\

Fro. ~.-P, peritoueum, with flaps folded in : M, muscular tissue' De decidua' W
deep WIre suture; Si, superficial silk suture. I" ,

underlying tissue to the extent of one centimetre from the
edg~ of the wound. Next he removed, with a pointed bistoury,
a slice of muscular tissue from either side from angle to angle,
and through the whole thickness of the wall. He likens them
to wedge-shaped slices cut out of a melon, the base being
formed ~y the muscular tissue denuded by the dissection of
th~ perIton?Um, and the edge being covered by a narrow
strip of decidua, After that, the peritoneal flaps were pulled
-down over the new-formed surfaces, and the edges brought

, Kaiserschnitt, p. 160.
'Leopold, in Archiv fUr Gynakol., 1882, vol, xix., No.3, p. 404.
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together with eight silver sut~res compri~ing the perit~neUJ~
and the muscularis, but leavlllg the decidua free. Finally ,
twelve superficial sutures of carbolized silk were introduced
throuO'h the peritoneum and the superficial part of the muscl~-
Iar tissue so as to penetrate the peritoneal flaps near thou'

inner border (see Figs. 1 and 2). .'
Since this was written, Beumer (Archiv fur Gynakolo~ze,

1 No 3 P
409 seq.) has performed Cesarean sectionvoi, xx., . ,. ,

with Sanger's excision. He found it very e~sy, and. could
separate the peritoneum from the muscular tissue WIth the
handle of a scalpel. The patient died thirty-six hours after the

. -ation The autopsy revealed a thrombus in the longi-0pela I . . . . . f
tudinal sinus, hypostatic pneumoma, extens.lVe. destru~tlO~ ~
both kidneys by pyelo-nephritis, and beglllnlllg pel?tomtls.
The uterine wound was found closed, and the sutures mta.ct.

Sangert admits himself that the e~cision. of .muscular tissue
is snperfluous if the uterus is flaccid, or If in a con~racted.
uterus the cut surfaces are parallel, and the two portIons of
the serouS membrane can be drawn together and applied o~e
against the other without dissection. But l:nder the OpposIte
conditions it is doubtless a valuable suggestIOn, and the recom-
mendatio; of the operators who have tried, it in practice
speaks in favor of it. It would seem ~o be of still greater im-
portance in the treatment of the pedicle afte~' the removal 0:
tumors from the uterus by laparotomy than m Cesarean sec-
tion' for here we have only to deal with a single rectilinear
. cision and as a rule, the surfaces will therefore fit oneIn , , h'l .
apother exactly when they are brought into contact, w I e ~n
the amputation of parts of the uteru,s surfaces are brought in

contact which before had other relatIOns.
It appears from the jllSt mentioned operation of Leopold

that he avoided the decidua in putting in the stitches. The
eason for this is that septic matter might find its way from

r cT' .
the interior of the nterine cavity along the sutures. hIS WIse
precaution was already taken by Lungren in 1875, ,~ho says'
that he introduced five silver sutures one-quarter of an inch from
the edges of the incision and carried them nearly through the

substance of the uterus.
t Kaiserschnitt, p. 162.
'L. c., p. 80.

I
~,
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In passing the sutures, I took special care to insert them in
places where they would compress the bleeding sinuses.

Different materials have been tried for the sutures, and a
definite conclusion has been reached as to the preferobleness
of silver and silk. Ca'tgut, which for other purposes is the
favorite substance among Listerians, has proved decidedly bad
in the puerperal womb. Even when tied with a triple knot,
the sutures were found loosened or open, or they had cut
through the tissue and were found lying loose on the top of the
wound, or the sutures had become softened before union had
taken place. Even Mr. Lister's newly devised chromized cat-
gut' has proved as total a failure after Cesarean section as the
carbolized. It was used in a recent case by Spath, of Vienna.
Particular care was given to the tying of the knots. With all
allowable force the five deep sutures were tied with a treble
knot. The patient lived only thirty-two hours after the opera-
tion, and yet, at the autopsy, all the sutures were found
untied, and the wound gaping to the extent of six centi-
metres.'

Dr. Lungren' introduced in his second operation twelve
horsehair sutures, but it did not seem to possess the requisite
strength and firmness.

Dr. Frank E. Polin, of Springfield, Ky., was the first who,
under the influence of Marion Sims' teaching, used silver
wire (1852). Silvestri found complete union by the first in-
tention in a patient on whom he had stitched the womb up
with this material, and who died thirty hours after the opera-
tion." Dr. Polin' found, in an autopsy performed some time
after the operation, the silver sutures imbedded in new-formed
tissue, and so did Baker Brown" forty days after the operation.
Dr. Lungren" had, in nis second operation on the same patient,
the opportunity to see this on the living body. He saw the

i L. c., p. 80.
2 Brit. Med. Jour., Feb. 12th, 1881, p. 219.
3 Ehrendorfer, in Archiv f. Gynak., il882, vol. xx., No.1, pp. 107, 108,

and 114.
4 L. c., p. 82.
5 Harris, Am. Jour. Med, ScL, 1878, vol. lxxv., p. 329.
6 Sanger: Kaiserschnitt, p. 91.
7 Sanger, Archiv f. Gyn., 1. c., p. 392.
8 L. c., p. 81.
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° • the eritoneum as bright as when they
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and it becomes absorbed or coa esces, <'
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1 t t' and not absor a e.
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Hemp has been use w
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f bber whIch answers su .
Even so t ru , li t has been used for suturmgcutting 1O'aure,as temporary or as b. This was done with success

b ft Oesarean sectIon. d
the wom a er . stri A second case, operate on
in 1873 by Grandesso Sllve d d' f t lly Six elastic sutures
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autopsy, the mner f _ d a sure basis for an u ti-

Pletely united, and would have
l

orme
'. f th outer part a so.mate umon 0 edt ge of being able to ac-. t has the a van a h

The clastIC su ure . d -ees of contraction of t e
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hi Id not seem 0 '. d
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silver and silk, wltho~t posse b properly disinfected, I do

If th lastIc sutures are .
results. e e. . of setting up inflammatIOn.
not think there IS any dangel 1 h thi" process will be a

h fi lly should (mt t lroug, <> 'n
Even if t ey na . left b the contracting suture WI I

slow one, and the ope~mg 'f y d tissne. The compara-
b filled wIth new- orme tgradually e . material for a separa e

h' k th -eads are not a proper
tively t lC I , h' f so great importance.
Peritoneal suture, whlC ,IS 10 d has opened and allowed the

