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I.

INCIDENCE:

In the ten year period, 1943 through 1952, cesarean
sections done at the University of Nebraska hospitel
numbered 177. During this period there were a total of
4689 deliveries of all types at this institution,
representing an incidence of 3.78 percent cesarean
sections over this ten year period. Table I indicates
by years, the niumber of deliveries and the number and

percentage of cesarean sections.

Table I
Year Births Seetions Percent
1943 322 14 4,35
1944 283 10 3653
1945 283 4 1.41
1946 378 5 1.32
1947 453 15 3.31
1948 515 19 3469
1949 583 24 4,12
1950 670 27 4,03
1951 612 26 4,25
1952 590 33 5.60
Total 4689 177 3.78

These figures %hough somewhat lower than some reports
compare favorably with most reports in the literature
(1,2,3,4). Irving (1) in a review of cesarean sections
of five large institutions found the incidence to wvary
from 2.5 to 6.1 percent. Andrews (5) in his serdés
found the incidence to be 10.5 percent, while Levine (6)

in 1939, reported an incidence in 13,600 deliveries of

-1 -



0.9 percent sections. The improved operative techniques,
skill of anesthesiology, raplid blood replacement, and
avallability of control of sepsis by antiblotic therapy
has increased the incidence and lowered the hazard of
the operative imtervemntion in difficult obstetrical
situations over the years. Levine states that the major
causes of the 1inmcrease of cesarean sections are the
earller operatidn in suspected disproportions, repeat
sections, termination of pre-eclampsia and toxemia,

and more frequent use in antepartum hemorrhage. Andrews
in his series found the number of deliveries in 1946

to be two and one-half times the 1935 figure while the
number of cesarean sections was slx times greater than
the 1935 section rate.

Table I 1llustrates the inerease in percentage of
cesarean sections at the University hospital during the
past ten years patralleled by an increased number of total
deliveries. The increased incidence of cesarean sections
i1s due primarily in this analysis to the larger number
of sections being done with the indication of previous
cesareans (Table II}. As can be seen by the table on
the following page, repdat sections have grown in number
out of proportion with the other three primary indications

for section.



Table II
Indication 43 44 45- 6 47 (48 |49 50,513521

---------------------- - oy | o= aum -ﬁ'- R == o

Previous Sectiqn 1L 1|0 1 2 &| 6 1010 12

---------------------- - - o v

Cephalo-pelvic
Disproportion 6 2|2 3 4 6 7 5|2 4

Placenta praevia '
Abruptio placenta O 3|1 0|3 3 1 5 3 6

gg;;;;gifgpsia “ o 2/lo0 1 0 0' 2 &4 4 4

—————————————————— - wew v

D'Esopo (7) and Irving have found an incidence
approximately twice as large among private patients as
among public pat.ents. D'Esopo states that with ward
patients the staff is more likely to follow the standard
procedures in mamagement of the situation at hand while
on the private service factors which reflect on the
desirability of obtaining a living child are focused in
the attention of the physician. This individualization
results in a greater latitude in the 1limits of acceptable
indications and more cesarean section are done in the
interest of the ehild. This discrepancy is not found
in comparing the section incidence of this series with
a comparable series of another large private institution

in this city, both covering the same period of years (8).
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IT. INDICATIONS:

The rising incldence of cesarean section has been
brought about by the widening scope of indications and
more frequent use of sectlon under the more or less
standard indications of the past. The greater safety
with which the operation can be performed at present,
both in regard to mother and infant, has, for the most
part brought this form of obstetrical management more
and more into accdptance In many critical conditions.

Table III shows the indications for cesarean section
at the Unlversity hospltal during the ten year perilod.
Among this group twelve had two indications (e.g.
placenta praevia &nd preévious section or toxemia and
cephalo-pelvic disproportion) either of which would
have been an indication for section. These, however,
are listed under one indication, thus the number of
indications of individual cases equals the actual
total number of sectlons done.

While now the dictum of "once a section always a
section" 1s geneBally accepted, only part of the rise
of cesarean incidence 1s due to repeat sections.,
Greenhill (9) and others ascribe to thils concept except
in the occaslonal case in which a patient who has had a
previous low cerwical section falls into labor and there

i1s early cervical dilatation and descent of the head (10,11).
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Table ITII
Indication for Cesarean Section

Previods section .cecececcccescecss 48
Previous section for:
Cephalopelvic disproportion .. 23
Toxex‘ia ® © 0 000 0000 00 0 0 000 00000 1
UNKNOWN ceeeceveccccsscsscscce 24
Cephald-pelvic disproportion ecece. 34
Placenba pra@via scecccccescccscces 21
Pre-eclampsia and eclampsif eeeceos 14
Transverse lie and other abnormal . 9
presentations
Abruptio placenta ceceecccoesccocccscses
Inertia and dystocla ececccceccccece
Fetal distress cccececcecscccccoccns
Diabetes ® ®© 0 0 ¢ 0 00 00 0O OO0 OO OO0 0O O O OO
Multiple lelomyomata ececceccecocscss
Cardiac ©® 0 0 00000 00 000 00 00000000 OO OO
Rupture of the uterus cceeccececcces
Carcinoma of the cerviXx ccecececsss
Post - mortum (toxemia) eccececcocce
Prolapseof cord ececcscccccccsssccse
Sociological (sterilization) ecece.
Tupus epPythematosis cceececoccsccse
Polyhydkamnios ecececceccscccscsccns
Ventral hernia ceccecesccccsccccccses
Previous stillborns (1v)..cececeees
SChizophrenia ® © 0000000 00 0000 00 0 0 00
Epilepsy ® ® 0000 000000 0 000000 00O SO
MisScellfneous eceececececscccoscsosocs
UNKNOWN esececcsccssccsssssscsscscss 12

OHFRFRFRHEHEFHEHEHEHEHFODNDOOS O

Total eecoeccoccoccocsccccoccoscoses 177
The danger of repture of an old uterine scar, even if
the previous sect on has been a laparotrachelotomy,
outweighs the risk involved in section of the patient.
Rupture of an old scar 1s said to occur in three percent
according to Studdiford (12) while Eastman gives the

lower f'igure of one and one-tenth percent (4),.



