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ERIDURAL anesthesia has many advantages for cesarean section. Our

experience with it has continued to be so satisfactory that we now report
121 additional cases. The importance of anesthesia in eesarvean section is
obvious, yet the dangers have not heen sufficiently recognized.

The General Problem of Anesthesia in Obstetrics

We have been slow to realize that anesthesia is one of the prineipal causes
of maternal death, and for a good reason. No matter how precisely it is stated
on the certificate of death that the actual cause was anesthesia, death is al-
located statistically to the antecedent condition, or to the diagnosis for which
the anesthesia was administered. It has never been otherwise.™ *

Nor can the hazard of anesthesia be measured by reports from well-or-
ganized obstetrie services, Only regional maternal mortality committees, re-
viewing case reports as well as certificates of death, ean furnish reliable evi-
dence. Even then it is difficult. Death on the delivery tahle may have been
due to anesthesia, but this may not at onee be apparent. If sudden death
should be due to the toxic action of the agent itself, it is easier to be reason-
ably sure of it than when death occurs in the course of inhalation anesthesia.
Aspiration is a fairly eommon oceurrence, not always easy to recognize clin-
ically, and unless autopsy is performed within an hour or two of death,
alveolar pathology may not be distinguished from common postmortem
changes.® Death may not be immediate, and anesthesia, in the absence of
knowledge of aspiration, may not be thought of as the cause of pneumonic
areas, even though their distribution may be typical of postanesthetic atelec-
tasis. Aspiration does not always precede atelectasis, nor does it always
cause death., Davis and Gready,* reporting 2 maternal deaths from anes-
thesia, neither due to aspiration, found some 45 instances of aspiration during
inhalation anesthesia; 8 patients were seriously ill but all recovered.

Acken® reported 11 deaths in 1,245 casearean sections. Kight of these
deaths, nearly 73 per cent, were due to anesthesia.

Thompson,® reviewing 75 cesarean section deaths which had occurred in
Los Angeles hospitals, found that one-sixth were due to anesthesia.

*Presented at a meeting of the Brooklyn Gynecological Society, Mareh 17, 1854,
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Recently, in Bronx County, a significant increase in the number of ma-
ternal deaths due to anesthesia has been reported.”

Hartnett,® analyzing 25 maternal deaths which occurred in five of the
hetter institutions in St. Louis during the past five years found that anes-
thesia was responsible for 11, or 40 per cent of them; 73 per cent of these
deaths from anesthesia were hidden in the hospital files under diagnoses diffi-
cult to find.

Hellman and Hingson® state, ‘““While anesthesia and analgesia technies
have in recent years improved the quality of obstetric pain-relief tremendously,
the dangers of serious complications have likewise risen.””
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Fig. 1.—The peridural space extends from the foramen magnum at the base of the skull
to the bottom of the sacrum. The spinal nerves traverse it on their way to their peripheral
distribution. It varies from 2 to § mm. in size in different regions. (All figures from Anshro
and associates,® with permission of the New York State Jowrnal of Medicine.)

In Brooklyn,’ where for fifteen years puerperal mortality rates have
paralleled the national trend, cesarean section has been concerned in approx-
imately one-fifth of the deaths, and 20 per cent of the deaths during or after
cesarean section were due to anesthesia. Atelectasis occurred almost as fre-
gquently with spinal anesthesia as with inhalation; there were no deaths from
aspiration in the course of spinal anesthesia.

The risk of anesthesia is due not so much to the condition for which the
operation is performed as to the skill and experience of the operator and the
anesthesiologist. Steady increase in the number of cesarean sections makes
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constant search for the best anesthetic more important. We have no perfect
anesthetic but perhaps the guest is not a vain one. Eastman' thinks that
anesthesia for cesarcan section is one of the most important problems in ob-
stetrics today. The greatest source of danger is the anesthetic.

In general, inhalation and intravenous anestheties veadily pass the pla-
cental barrier. Ether excites bronchial seeretion and invites uterine atony.
With eyclopropane the margin of safety is narrow, cardiae irregularities not
uncommon, and the operating room should be explosion proof. ILoeal bloek,
the safest, is not suited 1o every obstetrician and its advoeates find it unsatis-
factory for the repeat operations which steadily grow in number. Spinal
anesthesia, still dangerous in the hands of the thoughtless and the unknowing,
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Fig. 2—The peridural space. The envelope of dura covering the spinal nerves extends
to the intervertebral space, at which point the anesthetic agent takes effect and blocks their
afferent and efferent components.

has after many vicissitudes been rather widely accepted because of its ad-
vantages; yet it has been steadfastly rejected by Greenhill.** It is likely that
reconsideration is again necessary, taking into account recent experience with
saddle bloek.’®* Somewhat enigmatically it has been said’® that ‘‘unless some-
thing is done, conduction anesthesia, in general, at least in the state of Cali-
fornia, may have to be discarded.”