. th bdomma woun tSometImes e a Thus in Sanger's case, five su ureS
withdrawal of th: sut:r~:. s afte~- the operation. A few days
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1 t thI'ee more were remo ,a er, ' , 2

neously several months later.
1Sanger: Kaiserschnitt, p. 114.
2 Kaiserschnitt, i., p. 37.
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The observation that in some of the successful cases the
uterus thus grew together with the anterior wall of the
abdomen, and that the sutures were removed, has led to the
introduction of the utero-abdominal suture. Its inventor is
Pill ore (1852).' He stitched each lip of the uterus with
wires to the corresponding lip of the abdominal wall in its
lower third, and united the upper two-thirds of the lip with the
opposite lip. By so doing, he shut off the uterine cavity from
the abdominal cavity, led all secretions out of the body, and
prevented incarceration of intestines. This was certainly an
improvement on the practice reigning at that time of closing up
the abdominal wound over a uterine wound left without suture,
but it is not to be compared with the application of a suitable
uterine suture. It produces an adhesion to the abdominal
wall which is not necessary to recovery, and which is likely to
give rise to abortion or, at least, to discomfort in a following
pregnancy. It exposes the patient to all the dangers of a pro-
tracted suppuration, and it closes the wound in the uterus by a
plug of cicatricial tissue, which impairs its strength, and may
cause rupture of the uterus in a following labor.

E. Martin proposed to carry silver sutures from the inside
of the uterus out through the abdominal wall and then tie
them so as to close both wounds-a procedure which proved
successful in a case operated on by Olshausen, with the only
difference that he used silk sutures."

Braxton Hicks," in order to arrest hemorrhage from a sinus,
introduced a wire through the uterine wall, brought it out
half an inch lower down, and brought both wires through the
abdominal wall. Next, he did the same on the other side, and
finally twisted the two wires together with those of the oppo-
site side. An inch lower down he carried a wire simply
through the abdominal and uterine walls from side to side, and
twisted it. Elsewhere the abdominal parietes were only trans-
fixed. The patient had violent vomiting, and died on the fourth
day. At the autopsy, no extravasation was found. The cause
of death is not stated, but seems to have been peritonitis, the

, 1 Sanger: Kaiserschnitt, p. 115, seq.
2 Sanger: Kaiserschnitt, p. 115.
3 London Obstetrical Transactions, 1870,vol. xi., p. 100.



36 GARRIGUES: The Improved. Cesarean Sectl:on.

symptoms being burning pain, vomiting, tympanites, and quick

pulse.
Robert Barnes' has proposed another modification of the

utero-abdominal suture. The suture, says he, should meet the
following conditions: (1) stop the hemorrhage from the cut
surface of the womb; (2) secure the apposition of the lips; (3)
keep the anterior wall of the uterus in apposition with the ab-
dominal wall so as to favor adhesion without causing dragging;
(4) admit of easy removal. The third point, as just stated, I
do not take to be an advantage. It is against nature, and not
necessary. Nor is the removal of the sutures, as appears from
the foregoing pages, necessary. The suture itself is very com-
plicated. A wire is passed through the uterine wall in two
places of the same side, as in Hicks' case, in order to compress
a bleeding sinus. Another wire is passed through correspond-
ing points of the other side of the womb, but so as to pass it
through the first loop. Then a third wire is passed over the
crossing of the two loops and carried out through the vagina.
Finally, the four wires passing through the uterine wall are
crossed, and brought through the abdominal wall and tied.
The removal of the utero-abdominal sutures, which may be
undertaken on the seventh or eighth day, is done in the fol-
lowing way: "Get an assistant to draw gently on the clue-line
brought from the vagina, whilst a finger of the left hand fol-
lows it up to its connection with the intrauterine loops, which
can then be divided by scissors worked with the right hand.
The sutures are then withdrawn by gentle traction upon the
ends which rest upon the abdominal surface.

This method has not been tried in practice. The crossing
of the wires before passing the abdominal wall will be liable
to pucker the uterus, arid may even make the wound gape.
If several of these double sutures are to be passed, which
would seem necessary, the procedure will take Jnuch time.
It seems doubtful if there will always be room enough to intro-
duce a finger and a pair of scissors through the cervical canal

.arter eight days.
All kinds of utero-abdominal sutures are open to the objec-

'London Obstetr. Trans., 1871, vol. xii., p. 364.
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tion .that,. when vomiting sets in, as it did in B. Hicks' case
and m mme, the wound is exposed to much more dragging
when fixed to the abdominal wall than when the uterus is
freely movable.

Even after the introduction of sutures, hemorrhage may
occur from the wound or from the interior of the womb as in
other confi~eme~ts, and is then to be treated in the usual way~Ie~acuatIOn of c:ots from ~he interior, hypodermic injection
• 81 got, .com.pl:esslOn, kneadmg, or faradization of the womb,
I~trauterme. m.Jection of hot water, vinegar, diluted alcohol,
~mc~ure of iodine or diluted liquor ferri perchloridi or liquor
terri subsulphatis,

~uring t~ese ~rocednres the womb ought to be protected
agamst ref~Igeratw~ and infection by the application of cloths
wrung out m chlorine water mixed with hot water. All hem-
orrhage ~~ght ~o be arrested before the abdomen is closed. Dr.
Lungr~n In hIS last case lost nearly an hour in the endeavor
to entirely control the oozing of blood, and Ritgen' in a suc-
cessful case, left the uterus even for an hour and a half outside
of the abd?men, until he had mastered the bleeding.

Abdominai Drainage.-Formerly the abdominal wound was
~lways left open at the lower end and a tent introduced. The
first ~ho .closed the whole wound was Reiche 3 (1854). The
question If we. shall use drainage can be answered here as in
regard to ?varwtomy. Experience shows that the patient may
~'ecover Wlt~out any peritonitis, or escape of blood or lochia
mto the peritoneal cavity, and the chances for a speedy recov-
ery are much better when the abdomen is closed. Conse-
quently the rule ought to be to do so. On the other hand when
~he presence ?f bad fluids is to be anticipated, it is be;ter to
~ntroduce dl:alDage tubes. A very excellent way of doing this
IS by ~e~ar s so-called capillary drainage, which is based on
the principle of suction by capillarity.'