At the University hospital the indication of previous
section has been the leading indication for cesarean
section in the past ten years, being the indication in
48 cases (27.1%). The indication for the previous
section is shown in Table IIT. However as has been seen
in Table I there has been a progressive increase in the
numbér of repeat sections during the ten year period.

The percent of repeat sections in this group is some-
what lower than that reported by other authors (1,3,12,
13) who have also found this to be the most common
indication for operation.

Cephalo-pelvie disproportion was found to be the second
most common ind ‘cation for cesarean section of the 177
cases studied, 19.2% of the section being done for this
reason. Reports in the literature describing similar
but larger series have a greater percentage figure than
the percent incidence found here (3,12,13). Levine in
a review of 697 cesarean sections over a twenty year
period (1938-194%) found cephal6-pelvic disproportion to
be the most freqhent indication. Cases of cephalo-pelvic
disproportion shbuld be carefully evaluated by pelvic
measurement and x-ray pelvimetry and a test of labor
tried if the birth canal is thought to be at all adequate.
However decision as to the type of delivery should be

reached within 12 to 24 hours (9,11). In the cases of
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cephalo-pelvic disproportion here presented 13 did
not have a trial of labor.

11.9% of sections were for placenta praevia, this
figure again being lower~than the above mentioned reports.
While the group studied here showed little increase
in the past ten years, reports in the literature in-
dicate section is now more frequently resorted to in the
management of this condition than was the practice in
the past (9).

Pre-eclampsia and eclampsia uncontrolled by mediacal
management was furth in greatest numbers of sections
performed. Eclgupsia, generally ila a contraindication
to section except on rare occasion in the opinion of
most. Half of the 14 patients under this combined
classification as shown in Table III were sectioned on
this indication.

Dystocia and uterine inertia, formerly the foremost
cause for sectidn, in this review accounted for only
4 sections (9).

Other less frdquent indications for section were fetal
distress with no apparent reason, accounfiing for 3
sections; diabetes for 3; multiple myomata, 2; cardiac
indications, now less frequently indicative than in the
past, accounting for 2., Carcinoma of the cervix, a

post-mortum section, the mother dying of toxemia,



I1Y.

prolapse of the cord, lupus erythematosis, poly-
hydramnios, ventral hernis, schizophrenia, and epilepsy
were indications in one case each. There were 12 cases
in which no indication could be determined because
either the charts were not available or inadequate in

historye.

TYPE OF SECTION:

As can be seen in Table IV low cervical cesarean
section or laparotrachelotomy was the most frequently
employed technique of operation at the University
hospital during the ten year period revieﬁed, the
numbers of this type procedure increasing steadily
during the interval. Reports in the literature generally
bear out this trend toward low cervical section (3,14).

Table IV

Types of Cesarean Section®

Year 43 |44 |45 |46 47748 49 |50 |51 524
____________ il S, SRTW) rah FENIS Sy PSR SRS S R [
Iow Cervical]l 5| 5|1 1| 5 7 6114 19 |21 |28
------------ J———--ﬂ—--”_--—--—q---——---q-—~
Classical 614]1]J]0] 6110l 6] 5] 2| 2
————————————— - -] o L R LR Eo R o R
Cesarean
Hysterectomy o102l Oo|j1jotoOo})2]2]2
----- B R B . LT [rers EERpE FA™ ETETe PRy PP
Unknown 2111210111331 1|1)1
____________ Ml [N TR NI N TS VIR S g (MeCHN S

* Cases of rupture of the uterus in 1943 and 1949 in
which delivery was thru site of rupture which was
extended.
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There were 111 low cervical sections done during this
period representing 62.7 percent of all sections. 42
or 23.7 percent of the sections performed were classical,
8 sections (4.5%) cesarean hysterectomies, and in 12
cases (7.9%) the procedure used is unknown.

This operation (laperotrachelotomy) in which uterine
incision 1is made in the lower uterine segment following
reflection of the bladder, has gained great popularity
in recent years due to the safety from utering rupture
in subsequent pregnandies and fewer post-operative
complications., While i1t 1s not possible to determine
the strength of a uterine scar 1t 1s felt that a sezr
of the low uterine segment 1s less likely to rupture
than i1s one of the corpus (9). Among the 177 sections
reported here only two cases of rupture of the uterus
occured, both cases having had a section previously.
Diddle et al (15) reports finding various grades of
rupture in 1 in 18 smong several hundred repeat sections.
The post-operative complications in this type of section
are also greatly reduced due to a lesser amount of
spillage of amniotic fluid into the peritoneal cavity
and as the incised portion of the uterus is covered by
the bladder, a lesser amount of seepage (9,10).

Classical section as mentioned has fallen into 111

repute due to the higher incidence of rupture and post-



Iv.

operative comlications (9,10,14). Falls (16) feels
that the ineidence of rupture and post-operative
complications are no higher in classical sections than
cervical sections except where the patient is infected
or potentially so. This author found no difference

in difficulty of operation between the two types.