Anesthesiologists who have made spinal anesthesia safer by use of oxy-
gen, vasopressors, intravenous fluids, and control of the level of aseent have
not heen willing to disecover and rely upon an anesthetic dose for eesarean
section, small but ealeulated to be adequate for an operation performed for
different reasons by all manner of operators. Continuous or fractional sub-
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arachnoid block designed to meet this particular need should be safer, but is
responsible for even more neurologic sequelae than single-dose spinal anes-
thesia and for more postspinal headaches.

General Advantages of Peridural Anesthesia

The dangers to which we eall attention scem to us so particularly sig-
nificant that the possibilities of the peridural space for anesthesia should be
explored. The space is approximately 3 to 6 mm. deep and the dura, with
proper technique, is relatively safe from inadvertent puncture (Iig. 1). The
catheter is in contact with no important neurological structures, and since
the nerves in the intervertebral spaces ave covered with dural sheaths, per-
manent nerve injury is highly improbable (Fig. 2). If dural puncture should
oeeur, recognition is easy, and spinal anesthesia with an appropriate dose of
the anesthetic agent is the worst that can happen to the patient.

Spinal nerve block at the intervertebral foramina outside the dura has
been called epidural but in Europe where it steadily grows in favor it is called
peridural. Dogliotti'* has used it more than 25,000 times. Other thousands
of cases have been reported.'® Peridural anesthesia has been selected for
eesarean section, however, in comparatively few eases. Crouch and Merry'®
have reported a few cases, Ruppert'™ 103 cases, and Dolff'® 100 cases. In the
United States, Flowers' has recorded 37 eases and Moore,?® 100 cases.

Material

We? have already reported 125 cesarean scetions performed under con-
tinuous lumbar peridural block with procaine and xylocaine.* We now re-
port 121 additional cases with the hope that our satisfaction with this method
will encourage others to study its praecticability and safety and possibly
make eontributions to the perfection of its technique.

From 1952 to 1954, 139 cesarean sections were performed in St. Cath-
erine’s Hospital by twenty-one operators. All anesthetics were administered
by the attending anesthesiologists and their residents. Peridural anesthesia
was selected for all but 18 of these patients, who received local or general
anesthesia for varying reasons,

The type of operation in the 121 cases performed under peridural an-
esthesia was: transverse lower segment (113), longitudinal lower segment
(4), elassical (3), and hysterectomy (1). In every case, abdominal incision
was midline helow the umbilicus. No preanesthetic drugs were administered
to 36 patients. In 58 cases, Demerol, 50 mg., and atropine, 0.0004 mg., were
administered and in 19 cases atropine only was given. In the other cases,
sedation varied.

The indieations for operations were now and then multiple as is so often
the case. They are stated in Table I.

Technique for Peridural Anesthesia in Cesarean Section

An intradermal wheal with 2 per eent cyelainet will determine any rare
individual sensitivity. A 16 gauge, Huber-point needle is inserted directly in
the midline between the second and third lumbar spinous processes with the
bevel upward. With practice, the varying resistance to the plunger of the

*Lidocaine hydrochloride—Astra Pharmaceutical Products, Worcester, Mass.
tHexyleaine hydrochloride—Sharpe & Dohme, Inc, West Point, Pa.
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Fig. 3.—The lizaments of the spine and the coverings of the cord. Each spinal ligament
has different density, and resizstance to injection of air through it is the key to approach to
the peridural space. The ligamentum flavum is the most dense and has the greatest resist-
ance. After this ligament is traversed, all resistance ceases, indicating entrance into the
peridural space.
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Fig. 4—Dense vascular plexuses in the peridural space are likely to rupture if trauma-
tized, Toxicity of the anesthetic agent must be low because of rapid absorption from this
highly vascular area,
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syringe attempting to inject air through the needle as it makes it way through
the spinal ligaments—the supraspinous and interspinous ligaments, and the
ligamentum flavum—is the key to suecessful block (Fig. 3).