.~ glass·tub.e, fro~ 16. to 18 centimetres long and 10 to 12
millimetres WIde, WIth SIde openings near the closed end, is in-

, L. c., p. 82.
2 Sanger: Kaiserschnitt, p. 167.
3 Sanger: Kaiserschnitt, p. 104.
4 Hegar u. Kaltenbach, 1. c., p. 264.
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th I' of the mClSlOn0 .in length, along e me d by passing an iron WIre

it in the lower angle of the wou~ •
. d h bd minal panetes. .through It an tea 0 d th ondition of the patlCnt

If no drainage has been used an . : ctoward gaping of the
(hiO'h temperature or collaps~) pOlIns ity it seems advisable

b " t th pentonea caVI ,
wound or oozmg moe 1 1 el of the fundus, intro-

bd . 1wound on tue ev
to open the a omnia 'h b and another from the, t be behmd t e worn .duce a drainage u . 1. id of the vesico-uterme

f h d P to 81trer Sl e .lower end 0 t e woun u dl'stnrb useful adhesIOns
. b t thi procedure mayexcavation, u 11S ft .d h ve gravitated into parts

already formed, and the uhl tmabY~r brought all over the
. h t 'eached by t e u es, d 'whlC are no I.. t This secondary ramage

peritoneum by pel'lstaltlc movemen. ood a promise as the
does, therefore, not hold out as g

primary. 'Wh'l tl ere are serious objections
Utero-vaginal Dramage.- ,I e 1 'ty through the uterine

f tl e uterme caVl
to the drainage rom If' th bdominal wound, and while. g Ie t III e a
wound and an o~emn laced outside the uterus and car-
l think even dralllage tubes ~ 1 11 are only to be recom-

1 h tl abdomma wa .ried out t HOUg Ie l' no ob)'ection to passmg a, , t' 1 cases t lere IS . dmended m excep IOna " 'ty throngh the vagma,an
b f tl e uterme caVIdrainage tu e rom 1 • Ul'I'lIgthe free flow of thed purpose In assit may answer a goo Ide with nine mil.limetres. . h' In m" case use onlochIal dISCalge. ,] h t ' e cavity was found empty.
d th topsy t e u erlll fcalibre, an at e au II' t nded it for drainage. I

It had side holes, because on Ym e
1L. c., p, 82,
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intrauterine injections are contemplated, another smaller tube
without side openings ought to be placed next to the first.
The two tubes might even conveniently be sewn together.
When the uterus contracts, it will push the tubes down, and
they ought then to be shortened so as to open on a level with
the vnlva and be easily covered by the dressing. Sanger 1

knows only of two cases in which utero-vaginal drainage was
used, viz., one of Schroder and one of Reuss.

Frank' suggests to draw the omentum down behind the
uterus, in order to keep the intestines away from the pouch be-
tween the uterus and the abdominal wall. This wonld cer-
tainly be advisable, for the movable intestines work like a
pump, and bring whatever might ooze out of the uterus all
over the abdominal cavity, and they prevent union between the
uterus and the anterior abdominal wall, which after all is no bad
way to recovery. It would be advisable, I say, if we were sure
that no inflammation occurred; but ifthe omentum thus drawn
down behind the uterus became adherent to it or the posterior
wall of the abdominal cavity, the peristaltic movement might
thereby become seriously impeded,

Frank's Method.-Frank, an assistant of Bardenheuer, of
Cologne, who has obtained uncommonly good results by leav-
ing the peritoneal cavity open after the extirpation of the
uterus,' has operated on a dying woman in a way which starts
from principles pretty much opposed to those of all other modern
operators.' Following his chief, he is an enthusiastic drainer.
He turned out the uterus, made an incision almost from the
bottom of the vesico-uterine pouch up to the middle of the
body of the womb, extracted the child, mopped the inside of the
womb with five-per-cent carbolized water, ligated foUl'bleeding
vessels, placed a drainage tube as thick as a thumb, so as to
reach from the orifice of the vagina through the womb and the
lower end of the abdominal wound to the symphysis pubis, and
another drainage tube through an opening made for the purpose
at the very bottom of the vesico-uterine excavation, beginning

1 .'

I Kaiserschnitt, p. 170.
, Frank, 1. c., p. 603.
3 See Zur Frage der Drainirung del' Peritonaalhohle; Stuttgart, 1880-

and Die Drainirung der Peritonaalhohle; Stuttgart, 1882,
4 Frank, in Centralbl. fur Gynako1., 1881, No, 25, p._598,
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and ending at the same points as the first. Above the drainage
tubes, he closed the uterus with four deep catgut sutures. Next,
he sewed the two round ligaments together with carbolized silk,
above the wound, uniting them as far down as it was possible
without causing too much tension. The lower parts of the liga-
ments were sewed to the parietal peritoneum. Thus, a kind of
tent was built over the uterus, which formed a barrier between
it and the peritoneal cavity. A third drainage tube was placed
in front of the uterine wound, reaching almost up to the top of
the tent, and ending with the other two at the lower end of the
abdominal wound. If the uterine wound should tear so as to
extend beyond the point where the round ligaments can be
brought together: or if the lower part of these ligaments cannot
be sewed to the parietal peritoneum far enough to close the
tent, he advises to do it by means of resorbable animal mem-
branes made of intestines in a similar way as catgut. The last
abdominal suture comprises the two round ligaments near the
lowest point of their union.

He applies a very careful antiseptic bandage. First he places
a pledget dipped in five-per-cent carbolized water on the anus.
Then he keeps the bladder empty by a particular kind of
catheter connected with a vessel filled with carbolized water.
Finally, he covers abdomen, vulva, and anus with a complete
Lister dressing.

This method seems to be rather complicated, and since so
far it has only been performed once on a woman doomed to die
from extensive burns, which she did ten hours after the opera-
tion, it has not yet stood the test of experience.