Extraperitoneal section was not done in this series.
This procedure which formerly was utilized in cases of
infection has fhllen Into disuse since the advent of
antibiotics and most authors feel it 1s no longer
needed (9,10). Howevér Gilbert et al (14) feel the
operation should be utilized if the patient is in-
fected or has been in labor 30 hours or more even with
antibiotics.,

Cesarean hysteredtomlf, used in cases in which there
are fibromyomata, infection, or other disease of the
uterus, was used in 8 cases at the University hospital.
This operation, incorrectly called the Porro section,
should not increase the maternal mortality of section

in comparison with the other types if correctly done (9,10).

ANESTHESTA:
Recent developmdnts in the field of anesthesiology have
decreased the risk to a patient undergoing cesarean

section in a largd dégree. Athehe University hospital
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all sections are done under the care of a skilled
anesthesiologist who ecan afford this aspect of the
operation the careful attention necessary.

At the University hesplital anesthesia for the 177
sections in the past ten years was as follows: spinal,
79 or 44.6%; general, 40 or 22.6%; local and general, 21
or 11.9%; spinal and general, 13; local, 8; continuous
caudal, 3; unknown, 2. These figures bear out those
found generally in the literature, spinal anesthesia
being most commonly used (5,6,12,17,18,19).

Spinal anesthesia offers much to both mother and
child not possessed by other forms of anesthesia.,
Advantages of this types of anesthesia are decreased blood
loss, good relaxation, less nausea and vomiting, smoother
convalescence, less fetal depression, spontaneous crying
of the baby (18,19,20). As the autonomic nervous system
of a pregnant woman is extremely labile the disadvantages
of vasomotor instebllity, bringing about decreased blood
return to the heapt, de¢reased cardiac output with
resultant anoxia to mother and child which must be care-
fully guarded agalnst. Because of this vasomotor
instability spinal anesthesia is contraindicatéd in
hemorrhage, anemid, heart failure and other cardiac
disease, and shock or hypotension (18,20). In the 27

cases of placenta praevia and abruptio placenta in this
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group studied only 4 were given spinal anesthesia,

Tull (19), Flawers (20) and Anchos (21) feel
continuous spinal anesthesia to be the method of
choice in most sections. However this technique
requires special equipment and skill., This type of
anesthesia was not employed in this series.

General anesthesia 1s indicated in hemorrhage, severe
anemia, cardiacs ag well as other situations. The dis-
advantages of this type of anesthesia are fetal de-
pression, and nausea and vomiting (18,20). An anesthetist
should be availdble for intubation if needed if this
type of anesthesia is to be utilized in most cases.

Continuous caudal anesthesia has fallen into disuse
in the past few years due to difficulty of administration
and number of side effects. Flowers states chronic
hypertensive disease dnd cardiacs are handled well by
this method.

Local, usually in combination with pentothal or a
general anesthesia off'ers advantages to selected m tients

but is much less frequently used than in previous years.

MATERNAL MORTALITY:

Among the 177 cesarean sections four maternal deaths
occured. These four deaths were the result of: one

case of abruptio placenta with hemorrhage; one case

- 12 -



of toxemia with post-mortum section; one case each
of lupus erythmatosis and carcinoma of the cervix,
the patients expibking some time after section. With
the possible exception of the patient with abruptio,
who expired during operktion, none of these deaths can
in any way be attributed to the operative procedure
as the cause of death., Deaths due to section must
result from shock, anesthesia, hemorrhage or puerperal
infection from the site of operation to be counted in
maternal mortality of section (16). The maternal
mortality in this report is then 0.57 percent.

Cesarean section is said to hold for the mother a
hazard fifteen times as great as does the normal type
of delivery from below (1l). The 1949 maternal mortality
estimated by the National Office of Vital Statistics
was 8.2 per 10,000 live births. This is a gross mortality
including cesarean section. Fitzgerald et al (23) gives
a gross naternal mortallty of 7.9 per 10,000 live
births in 1951, HKull and Ullery (19) report in 1000
cesarean sections in their series maternal mortality
has decreased 72 pgercent in comparison with previous
figures. Mortality decreased from various causes as

follows: 91 percent from infection; 77 percent from
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VI.

hemorrhage';s 73 percent from toxem#d; and 23 percent
from heart disease.

Diekmann, as reported by Gordon (24) gives a maternal
mortality in 4,497 cesarean sections of 0.24 percent.

Other figures range fram this figure to 5.9 percent

(1,3,9,12,16,24). Diektmann (24) feels the mortality from

thls operation shpuld not exceed 0.1l percent or 1 per
1600. Gordon (26) found the maternal mortality among
colored people to be three times that found in whites.
The primary cause of maternal mortality 1is argued by
various authors, some stating hemorrhage to be the
leading cause while others state infections hold the
major causative role (23,24,25,26). Hingson and
Hellman (27) found aspiration of vomitus to be the
leading cause of maternal death in thelr series and
overddsage os spinal anesthesia second. Gordon (24)
ranks infection first, anesthesla second and hemorrhage
third as causes while Iull and Kimbrough (25) rank
infection first, hpmorrhpge second, toxemia third and

anesthesia sixth,

INFANT MORTALITY:
A. Fetal and Neonatal Mortality.
With the increaséd skills and techniques of obstetric
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practice fetal and neonatal mortality has been greatly
reduced in the past few years, partly due to care of
the infant by a pediatrician immediately following
delivery and partly due to better obstetrics. In 1915
there were 99.9 infant deaths per 1000 live deliveries
while in 1948 this had been reduced to 32 per 1000 {28).
Much of this reduction in infant deaths 1is in those
infants deliverdd via the vaginal route and to a lesser
extent to réduction in cesarean section deaths.