With almost absolute resistance at the ligamentum flavum the needle is
cautiously advanced for 4 to 5 mm, Sudden loss of resistance to pressure of
the plunger will indicate that the needle has traversed the yellow ligament and
is in the peridural space. Absence of spinal fluid is, of course, essential in
ruling out inadvertent dural puneture. If penetration has oceurred, the pro-
cedure must be converted to continuous spinal anesthesia. Obviously, the
amount of anesthesia would not be safe for subarachnoid hloek. A Tuohy
catheter (3.5 T'. ureteral), without stylet, is now passed through the length
of the needle (10 em.) following whieh it is advanced upward for no more
than 5 em., lest fine blood vessels in the peridural space be ruptured (Fig. 4).
If frank bleeding should oceur, the procedure should he abandoned.

- A test dose of 1.5 c.e. of 2 per eent eyelaine (30 meg.) is then administered.
From three to five minutes later the patient’s legs are tested for numbness,
motor weakness, and elevated temperature. The needle is then removed, leav-
ing the catheter in place in the peridural space. The exposed part of the
catheter is strapped to the patient’s back and she is returned to the supine
position. A 17 gauge needle is inserted into a vein for administration of glu-
cose solution and 1 per cent Neo-Synephrine drip is begun slowly.

Onece again it is made certain that the patient does not have subarachnoid
bloek. Then, the patient having already received 40 mg. of cyclaine peri-
durally in the test dose, injection of the anesthetic agent through the eatheter
is begun. Cyeclaine (15 c.c. of 2 per cent) is injected slowly over a period of
five to seven minutes. The patient is now ready for operation.

TapLe I. INDICATIONS FOR PERIDURAL ANESTHESIA

INDICATION | NO. OF CASES
Previous cesarean section 62
Disproportion and inertia 17
Elderly primipara
Breech
Abruptio placentae
Placenta previa
Myomas
Previous pelvic surgery
Fetal distress
Abnormal presentation

Face 1

Brow 1

Transverse 1
Diabetes 3
Pre-eclampsia 3
Rectovaginal fistula 1

[ VR R R R

Results

There were no maternal deaths or complications. Neonatal death oe-
curred three times. In no case, so far as could be determined, was death due
to anesthesia. One fetus with marked hydrocephalus lived but a few minutes;
another (1,672 grams), associated with abruptio placentae, died of infectious
bronchopneumonia; and the third death, attributed to atelectasis, followed
cesarean section on a diabetic mother,

There were no massive spinal anesthesias due to inadvertent puncture of
the dura. In three cases, however, which have not been included in this
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series, the planned peridural procedure was converted to continuous spinal
anesthesia when the dura had been penetrated by the stylet in the catheter.
The stylet is no longer used.

In five cases anesthesia was not completely satisfactory, possibly because
the anesthetic agent had been deposited in a spinal ligament and not in the
peridural space. Loecal, inhalation, or intravenous anesthesia had to be added.

Sympathetiec blockade of necessity accompanies peridural anesthesia;
hence, hypotension oecurs in every instance. Since the sympathetie block is
gradual, however, and segmental, both hypotension and hypertension are
casily controlled and of no consequence. Hypotension is never sudden or
great as with spinal anesthesia. There were no neurological symptoms, and
not a single headache in the entire series.

The anesthetic agent is important. In our first series of 125 cesarean
sections, convulsive movements occurred twice in 41 cases in which 2 per cent
xylocaine had been used. In this series of 121 cases xylocaine was used in 64
eases and cyelaine in 57 cases. No convulsions were observed. Difference in
toxicity of these two anesthetic agents appears to be marked. In a total of
931 peridural and peripheral nerve blocks for general surgery in which 2 per
cent xylocaine had been used, convulsions occurred in 10 cases (an incidence
of 1.07 per cent) and in 262 cases in which 2 per cent cyclaine was the an-
esthetie agent, there were no convulsions. In our opinion, eyeclaine is the bet-
ter agent for peridural anesthesia. We now use cyelaine only. It satisfies
these vequisites for an agent used in peridural anesthesia; namely, (1) low
absolute and relative toxicity, (2) high potency, (3) short latent period, (4)
prolonged effect. and (5) high diffusability.

Summary

1. One hundred twenty-one cesarean sections under continuous peridural
anesthesia are added to 125 previously reported by us.

2. Hypertension is not a contraindication to peridural anesthesia, nor is
hypotension, unless due to hemorrhage or shock. Peridural anesthesia should
not be elected in any case of severe anemia.

3. The exacting technique required for entering the peridural space
should restrict this procedure to the trained anesthesiologist. The compara-
tive simplieity of subarachnoid block is perhaps the principal reason for
widespread administration of spinal anesthesia by others.

4, Safety, no neurologieal sequelae, no spinal shock are obvious advan-
tages of peridural anesthesia.

5. Complete freedom from spinal headache is a ecomfort for the patient,
the obstetrician, and the anesthesiologist.
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