Oohn8tein'8 Method' I shall only briefly mention as a curiosity.
He propoEes to turn the uterus out, make a longitudinal inci-
sion ou the posterior wall, use no suture, and drain through
Douglas' pouch.
I doubt that it would be easy to turn the uterus so far out

as to be able to withdraw the child and the secundines from
behiud, and it must be remembered that the uterus, even after
being emptied, reaches up to the neighborhood of the umbili-
cus, and that, consequently, its upper part is at a considerable
distance from the opening made in Douglas' pouch. If, there-

J Centralbl. f. Gyniikol., 1881, vol. v., p. 290.

fore, the wound should gape, which in its unsutured condition
it is very liable to do, the fluid from the interior of the uterus
is apt to flow all over the posterior part of the peritoneum.

THE KYPHOTIC PELVIS.

The pelvis in the case reported in the first part of this paper
belongs to the class called kyphotic or arthrocacic.' The lat-
ter name would be preferable, not only because it marks the
etiology of the deformity as dependent on caries but because. '
III most eases the kyphosis which causes the deformity of the
pelvis is not situated in the pelvis itself, but more or less above
it. The former appellation is, however, the commonly accepted
one. Kyphosis is, as everybody knows, by no means a rare
~e~ormity, aud yet this variety of narrow pelvis is rare, because
It ISonly when the disease is situated low down on the verte-
bral column that the pelvis becomes distorted. Most hunch-
backed women have easy confinements. Cases like ours which
c.all for energetic interference by the obstetrician are excep-
tions, and only a few such pelves have been described! A
short description of ours may therefore be of some interest
especially a~ it came from a woman born in this country:
~here the higher degrees of contracted pelves are of compara-
tively rare occurrence. My German readers will probably find

1 Fehling: Pelvis obtecta in Folge von arthrokakischer Lumbosacral-
k~pho~e. in Archiv fUr Gyuakologie, 1872, vol, iv., p. 2.

-.Brelsky: ~~~er den Einfluss del' Kyphose auf die Beckengestalt, in
Wiener medicinische Jahrbuoher, 1855, vol, xxi., p. 21. Moor: Das in
Zurich be~ndliche ~yphotisch verengte Becken; Zurich, 1865. Hugen-
bel:ger : Em kyphotisch querverengtes Becken, in Petersburger medic.
Zeitschr., 1868, vol, xv, Chantreuil: Etudes sur les deformites du bassin
chez les cyphotiques; Paris, 1869. Honing: Beitrag zur Lehre vom ky-
photis?h verengten Becken; Bonn, 1870. (The four last works not being
accessible to me, I quote from Spiegelberg, Lehrbuch del' GeburtshUlfe ;
Lahr, 1878, p. 501.) Fehling,!. c. Stadfeldt: Det mekaniske Misforhold
under Fodselen ; Copenhagen, 1872, p. 80. Leopold: Das skoliotisch- und
kyphoskoliotisch-rhachitische Becken; Leipzig, 1879. Huter : Lumbo-
sacralkyphotisches Becken; Zeitschr. f. Geburtsh. u. Gynak., vol, v.,
number 1. Centralbl. f. Gyn., 1880, vol, iv., p. 254. N. Phenomenon, of
St. Petersburg: Zur Lehre von dem kyphotischen Becken und del'
Ruptur der Beckensymphysen wahrend der Geburt; in Zeitschr, f. Ge-
burtsh, u. Gynak., 1882, vii., pp. 254-304.
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FIG.3.-Seen from above and in front.

FIG.4.-Seen from below and behind.
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fault with the brevity of the description, but so many details
as are found in their descriptions of similar specimens would
'scarcely find a reader in this country, and would not be given
the necessary space in this journal,

'I'he pelvis (see figs. 3 and f) has been removed with the lumbar
column and the two lowest dorsal vertebral. This part of the
vertebral column shows a slight scoliosis with the convexity
turned to the left side, and a slight torsion in the same direction.
The bodies of the single vertebral are a little higher on the convex
than on the concave side of the curvature. In all other respects,
the first lumbar vertebra is normal. The second is so, too, in re-
gard to shape and size, but shows three patches of superficial
caries on the left side of the body and the left root of the arch.
'I'he third lumbar vertebra has suffered considerably. On the right
side of the body, where it is best preserved, and where the lower
edge is still distinctly visible, it has only half its normal height.
In front and toward the left side, it has become blended with the
fourth. This and the fifth are only represented by an irregular
bony mass, one centimetre high. The intervertebral cartilages
between the three last vertebral have disappeared. The trans-
verse processes of these three vertebral are all present, but are
much approached to one another on the right side, and come in
contact with one another on the loft. New articular surfaces
have been formed where they are in apposition. The fourth and
fifth pair have become very thin. The intervertebral foramen
between the second and third lumbar vertebra is normal; that
between the third aud fourth is compressed from above down ward
so as to be only half as large as it ought to be; those between the
fourth and fifth lumbar vertebra and the sacrum have on the right
side become so narrow that they are only three millimetres high.
On the left side they have disappeared. The arches of the first and
the second lumbar vertebra are tolerably normal. The third is
somewhat crooked and smaller than normal, and the joint between
the articular processes of the third and fourth on the left side shows
signs of osteitis. The fourth arch has only half its normal height;
the spinous process is small, and slants downwards. The middle
part of the fifth arch, with the spinous process, has disappeared
altogether, but the articular processes and their joints are pre-
served.

The intervertebral cartilage between the last lumbar vertebra
and the sacrum, as well as the promontory have been destroyed.

The sacrum is small and fiat. It deviates to the left side, so as
to form a somewhat acute angle with the lumbar column on the
left side, while that on the right is more than a right angle. Its
anterior surface forms an open allgle, the top of which is at the
second sacral vertebra, or rather where it would be if it had not
been destroyed. The concavity, from side to side, is much ex-
aggerated, the lateral parts having been drawn considerably
forward. Tho Io u I' anterior sacral foramina on either side are pre-
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served, but they have come much nearer to one another than
normal, especially the two upper ones. .