During the ten year period under study there were 219
fetal and neonatel deaths from all types of deliveries at
the University hospital, representing a gross, uncorrected
infant mortality for the 4,689 deliveries of 4.46 percent.
The corrected figure of gross infant mortality, 1.e.
stillbirths excluded was 2.3 percent. This compares
favorably with rdports in the literature of infant
mortality (2,4,9,12,13,20,29). The contemporary figures
for cesarean section delivery were 177 sections with 23
infant deaths or a gross infant mortality of 13.6 per-
cent. The corrected mortality was 8.5 percent.

Although the abové figures of fetal and neonatal
mortality are above many percentages reported in the
literature they fall well with-in the range of figures
reported in the various series (1,2, 5,6,9,12,13,15,17,

30,31,32,33,34).,
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Figure I 1llustrates graphically the uncorrected
cesarean section, vaginal delivery and gross infant
mortality.

Figure T

2{ : ' ' ' Cesarean Section-.—
Vaginal Delivery- —
24 A Gross Mortality-- —

2

/¢

14

Pa rée n""

12

1d

a5 44 46 46 47 48 41 so 51 62

One might anticipate a gross fetal and neonatal
mortality in cesarean section higher than that of
vaginal delivery simply on the basis of the indications
for cesarean sections e.g. fetal distress, dystocia and

prolonged labor, placenta praevia, abruptio placenta,
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and rupture of the uterus. However Diddle and others
report a corrected fetal mortality of section
approximating that of the gross figure (9,13,15).

B. Length of Life,

As an infant suprvives for a period of time his
chance of survival increases proportionately. Most
fetal and neonatal deaths occur in the first month
of 1ife, two-thirds of those occuring in the first
year (28). Of thase a very large number occur in the
first 24 hours following birth, up to 30 to 50 percent
of deaths occuring during this interval (25,28,35).
Hawkins (35) statds approximately 30 percent of neo-
natal deaths occur in the first 4 hours. The 1life
expectancy of the premature increases considerably
if the infant survives the first 24 hours.

Among the neonatkl deaths in this series here re-
ported only two lived beyond the 24 hour period.

Three diéd within the first four hours and the longest
length of survival was but 40 hours.
C. Stillbirth.

Stillbirths account for a large percentage of fetal
deaths from both the vaginal and cesarean route of
delivery. Among the total 219 infant deaths of all types

of deliveries theré were over 100 stillbirths or
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approximately 50 percent of all the deaths. This has
been found by mapy authors to be the approximate rate
of stillbirth, vearious reports ranging from 30 to 50
percent (4,28,29).

Among the cesarean section deaths 8 or one-third of
the total mortality were stillbirths. As with the
total figures of all types of deliveries reports in the
literature indicate that aproximately 30 to 50 percent
of section mortalities are due to stillbirth (6,12,13,30).

Of the eight stillbirths in this series all suffered
intrauterine anoxia as the cause of death. Four of
these deliverlies were indicated by abruptio placenta or
placenta praevia. Othekr indications for section in the
other four stillbirths were one case eachof rheumatie
fever, eclampsia with post-mortum section, &kphalo-pelviec
disproportion, ahd prewious section, the latter two
having had a trial of labor. Five of these eight still-
borns were premakure, three ofthose delivered for
placenta praevia and abruptio, that of rheumatic fever
and the one case of post-mortum section.

Stillbirth would most certainly be higher in the
group delivered by the vaginal route if it were not
for the fact thdt many of these cases, which would with-

out doubt predominately result in stillbirth, are
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sectioned. It 1s surprising that the rate of stillbirth
in cesarean section is not far above other types of
delivery when one considers the grave indications for
section, abruptio, placenta praevia, rupture of the
uterus, etc. Landesman (34) feels that even section
will not appreciably improve fetal salvage in abruptio
placenta.

D. Causes of Fetal and Neonatal Mortality.

Table V shows the 23 fetal and neonatal deaths which
occured during the interval of this study. As has been
stated 8 or approxdimately 30 percent of these deaths
were stillbirths. The table shows the indication for
section, length of survival of the iInfant, weight, d&ause
of death and whether autopsy was performed. All slides
of these autopsies were re-examined for possible
clarification of ekisting pathology causing death and
with the specific 1dea of studying the lung tissue
again in search of hyaline membrane disease. See the
following two pages.

Primary cause of death determlned by the re-evaluation
of autopsy material and case histories for the 23 fetal
and neonatal deaths are as follows: intrauterine
anoxlia, 8; prematurity, 6; hyaline membrane, 6;

intracranial hemorrhkage, 2; congenital anomalies, 1.
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13,

1h.

15.

16.

17.

18,

19

20.

22,

23

INDICATION

Placenta Praevia

Abruptio Placents
Toxemia

Lupus Erythem-
atosis

Pre=eoclampsia

Placents Praevia

Toxemim

Placenta Praevia
Abruptio Placenta
Fetal Distress
Toxemia, Post-
Mortum

Abruptio Placenta

AGE
12 h
26 h
2k h
2h

18 h

Loh

S.B.
S.Be

9h
S.B.

S.B.

WEIGHT
3# o"
L# 3"
3# 15"
L 108

L L

7# o"

L# 5"
3# 1"
5 38"

of 12"

Lt O"

SEX ANESTHESIA AUTQPSY

M General Yes
M Loocal Yes
General

F Spinal Yes
M Spinal Yes
M General Yes
M Spinal Yes
M General Yes
F General Yes
F Spinal Yes
M None Yes
F General No

* Cause underlined prinoiple cause of death,

CAUSE OF DEATH*

Prematurit
TEeTootasTs

Eystine—Membrane 1

Intraventrioular Homorrhasg

Hyaline Membrane 5#

Prematuritz

line Membrane hf
rematurity

Hyuline Membrane h/

Prematurity and Immaturity
Asp. of Amniotio Fluid

Hyaline Membrane Ly

Pneumonia
Ateleoctasis

Intrauterine Anoxia

Intrauterine Anoxia

Congenital Anomalies
ine Membrane l#

Intrauterine Anoxia

. Intrauterine Anoxia

A ®TQBL



A1l of the 18 infants whose sections were studied showed
evidence of varylng degrees of aspirated amniotic fluid
and cellurlar debris in the alveolar spaces of the lungs.
This is indicative of intrauterine anoxia of some

degree (28). Some difficulty in determination of the
factors contributing to death in these cases was found

so that in cases in which more than one entity contributed
to the infants déath all these factors are listed in

Table V.

Factors causing fetal and neonatal deaths are both
Intrinsic such as prematurity and congenital anomalies
and extrinsic suéh as anesthetic depression, birth
trauma, hard laber and intrauterine anoxia or a
combination of these two factors.

Prematurity is generally held to be the leading cause
of neonatal death (2,15,29,30,35,36). However in many
caseés this diagnosis is reached when other causes which
are unrecognized under present methods and knowledge are
the actuzd cause of death (36). Other authors report
other causes as the primary cause of fetal and neonatal
deaths in their series; intrauterine anoxia (28), and
hyaline membrane (36,37). Other leading causes of
fetal and neonatel deaths are pulmonary lesions,
intracranial hembrrhagé, congenital anomalies, and

erythroblastosis (15,28,29,35,36,37).
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The leading causes of neonatal deaths listed in the
Vital Statistics of 1949, the last year for which
figures are available, are prematurity, post-natal
asphyxia and atelectasis, birth injuries, intracranial
injuries being most common, prneumonia and erythro-
blastosis. These are exclusive of fetal deaths and
include deaths occuring from all types of deliveries,
Figures for deaths occuring among section babies are not
available in this report.

(1) Intrauterine anoxia was the cause of death among the

eight stillbirths. Five of these infants were autopsied

with similar fihdings in each case. All showed con-
gestion of all organs, fetal atelectasis of the lungs
of varying degrees, and aspirated smniotic fluid and
debris in the alveoli also of varying degree. In two

of these infants a formation in the alveoli having the

appearance of and staining similarly to the hyaline
membranes seen in the other infants liveborn was seen.,

This was scattered and appeared as does the early

membranes described. No other pathological condition
was present which might have caused death. Five of the
infants fell with in the premature weight range.

(2) Prematurity as mentioned above is held to be the

ma jor cause of neonatal mortality. Arey states pre-

maturity is never a cause of intrauterine death.
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19 of the 23 iAfants of this series were premature,
five of these being stillborn. This is a rather high
rate of prematurity but as can be seen from the in-
dications 1listed in Table V prematurity was unavoid-
able in all but the one case of repeat section. An
error of calcullation of the length of pregnancy
probably accounts for this premature delivery. The
cesarean section premature birth rate in the literature
ranges from 6 to 30 percent (15) and was found in this
group to be 28,5 percent. The infirmity of the pre-
mature accounts for the greater number dying as com-
pared with matufe infants, death among prematures
occuring in 40 to 70 percent of births while only
approximately 5 percent of term infants die (4,15).

Of the 14 live born prematures in only six can the
diagnosis of prematurity as the major cause of death
be given. In the othdrs a more probable cause of
death was found to which prematurity of course added
to the obstacles in survival. Prematures are not
suited anatomicdlly or physiologically for easy
survival, their organs, lungs, kidneys, gastro-
intestinal mucosa and temperature regulating mechanism
not being sufficiently well developed to carry on

normal function (29). Therefore any superimposed
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impediment weighs heavily on the infants ability to
survive. Also due to the poorer developmental level

of the premature infant it is more susceptable to birth
trauma and disease following birth. Calkins (39) states
that the incidence of premature fetal mortality is
increased if the mother has had a major complication

of pregnancy, a view held by most but debated by some,
The rate of premature births and hence the fetal and
neonatal mortality can be reduced by better prenatal
care.

(3) Post-natal asphyxia and atelectasis is the' second
leading cause of death among neonatal deaths according
to national vital statistics (38). Anoxia was found to
be the leading cause of death in the series of several
authors (28,36,37). ILung lesions of varying types
which might account for this anoxia or asphyxia were
found to be the primary cause of death by others (29).
Prematures are especially susceptable to these
pulmonary complications (29,40,41,42).

Cesarean section babies seem to be especially prone
to respiratory complications, particularly prematures
(31,32,43)., Bloxsom as reported by Litchfield (31)
feels that this proneness 1is due to failure of

conditioning of the baby by uterine contractions and



passage through the birth canal. Landau (43) and
Bloxsom feel a test of labor decreases the incidence
of post-section asphyxia by 25 percent.