That part of the second sacral vertebra which should be sltuat~d
between the foramma has entll'ely dIsappeared, and of ~he ~hst
very little is left. In their ph~ce is found a hole extend~ng into
the sacral canal, and connectmg the second foramen with that
of the other side. This hole was filled up with a calcareous mass
extending down in front of the third, the fourth, and the fifth
sacral vertebra, where it formed the knotty masses fel~ in the
patient's lifetime. During the preparation of the sp~C1men, a
great deal of this loose mass was broken away. The nght wmg
of the first and second sacral vertebra has been partly destroyed,
so as to leave the articulation open. The base has b~en pushed
so much backwards that its posterior end on the left sl~e reaches
the crest of the ilium, and on the right overlaps It a .llttle. In
consequence of this tilting, the anterior part of the articular sur-
face of the ilium has become exposed even on the left side, where
the base of the sacrum is preserved. . 'I'he synchondl:oslS on this
side has been changed into a synostosIS. .The posten or. surface is
flat and almost smooth. The first false spmous process is ~he only
one which is well developed. Where the sec.ond should ~e IS found
a hole 2.5 centimetres in length by 1.5 centImetres in ":ldth, lead-
ing into the interior, and connecti~g with that descnbe~ on. the
anterior surface. The third spurlOUS SPlllO~lS process IS little
developed. The hiatus of the sacral canal 1.Suncommonly long
and narrow. 'I'he posterior sacro-coccygeal hgaments have been
ossified as well as the cartilage between the sa?rum. and. the
coccyx. The three upper coccygeal vertebrre are hkewlse united
by synostosis. The fourth, and last? is broader than ,the ~wo p~'~-
ceding ones, and is bound to the third by an l1lt~rvClt~blal oarta-
lage. The whole coccyx is curved toward the rIght side. Thus
the median line drawn through the lumbar, sacral, and coccygeal
vertebral forms a slightly curved line. .' .

The innominate bones have been rotated o~ ar; ~XISrunmng III

an antero-posterior direction through the hlP-JOl~t~ so t~at the
upper part has been moved outward, the 10wCl inward, and
besides the bone has been stretched in such a way t1!"a:t the angle
formed between the upper and lower part of the ilium at the
linea ilio-pectinea has become larger than nor~al. The bone has
likewise been stretched in the direction of a Iine drawn fr0!1~ the
symphysis pubis to the posterior part of the crest of the 11.mr;1.
The iliac fossa is not only much shallower than normal m ItS
anterior part, but in the posterior part It IS replaced by a con-
vexity. This part is thin as paper on a ~uch larger area than
on the normal pelvis. Although the bone h.es much ;flatter .than
normal the distance between the anterior supenor spinous
process~s on both sides is less ~h.an l:ormal, whlCh shows that th.e
pelvis, besides other abnor~alltles, IS too small. CO,mmonly, t.~lS
distance in kyphotic pelves.l.s larger than normal. rhe posten or
superior spines of the ossa lllUm protrude muc.h le~s ~han normal.
The distance between the two spines ,of the IschIa IS reduced to
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less than one-half of the normal, and that between the tuberosities
to slightly more than one-half. The descending ramus of the
ischium is uncommonly thin. The body of the ischium is more
concave in the antero-posterior direction than normal, and conse-
quently the spines of the ischia are turned more inward. The pubic
arch is very narrow. 'I'he ascending ramus of the ischium and the
descending ramus of the pubis are curved outward, so as to meet
one another at the top of an arch instead of forming a straight
line. The symphysis is pushed up to a higher level, and at the
same time forward. The horizontal part of one pubic bone forms
with that of the other a much stronger curve than normal,
nay almost an angle. The anterior surface of the symphysis is
broader than normal, while the line of union on the posterior
surface is so narrow and crooked that it would be impossible to
pass a knife through it. The ilio-pectineal eminence is strongly
marked.
If now we will look at the pelvis as a whole, we notice the much

diminished inclination. If we hold the column perpendicularly,
the brim of the pelvis becomes almost horizontal, and the outlet
forms with the horizon an acute angle open forwards instead of
backwards. The pel vis is funnel-shaped. 'I'he brim forms an
oval with the longest diameter directed antero-posteriorly. This
diameter is two centimetres longer than normal, while the trans-
verse diameter is two and a half shorter than normal. The dis-
tance from the end of the coccyx to the lower end of the
symphysis pubis is normal. The ischial spines project so much
inward, and the whole anterior part of the pelvis has become so
narrow that the two great sciatic notches, together with the
ontlet of the pelvis, have the shape of the figure called clubs (in
French trefle-clover) on playing cards. The lower part of the
edge of the sacrum and the coccyx, instead of forming a wide bay
with the lower part of the ilium and ischium, forms a narrow
one, the edges, apart from the projecting spine of the ischium,
being almost parallel. The outlet forms a narrow ellipsis with
the long axis placed in the antero- posterior direction.

All the bones composing the pelvis are slender and white. The
whole specimen weighs only 515 grammes (one pound and two
ounces).

There is some asymmetry. A sagittal plane running through
the symphysis pubis intersects the right transverse process of the
first lumbar vertebra, and a similar plane laid through the centre
of this vertebra reaches the pubic bone 2.5 centimetres to the
left of the middle line of the symphysis. The left innominate
,bone, as appears distinctly on the figures, is shorter than the
right, and the left half oLthe pelvis is somewhat smaller than
that of the other side.

The mechanism by which these abnormalities are brought on
is pretty well understood. The primary cause is a caries of one or
more vertebrre. When the vertebral body is consumed, the
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weight of the superincumbent part of the whole body causes
the column to bend forward, forming an angle at the diseased
part. The stooping produced in this way would be highly incon-
venient and fatiguing, and, instinctively, the individual obviates.
the evil by carrying the head and the upper part of the trunk
backwards, whereby is produced a lordosis more or less com-
pensating the kyphosis situated lower down. The scoliosis
and torsion found in our case served to obviate the greater
sinking toward the left side, due to the greater destrnction of
the columnar vertebrre found on this side.

The sacrum, forming the lower leg of the angle formed by this
bone and the spine, is tilted backwards, so that its upper end re-
cedes, and its lower end is pushed forward, whereby the con-
jugate of the brim of the pel vis is elongated, and that of the ~utlet
would be shortened if other powers, which presently wilt be
pointed out, did not counterbalance the effect. A.t the same
time, a compression from side to side takes place, the broadest
part of the base, which is situated in front, being squeezed in be-
tween the posterior part of the iliac bones, where the distance be-
tween them is smaller. The result of this is an exaggeration of
the normal curvature from side to side. In our case, the sacrum
itself has suffered much from caries in its upper and anterior
part, and thus the anterior surface has become bent under an
angle at the seat of the second vertebra, while the posterior
surface shows the flat, long, narrow triangular surface charac-
teristic of a kyphotic pelvis, This stretching of the sacrum is
doubtless due to the fact that pressure from above strikes the
upper end of the bone under thc most favorable angle, and
therefore works with more power on that than on the part
situated nearer the transverse axis around which the bone is
heinz tilted, the strong ligaments between the sacrum and the
ilium opposing a powerful resistance to the simple tilting back-
ward of the bone in toto. The stretching of the lower half of
the bone I suppose is brought about by the abnormal tension of
the extensor-dorsi muscle above and the gluteus-maximus
muscle below.