One of the most cormon causes of post-natal asphyxia
which has come into geéneral recognition during the past
ten or so years 1s the entity known as hyaline membrane
disease., This conditlon presents a clinical picture in
which the infant breathes normally and spontaneously
for a variable period of time, soon has attacks of
dyspnea and cyanrosis whixh are recurrent at intervals,
progressively more severe and which ultimately in
many cases terminates fatally for the infant (43,44).

This entity is found only in those infants who
breathe accordihg to most but a similar picture
histologically has been seen in stillborns according to
Blystad (45) and Miller (40) (41,45,46). The pleture
of an early hyaline membrane was seen in two of the
stillborns whose autopsy slides were reviewed.
Prematures show this condition more frequently than do
mature infants, the reason being obscure, and is found
only in prematures according to Dunham (41) (28,37,40,
42,44),

The etiology of the hyaline membrane has not been

determined, many theories as to possible explanation
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having been advanced, none of which have been proven
(42). Breathimg 1s necessary for formation and many
feel the membrane 1s composed of asplrated contents
of the amniotie¢ sac and vernix (28). The pilcture of
hyaline membrane 1s to be found 1n adults afflicted
with many differing diseases (42).

Among the 15 neonatal deaths occuring in this group
6 were due to hiyaline membrane formation. All these
showed evldence of anoxla as shown by ammniotic fluild
and debris in the alveolar spaces. 5 other I1nfants
also evidenced hyaline membranes of lesser degree,
these Infants having other entities as the primary
cause of death. Only one of these six Infants whose
cause of death 1s ascribed to hyaline membrane had
been classed as having a hyaline membrane at the time
of the original study of the slides. It 1s probable
that more infants dyilng during the neonatal period and
particwlarly during the first 48 hours will be re-
cognized as beilng afflicted with hyaline membrane
disease.ln the future now that the clinical and
patholegical pickture 1s better understood. This
disease has now galned a posltion of one of the
greatest causes &f neomatal death at thils time.

(4) Birth injuriles accounted for only two deaths in
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this group, béth from intracranial hemorrhage, which
is the most fAequent birth injury resulting in death.
These two Infants, both of whom were prematures lived
24 and 26 hours respectively. 1In both other factors
contributing to their demise were found. One, an
eighth pregnancy also showed signs of erythroblastosis
and the other delivered because of abruptio placenta
showed evidence of a noderate hyaline membrane
formation in the lungs.
(5) Congenital anemalies accounted for one neonatal
death in the gtroup studied. This child delivered
because of fet4l distress lived 9 hours and was found
to have cardiac anomalies incompatable with life.
However there was also evidence in the lungs of a
pneumonitis and aspirated amniotic fluid plus a
slight hyaline membrame.
(6) Spinal anesthesia and particularly continuous
spinal anesthesia, as has been stated before 1s the
anesthetic methbd of choice for cesarean section both
with respect to maternal safety and well being and
safety of the infant,

General anesthetics produce a concentration in the
fetus in direct proportion to the concentration in the

maternal blood stream due to the rapid transferance
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across the plagenta (18,20). Therefore it is to be
expected to indrease any anoxia or asphyxia which
might be already present. This depression of the
Iinfant aggravating pre-existing anoxia may increase
the amount of material aspirated by the infant (19,20).
Spinal anesthesia on the other hand does not so affect
the iInfant and so leads to lesser degrees of fetal
depression and decreases the number of infants which
require resuscitation due to the depression of the
agent, all of which leads to greater fetal salvage
(18,19,30,38).

General anesthesia was used in 6 of the 8 deliveries
resulting in stillbirths. However the indication in
4 of these cases was placenta praevia or abruptio in
which the anesthesia of choice 1s general. 1In cases
of abruptio and placenta praevia the effect of general
anesthesia is difficult to evaluate as to its importance
in the depressien and anoxia causing death. The one
case In which géneral anesthesia may have been an
important factor in the infants death was indicated by
a contracted pelvis and the in was at term. In this
case however thd mother also had Lues and chronie
hypertensive disease.

Several of tha babies delivered under both general
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VII.

and spinal anesthesia, but mere particularly the former
required Immediate resuscitation. Spinal anesthesia
it would then appear offers more to the safety of the

child delivered by cesarean section,

SUMMARY :

l. Cesarean section incidence at the University of
Nebraska Hospital during the ten year period, 1943 to
1963 was 3.78 percent, a lower figure than many
Institutions reéport. On the whole the rate of incidence
has been rising due primarily here to the increased
number of repeat sections.

2. Increased incidence of sections brought about by
wider acceptablIlity of section 1in situations where 1t
was not formerly used and more frequent use in more-
or-less standard situetions. Repeat section and
cephalo~-pelvic disproportion are the most frequent
indications.

3¢ Low cervieal section 1s the most popular type of
section at present.

4, Spinal anesthesia 1s the safest anesthetic method
for cesarean section., While it was not used in this
series continuous or fractional spinal 1s preferred
over single dose method by many. General anesthesia

is indicated in severe hemorrhage, cardiacs, etc.



5. Maternal mortality due to section in this group
wag 0.59 pereent. Figures ranging from 0.24 to 5.9

percent are reported in the literature.

6. Infant mortality in cesarean section has fallen

over the years althoygh the group here presented did

not show this tendency. The fetal and neonatal mortality
in this series was 13.6 percent or 8.5 percent

corrected, a figure comparable with others reported.

8 of these 23 tobtal deaths were stillbirths. The

leading causes of death among the neonatal deaths

were prematurity, hyaline membrane and intracranial

hemorrhage.

VITII. CONCLUSION:

Cesarean sectlon holds the answer to safe delivery
in many critical obstetrical situations. For this
reason the number of sections performed grows yearly
with the éreater number of indications being accepted
today. Maternal mortzlity has been lowered consider-
ably by better dperative techniques, antibiotic
therapy, rapid blood replacement and improved
anesthetic methéds and has, in a great measure,
allowed the increase of sections. Much of the increase
in cesarean sections seen today is due to the repeat

sections as once a section is performed on a patient
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she is, as a general rule committed to section in
subsequent pregnancies,

While the in¢idence of section at the University
hospital is somewhat lower than generally reported
In the literature the fetal and neonatal mortality
rate 1s higher than most reports would indicate. This
1s probably due to the type of patient seen in a
public institution, those who are illiterate, not well
informed or mentally deficient and who for these
reasons and because of financial reasons have little
and not infreqhkently late prenatal care. This of course
would seem to ralse the percentage of mortality above
that encountered in private patients where, for the
most part prenatal care has been excellent.

It i1s to be anticipated that cesarean section will
lead to a greater fetal and neonatal mortality simply
in view of the reasons for section as mode of delivery.
One cannot expect a fetal salvage as great as by the
vaginal route in the face of such dire circumstances
as fetal distress, abruptio placenta, placenta praevia,
rupture of the uterus, etc. .
Stillbirths account for 30 to 50 pereent of cesarean

section infant deaths. Thils was found to be true in

this group. Much can be done to prevent this loss of
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life by better prenatal care and earlier diagnosis and
delivery in situations which lead to stillbirth,.
Prematurity and hyaline membrane disease were the
chief causes of neonatal deaths in this group as well
as in others. Prematurity may be lessened by control
of factors leading to premature birth. Better care
in prevention of premeature labor, pre-eclampsia etc.
and closer determination of the length of pregnancy
in elective sections will do much to cut the premature
rate and increase fetal salvage. Hyaline membrane
disease will require a great deal of work in the
future to discover the etiology and treatment of the
disease, This disease thkes many infant lives each
year and its control would mean a great reduction in

neonatal deaths,

- 33 =



IX. BIBLIOGRAPHY:

1.

de

Se

7e

8.

9.

10.

11.

12.

Irving, F. C.: Ten Years of Cesarean Section at
the Boston Lylpg-In Hospital. Am. J. Obst.
54: 660-680 (Dec.) 1945.

King, E. B.: Cesarean Section Experience at the
University of California Hospital., Calif,
Med. 71:2 106-109 (Aug.) 1949.

Williams, J. H. and Hallenbeck, Z. J. R.: Recent
Trends ih Cesarean Section and Their Influence
on Matermal and Fetal Mortality. Am. J. Obst.
63:6 1254-1262 (June) 1952.

Huber, C. P.: An Evéluation of Cesarean Section in
Infant Mértality. Am. J. Obst. 61:4 895-901
(Apr.) 1951.

Andrews, Co, J., Nicholls, R. B., and Andrews, W. C.:
An Analysis of 416 Consecuative Cesarean
Sections. Am, 3., Obst, 54: 791-800 (Nov.) 1947,

Levine, W. and Zeichner, S.: Rising Incidence of
Cesarean Section and Effect on Maternal and
Infant Mértalify. N. York St. M. J. 50:22
2707-2713 (15 Nov.) 1950,

D'Esopo, D. A.: A Review of Cesarean Section at
Sloane Héspital for Women, 1942-1947.
Am, J. Obst. & Gyne. 59:1 77-95 (Jan.) 1950.

Middleton, R.: Personal Communication.

Greenhill, J. P.: Present Day Evaluation of
Cesarean Section. Surge. Clinic of N. A.
33:1 87-100 (Feb.) 1953,

Davis, M. E.: The Modern Role of Cesarean Section.
Surg. Clinic of N. A. 33:1 101-123 (Feb.) 1953.

Hauser, F. W.: Indications for Cesarean Section.
Miss. Doetor 30:5 138=140 (Oct.) 1952,

Studdiford, W. E. and Decker, W. H.: Fetal and

Neonatal Risks Related to Cesarean Section.
Bull., N. York Acad. M. 28:10 640-654 (Oct.) 1952,

- 34 -



13.

14.

15.

16.

17.

18.

19,

20.

21,

22,

23,

24.

Zarou, G. S.: An Analysis of Four-hundred Consecuative
Cesarean Sections. Am, J. Obst. 63:1 122-128
(Jan.) 1952,

Gilbert, C. R. A., Valdares, J., Kaltreider, D. F.
and Douglass, L.: Extraperitoneal Cesarean
Section v.s. the Laparotrachelotomy in the Era
of Modern Antibiotic Therapy. Am. J. Obst.
66:1 79«97 (July) 1953.

Diddle, A. W., Jenkins, H. H.; Davis, M. and
O'Conner, K. A.: Analysis of Fetal Mortality
in Cesarean Section. Experience in an Urban
Community. Am. J. Obst. 63:5 967-977 (May) 1952,

Falls, F. H.: A Comparison of the Low Cervical and
Classical Cesarean Section Operations. Am. J.
Obst. & Byne. 65:4 707-719 (Apr.) 1953.

King, J. A., King, E. L. and Pitt, M. C.: A Study
of Fetal Mortallity in Cesarean Section. South.
M. J. 46:5 491-494 (May) 1953,

Therien, R. C. and McGoogan, L. S.: Anesthesia for
Cesarean Section. Nebr. St. M. J. 37:12 390-
394 (Dec.) 1952,

Tull, C. B. shd Ullery, J. C.: Continuous Spinal
Anesthesia in Cesarean Section. Am. J. Obst. &
Gyne., 57:6 1199-1207 (June) 1949.