We have seen that the stooping of the npper part of the body
was obviated by a compensating lordosis formed above the place
of the kyphosis, but still another means is brought into action,
in order to bring the body in a more favorable relation to the

II
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ground wh~n, th.e individual is in the upright posture. The
whole pelvis lS tilted backward, tuminz on an axis unitlnc- the
two ~lip-joints. This movement can anI; be executed by th: con-
~ractlODof the ~lutei-maximi muscles. But this backward tilting
finds a check in the strong ilio-femoralligament. This liga-
ment, being constantly put on the stretch to an abnormal de-
gree, explains the development of the ilio-pectineal eminence
and the parts of the bone situated above the acetabulum
generally, on whic~l that ligament is inserted. The frequent
abnormal contractinn of the gluteus maximus draws down the
pos~erior part of the ilium, and produces the convexity we have
~otlCed there: A.nother force acting on this bone is the
mcren,sed tension on the strong short posterior ilio-sacral liga-
ments, caused b~ the tilting of the sacrum. By these liga-
ments, the posterior part of the bone is drawn backwards, and
the whole stretched. The combined effect of the contracted
gluteus maximus behind and the stretched ilio-femoral liza-
ment in front is to push the head of the thigh-bone inward
and upward. Hereby the as innominatum is stretched, and its
component part~ brought ,nearer to the corresponding points
on the other side. Thus the conjugate diameters become
lengthened, and the transverse shortened. In our case, the
lengthe.ning of the conjugate of the outlet caused by the
?rotruslOn of the symphysis pubis counterbalances the shorten-
mg caused by the tilting of the sacrum, so that it retains its
normal length. The posterior part of the acetabulum is pushed
more backward, and thereby the spine of the ischium is turned
more in -:ard. than would be the result of simple pressure toward
the median Iine,

The tUberositi,es, of the ischia once brought nearer to one
a~other by the tilting of the as innominatum will be brought
st111nearer by the pressure exercised against them in the sittin
posture. g

To the same influence, as well as to strong inward pressure of
~he h:ad of the femur, I ascribe the curvature noticed at the
junction of the ascending ramus of the ischium and the descend-
ing ramus of the pubes.

It appears from the foregoing explanation that the lower
down on the vertebral column the defect is situated and th
earlier in life it occurs, the greater will be the deformity of the .



48 GARRIGUES: The improved Cesarean Section. GARRIGUES: The Improved Cesarean Section. 49

pelvis resulting from it. In our case, the seat of the disease
was in the lower lumbar vertebras aud the sacrum, and it began
when the patient was only four years old.

The smaller size of the left innominate bone and the reces-
sion of the symphysis to the right, observed in our case, find
their explanation partially in the increased pressure exercised
from above by the weight of the body on the left side caused
by the greater destruction of the lumbar vertebras and the
sacrum on that side, and partially in thelameness of the left leg.

For those more particularly interested in deformed pelves I
shall now give the exact measures in centimetres of the most
important distances observed on the pelvis in question, adding,
for comparison's sake, those of a normal pelvis, as given by
Spiegelberg.'

NORMAL.

NORMAL.

Transverse diameter, from middle of left inno-
minate line on one side to the corresponding
poin t on the other.... . 11. 13.5

Right oblique diam., from right sacro-iliac joint
to emin. ilio-pectinea 13.2 12.5

Loft oblique diam, from left sacro-iliac joint to
right eminentia ilio-peotinea .........•.•... 13.8 12.5

Right sacro-cotyloid distance, from middle of
promontory to acetabulum 10. 9.

Left sacro-cotyloid distance.................. 9.3 9.

In the Normally Widest Part of the Pelvis.
Conjugate cannot be measured on account of loss

of substance of sacrum..................... 12.75
Transverse diameter between highest points of

the two acetabula. . . . . . . . . . . . . . . . . . . . . . . .. 9.2 12.
Right oblique diameter, from centre of upper

edge of large ischiadic notch to upper side of
sulcns obturatorius of the other side .•.••...• 10.1

Left oblique diameter. . . . . . . . . . . • • • • •• • • . . .. 11.8
At the Normally narroioest Part of the Pelois.

Conjugate from the apex of the sacrum to the
lower end of the symphysis pubis 10.8 11.5

Tr~ns,:erse diameter, between the spi nes of the
ischia ,.... 4.5 10.

A t the Outlet.
Conjugate from lower end of coccyx to lower

end of symphysis pubis. . . . . . .. . . . . . . . . . . .. 9.4 9.5
Transverse diameter, from the middle of the

tuberosity of the ischium to the corresponding
point on the other side 5.5 11.

External conjugate between upper end of first
spinous process of sacrum and upper end of
symphysis pubis 19. 19-20'

Other Measures.
Obstetric conjugate, from middle of promontory

to nearest point of symphysis pubis 12.8 10-10.25
Diagonal conjugate, from middle of promontory

to lower end of symphysis pubis 13.5 12.5
Height of right side wall of true pelvis, from

linea innominata at eminentia ilio-pect, down
to tuberositas ischii , . . . .. . . . . 8.5

Heigh t of left side wall of true pel vis. . . . . . . . . • 8.

In spite of the great lightness of the bones, this pel vis is not
a rachitic one. The cause of the deformity is not rickets, but
caries, and the shape of the pelvis differs from the kypho-

] Measured from spinous process of fifth lumbar.

The Large Pelvis.
Between the anterior superior spines of the iliac

bones ......•.•......................... " 22.5 23.
Greatest distance between the crests of the iliac

bones. . . • . . . . . . . . . . . . . . . . . . . . . . .. 26. 25.
Depth of large pelvis (perpendicular line from

the centre of the preceding line to the plane
of the pelvic brim) ................•••..... 6.2 7.5

Between the posterior superior spines of the iliac
bones.................................... 6. 10.

Between the right spin. il. ant. sup. and the left
spin. il. post. sup.. . . . . . . . . . . . . .. . 19.

Between the left spin. il. ant. sup. and the right
spin. il. post. sup...... . . . . . . . . . . .. . . . . .... 18.

Between spin. il. ant. sup. and spin. il. post. sup.
ou either side ......................••..... 14.5

Length of right os innominatum, from anterior
end of tuberosity of ischium to crest of ilium. 20.2

Length of left os innominatum •• . • . . . . . . . . . .. 19.2

The Sacrum.
Length of anterior surface. . . . . . . . .• • •. . . . • • • • 6.6
Width at the upper end of anterior surface. . . .. 10.12
Greatest width of base 11.2
Width of posterior edge of base. . . . . . . . . . • • • .. 10.
Length of posterior surface. . . . . . .. 9.7

At the Brim of the Pelvis.
True conjugate, from middle of promontory to

upper end of symphysis pubis 13.2 11.

IL. c., p. 9 seq.
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scoliotic rachitic one. In the latter, although the true con-
jugate is relatively or absolutely increased, and the brim of the
pelvis is more or less round, and sometimes flattened on one
side, still the conju?;ate is always shorter than the transverse
diameter.'

The scoliosis was little marked, and has had, comparatively,
little influence on the shape of the pel vis. This is, therefore, to
be placed in the class of the simple kyphotic pelves.

CONCLUSIONS.

1. Porro's operation 'ought not to supplant the Cesarean
section except in particular cases.

2. When the Cesarean section or one of its substitutes is called
for, they ought, everything otherwise equal, to be preferred to
one another in the following order: gastro-elytrotomy, Cesa-
rean section utero-ovarian amputation, and total extirpation of

1-
the uterus.

3. Embodying what has proved or seems to be ir.nprove-
ments on the old Cesarean section, the modus oJJerandL of the
modern operation may be thns de3cribec1.

The best time for operating is as soon as labor pains have
become strong and frequent. .

The first part of the operation is identical with that of ovari-
otomy. The bowels and the bladder having been emptied, and
the p~bes shaved off above the symphysis, t~e abdomen is ~vash.ed
with soap, ether, and a five-per-cent solution of carbolic acid,
and the vagina disinfected with the same solution. The ~pe-
rater, his assistants, as well as the instruments, sponges, bga-
tnres, and sutures ought to be disinfected according to the
principles of antiseptic surgery. The temperature of the room
ouzht to be about 80° F. The patient is placed on her back
on'-' a long narrow table covered with a mattress, quilts, or
blankets, over which is spread a sheet. She ought to be
warmly dressed. She is anesthetized, which may be begun
while she is yet in bed. If possible, one or two. steam-~pr~y
producers, filled with a solution of cl~loride of Zll1C, s~llcyb~
acid, or diluted chlorine water are directed over the field of

of operation.
The operator stands to the right of the patient.

1 Leopold, 1. c., p. 30.

Besides
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the one who attends to the anesthesia, four assistants are de-
sirable. The chief assistant is placed in front of the operator.
One to the left has special care of the uterus. One to the right
hands the instruments. One to the left of the chief assistant
has particularly to attend to sponging. By percussion, the
operator ascertains that no intestines are present between the
uterus and the abdominal wall, or pushes them aside. The
chief assistant presses the abdominal wall against the uterus.
An incision is made in the median line through the skin and the
linea alba from the umbilicus to three or four centimetres (an
inch or an inch and a half) from the symphysis pubis. Bleed-
ing is, if necessary, controlled by means of compression for-
ceps. N ext, the peritoneum is lifted up with a tenaculum, and
a small opening made in it, throug-h which a director is passed,
and the membrane incised to the same length as the other
tissues. The incision is extended as much upward to the left
of the umbilicus as may be deemed necessary for the easy ex-
traction of the child. If possible, a strong elastic tube or solid
rubber cord is passed by means of a uterine sound round the
cervix, tied in a half-knot, which is grasped with a compres-
sion forceps. Behind the compressed place, thick silk ligatures
are passed round both ends, and tied. If it is not possible to
pass the tu be while the uterus is in situ, the incision is extended
far enough up to allow of its being turned out, as in Muller's
operation, and then the tube is passed and, if possible, tied. The
uterus may be helped ont by pressure from the vagina, besides
lifting its fundus through the abdominal wound. If the child
is too low down, the tube is merely put loosely round the cervix,
and tightened after the removal of the child. The chief assist-
ant prevents the protrusion of intestines by holding the lips of
the wound together, pressing them azainst the uterus or by,-, ,.
applying a large flat sponge or a cloth dipped in a warm dis-
infectan t.

An incision is then made in the median line· of the uterus so
as to avoid the fundus and the cervix but 10nO'enou zh to allow, ·0 0

the child to be withdrawn with ease sav twelve to fourteen, .J

centimetres (four and a half to five and a half inches). This
incision is best begun with a convex pointed bistoury, and con-
tinued with a probe-pointed. If the placenta is in the line of
incision, it is cut together with the uterine wall (Spiegelberg).
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If the operation is performed with the uterus in situ, the chief
assistant hooks both his index fingers into the angles of the
uterine wound, holding it pressed against the correspo~ding
points of the abdominal incision. If it is performed outslde of
the body, the assistant to the left of the operator covers the
uterus with a warm cloth and steadies it, and the abdomen be-
hind the uterus is covered with disinfected gutta-percha tissue.

If the waters have not broken, the operator tears the bag in
such a way as to prevent the escape of the waters, especially if
they are decomposed, into the perito~eal cavity. .The b~st way
of doing this is by turning the patient on her side, as lS ~one
for ovariotomy in this city. The operator tears the bag 1Il a
place where he can seize the head, the breech, or the feet of
the child. It is an advantage to get the head out first, because
the contnl;ctionof the uterus round the neck after the delivery
of the body may be so great as to render its removal difficult,
and necessitate an extension of the incision.

As soon as the child is delivered, the cord is tied and cut,
and the child given to a nurse or, preferably, a sixth assistant,
who, if it be asphyxiated, uses proper remedies for its revival.

If there is no hemorrhage beyond the evacuation of the
blood pressed out of the uterine tissue by retraction and eo~-
traction and if the placenta is not expelled spontaneously, it
is good 'to wait about five minutes before detaching the secun-
dines. This is done deliberately and with great care, so as not
to leave any part behind, which is best accomplished by re
moving the after-birth in one piece.