Flowers, C. E.: TecHnics and Indications for
Anesthesia in Cesarean Section. N. York St. M.
J. 52:22 2753-2758 (15 Nov.) 1952.

Anchos, G. J.: Regional Anesthesia in Obstetrics.

National Office of Vital Statistics: Estimated
Numbers of Deaths and Death Rates for Specified
Causes, United States, 1949. Gurrent Mortality
Analysis, Nov. 29, 1950.

Fitzgerald, J. E. and Webster, A.: Nineteen Year
Survey of Maternal Mortality at Cook County
Hospital. Am. J. Obst. 65: 528-538 (Mar.) 1953.

Gordon, C. A.: Cesarean Section Death. Am. J. Obst.
& Gyne. 63:2 284-290 (Feb.) 1952.

- 35 =



25.

26.

27.

28.

29.

30.

31.

32.

33,

54,

35,

56,

Tull, C. B. and Kfmbrough, R. A.: Clinical
Obstetries. J. B. Lippencott Co., Philadelphia.
1953. 618-620.

Gordon, C. A.: The Maternal Mortality Remainder.
Am, J. Obst. & Gyne. 62:5 1132-1138 (Nov.) 1951.

Hingson, R. A. and Hellman, L. M.: Organization of
Obstetric Anesthesia on a Twenty-four Hour Basis
in a Lerge and a Small Hospital. Anesthesiology
12: 745-752 (Nov.) 1951.

Arey, J. B. and Dent, J.: Causes of Fetal and Neonatal
Death with Special Reference to Pulmonary and
Inflamatory Lesions. J. of Pede. 42:1 1-25
(Jan.) 1953, Ibid 42:2 205-227 (Feb.) 1953.

Labate, J. S.: A Study of the Causes of Fetal and
Neonatal Mortality on the Obstetrical Service
of Bellevue Hospital. Am. J. Obst. & Gyne.
54:2 188-200 (Aug.) 1947.

Taylor, H. W. and Ward, E. J.: The Intrinsic Fetal
Mortality of Cesarean Section. Am. J. Obst. &
Gyne. 65:6 1276-1283 (June) 1953,

Litchfield, H. R., Sternberg, S. D., Halperin, J. and
Turin, R.: Fetal Mortality in Cesarean Section.
J. A, M. A. 151:10 783-785 (7 March) 1953.

Litchfield, H. R., Steinberg, S. D., Hoffman, C. and
Turin, R.: Fetal Mortality in Cesarean Section.
N. York St. J. M. 51:12 1517-1518 (June) 1951.

Williams, B.: Neonatal Deaths Following Cesarean
Section. J. Obst. & Gyne. Brit. Empire 57:5
803-809 (Oct.) 1950.

Landesman, R.: Fetal Mortality in Cesarean Section.
Am, J. Obst, 61:3 557-564 (Mar.) 1951.

Hawkins, R. J. and Merkel, R. L.: A Study of Neonatal
Deaths. Am, J. Obst. & Gyne. 59:3 609-616
(Maro) 1950,

Miller, H. C.: Analysis of Fetal and Neonatal Deaths

in 4117 Consecuative Births. Ped. 5: 184-192
(Feb.) 1950,

- 36 =



37,

38.

39,

40.

41,

42,

43,

44,

45,

46.

Clairoux, A. E.: Hyallne Membrane in Neonatal Lung.
Lancet 15:2 749-753 (Oct.) 1953.

Vital Statistics of the United States, Federal
Security Ageney, Public Health Service, 1949.

Calkins, L. A.: Fetal Mortallity. Am. J. Obst. &
Gyne. 60:5 1000-1005 (Nove¢) 1950.

Miller, H. G. and Jonnison, M. H.: Study of Pulmonary
Hyaline+like Membrane in 4117 Consecutive Births.
Incidence, PaBhogenesis and Dlagnosis. Pede. 6:1
7-19 (Jan,) 1950.

Dunham, E. C.: Factors Associated with Reduction of
Premature Infant Mortality Rates in the U. S.
J. Pede. 41:6 697-705 (Dec.) 1952.

Potter, E.: Advances In Pedlatrics. 6: Year Book
Publishers Co., S. Z. Levine, Editor. 172~
180 1953.

Landau, D. B., Goodrich, H. B., Prancka, W. F. and
Burns, F. R.: Death of Cesarean Infants: A
Theory as to Its Cause and a Method of Pre-
vention. J. Pede. 36: 421-426 (Apr.) 1950.

Schenken, J. R.: The Aspiration of Amniotic Fluild
Contents py the Newborn. Nebr. St. M. J.
32:9 362-B84 (Sept.) 1947.

Blystad, Wi, Lprding, B. and Smith, C.: Pulmonary
Hyaline Mémbrane in Newborn Infants, Statistical,
Morphologfcal and Experimental Study of Their
Nature, Oe¢curanee and Significance. Pede. 8:1
5-20 (July) 1951,

Potter, E.: Congestive Pulmonary Fallure (Resorption
Atelectasis with Hyallne-like Membrane). (Path-
ology of Petus and Newborn, Year Book Publishers)
1952,

- 37 -



	Statistical survey of cesarean section at Nebraska University Hospital : with special reference to infant mortality : 1943-1953
	Recommended Citation

	tmp.1676928604.pdf.Ve0xC