Thereafter, clots are turned out from the womb, and its
interior mopped all over with sponges, and a drachm of the
fluid extract of ergot is injected hypodermically.
If there is hemorrhage, the tube surrounding the cervix is

tightened, the secundines are removed, ~he ~ter~s is made to
contract by kneading, hot cloths, or faradlzatlOn. . If the
hemorrhage persists, and is seen to come from the internal
surface, the bleeding parts are swabbed with vinegar, diluted
alcohol tincture of iodine, or liqu. ferri perchloridi.

If the hemorrhage is prevented by the constriction of the
cervix and broad ligaments, but the uterus does not contract
the same procedures are used. .

If the cut surfaces have such a shape as to be easily
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adapted to one another, sutures may now be passed without
further preparation. If, on the contrary, they bulge out so as
to oppose a resistance to a thorough adaptation, the peritoneum
ought to be dissected off to a distanee of one centimetre (three.
eighths of an inch), a slice of the muscular tissue with the ad-
herent portion of the decidua cut off from either side, and the
peritoneal flaps turned down over the cut surface.

Beginning at the upper end, a row of interrupted sutures of
strong carbolized silk are passed one centimetre from the edge
through the peritoneum and muscular substance, but not in-
cluding the decidua. The distance between two and two
sutures ought to be from one to one and a half centimetres.
The ends belonging to a suture are tied together, as soon as it
is passed, in order to find those which belong together when
they are to be tied. When all these deep sutures have been
passed, the provisional knot is cut off from one, and that tied
firmly, the chief assistant approaching the edges with two
tenacula, and taking particular care to bring as much as pos-
sible of the serous surface of the peritoneum of both edges
into contact.

The same is repeated for every suture from one end of the
incision to the other. Then superficial sutures of finer silk are
passed midway between two and two of the deep ones, at a
distance of five millimetres (one-fifth of an inch) from the
edge. They go only through the peritoneum and the nearest
muscular tissue, and in tying them particular care is taken to
bring as large surfaces of peritoneum in contact as feasible.
All sutures are cut short.

After muscular excision, the sutures are passed in a similar
way, except that the superficial ones go so deep as to go through
the turned-down peritoneal flaps, 'near their free edge.
If any sinuses are bleeding, the deep sutures should be passed

in such a way as to compress them. If this cannot be obtained
by the simple interrupted suture, the so-called mattress-suture
may be substituted. This suture is passed by bringing in the
needle in the usual place, carrying it under the sinus and out
below it. A similar one is passed through the other lip, and
in tying the sutures, the two upper ends are united, and -so are
the two lower ones.

When all the sutures have been tied, the constrictor is
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cautiously removed from the cervix. If any hemorrhage should
occur, the above-named hemostatics are to be repeated, to which
now may be added intrauterine injection of so hot water that the
hand can just be held in it (110 to 115' F.)

When the hemorrhage is arrested, a finger-thick soft rubber
tube with side-holes, to which is sewed a thinner tube without
such opening, is introduced into the uterus by sliding it over a
uterine sound or metallic intrauterine catheter.

The abdominal cavity is cleansed, and the abdominal wound
closed with deep silver and superficial silk sutures passed at
about twice as large intervals as on the uterus. The deep
ones comprise a narrow strip of the peritoneum, the superficial
ones go only through the skin.

If,ou acoount of entrance of decomposed amniotic fluid into
the peritoneal cavity, or protracted labor, or other attempts at
delivery, before Cesarean section was resorted to, peritoneal
complications are to be anticipated, it is better to insert between
two sutures a finger-thick glass-tube with side-openings reaching
down into the recto-vaginal pouch. • In this is inserted a wire
wound with carbolized absorbent cotton. .

Dressing.-The patient having been carefully cleansed, a full
Lister dressing is applied to the abdomen, cutting a hole for the
drainage tube, if one has been introduced. The latter is
covered with carbolized cotton, and protective tied around it.
The genitals and anus are covered with crumpled gauze dipped
in a one-to-forty solntion of carbolic acid,' and covered with a
thick layer of antiseptic cotton (carbolized, salicylized, or im-
pregnated with boracic acid), which extends up to the ab-
dominal dressing, and is fastened to it with a binder.

After-Treatment.-The first indication is to stimulate the
patient with external heat and alcoholic drinks. Iced cham-
pagne is the best of these, but sometimes small doses of coffee
are better retained than anything else (Howitz). Pain is
subdued by opiates, which also serve to keep the bowels quiet.
After the patient has recovered from shock, she may have light
liq uid food. If the temperature rises, it is kept down by quinine,
carbolic acid, and external dry cold administered by ice-water
running through coils of rubber tubing, to be applied to the head
and abdomen. Y omiting is combated by opiates, hydrocyanic
add, bismuth, strychnia, creasote, tincture of iodine, carbonic
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acid, ice, counter-irritation in the cardia, etc. Peritonitis is
tl'~ated with large doses of morphia, septicemia with carbolic
acid, or salicylic acid, and quinine. A weak and frequent
pulse. JU? :0 ~nemia and weakness of the heart calls for hypo-
dermic injection of digitalis, camphor dissolved in ethel' or
transfusion. '

. In favorable cases, the abdominal dressing may remain un-
disturbed for a week. Then the superficial sutures are removed.
The d~ep ones ar~ left in a few days longer, and then replaced
by strips of adhesive plaster, or tape dipped in collodium. The
genital part of the dressing must be chanzed morninz and

• b b
evemng, or more frequently if a desire for micturitition be
present. This ought to be done under spray of carbolic acid
solution. The water is drawn. The vazina syrinO"ed with

d
o. b

two-an -a-half per cent carbolized water. If the lochia should
be fetid, or the temperature rise, the uterus is washed on t with
the same solution.

If capillary drainage is used, the tube is in the besrinninsr
1

' 0 0'
c eaned every hour, and a new wire with absorbent cotton
placed in it. Later, when less liquid accumulates, the tube is
cleaned at longer intervals. After five days, it may be dis-
pensed with.

If a collection in the peritoneal cavity can be diagnosticated,
the lower end of the abdominal incision is re-opened an
~pening. made in the vaginal cul-de-sac, and drainage e~tab-
lished ; If necessary, combined with antiseptic injections.


