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INTRODUCTION

The ideal medication for analgesia during labor is still want

ing. This fact is well substantiated when one critically analyzes 

and enumerates the great number of methods and combinations of drugs 

used in the modern obstetrical departments of today. Every obstetri

cian still seeks that analgesic or combination of agents which will 

produce sedation with adequate analgesia for the mother, and on the 

other hand, minimal depression of the Infant respiratory incentive.

The use of pharmacological agents in the relief of pain of 

labor has in recent years been challenged. Read has stated "Child

birth in the absence of maternal and fetal physical abnormalities is 

a normal physiological process which in common with other physiologi

cal phenomena is normally free from pain." Civilization has produced 

conditions which engender anxiety and fear concerning labor. These 

emotions result in muscular tension, particularly of the cervix and 

perineum, so that progress of labor is impeded. This causes pain.

By proper instruction during pregnancy, and encouragement and direction 

during parturition, fear and anxiety can be allayed to such an extent 

that relaxation of the cervix and perineum make possible painless 

labor1 . However, we all agree that relaxation during labor is 

desirable, but all parturients are not able try psychologic methods to 

accomplish it in a degree sufficient to free them from mental and 

physical suffering. It can better be achieved by the judicious use of 

pharmacologic agents in these patients.
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The benefits to be derived from sedation, analgesia and 

anesthesia have been ably stated by Dr. Julia J. Arrowood2 and are:

"1. For the mother: Relief of pain and freedom from fear with 

some degree of amnesia for the period of labor, followed by a safe 

and painless delivery.

"2. For the infant: Modification of the course of labor in 

such a way as to promote more rapid progress and to reduce trauma to 

the child.

”3. For the obstetrician: More deliberate management of labor, 

since the pressure to interfere because of maternal fatigue and fetal 

distress is lessened; and optimum conditions of relaxation and pain 

relief from delivery.#

In addition to the above, it should offer no added hazard to 

mother or infant, should not interfere with ihe mechanisms of labor, 

and should be free from unpleasant side effects and sequelae3.

All drugs used for relief of pain, however, have the common 

property of acting upon the nerve elements, particularly the respira

tory and circulatory centers^. All readily escape from the maternal 

blood across the placental barrier and reach the fetal circulation-^; 

and when given in sufficient amounts to produce maternal blood concen

tration capable of alleviating pain, they have been found to depress 

the fetal respiratory center or fetal irritability3^ *  Therefore, the 

analgesic or combination of agents must be capable of performing an 

action akin to a pharmacological paradox, relief of maternal pain with 

stimulation of fetal respirations or at least, no depression of fetal 

respiratory incentive.



CHAPTER I

BACKGROUND, CLINICAL MATERIAL AND METHOD

The author felt that since there is no one analgesic which 

would produce the ideal requirements as enumerated above, of a 

necessity, it must be a combination of agents. The following 

pharmacological agents were picked:

1. Seconal for its sedative action7. It has been observed that 

small doses of barbiturates result in subjective relief of pain, 

probably on the basis of their effect upon the reaction to pain and 

upon the emotional state of the patient2.

2. Morphine for its unexcelled ability in relieving pain during 

labors first, by its threshold-raising action, secondly, by the disso

ciation of pain perception from the usual reaction to pain, and lastly, 

by the induction of lethargy and sleep which result in a state of 

contentment and relaxation^*?*®. In addition, morphine has been obser

ved to exert a beneficial effect upon uterine activity when adminis

tered during the first stage of labor b y  reducing the frequency of the 

contractions and thus, indirectly, to rest the uterus. It also 

improves the pattern of the contractions since it makes the individual 

contractions resemble more closely those seen in normal labor

3« d-amphetamine (Dexedrine) for its property of potentiating 

malgesia and its respiratory stimulating effect. It has been 

demonstrated that dextro-amphetamine is synergestic with the analgesic 

action of morphine even though the narcotic action is antagonized^-?.

3
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The superiority of amphetamine sulfate in antagonizing the respira

tory depression of morphine was demonstrated by C. A. Handley and 

D. L. Ensberg, who compared the stimulating action of amphetamine 

sulfate, ephedrine, caffeine, metrazol and coramine. The maximum 

stimulating action was reached in fifteen to twenty minutes after 

subcutaneous administration and lasted from one to three hours^.

Local and regional anesthesia were selected for their ease of 

administration, safety to the mother, and the non-depressing effect on 

the infant respiratory center.

Clinical Material and Method

To date, data from one thousand cases from Creighton Memorial 

Saint Joseph's Hospital and Booth Memorial Hospital have been 

analyzed. This analysis is primarily concerned with the influence of 

d-amphetamine on the newborn infant, comparison of the respiratory 

incentive of the newborn and clinical evaluation of the maternal 

analgesia in the morphine cases.

Only those cases observed, interrogated and recorded by a select 

small group were included. It was felt that errors of disinterested 

recorders could be eliminated in this way and over-compensate for any 

error which might be occasioned by using a sweep-second watch far 

timing since a stop-watch was not available for a small number of the 

cases included.

To further reduce factors which might affect the baby's respira

tory incentive, obstetrical variables were considered and the following 

cases excluded: breech presentation, cesarean section, twin pregnancy, 

premature and immature babies (under five pounds), placenta praevia,
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abruptio placentae, and any case in which evidence of toxemia was 

manifested.

The following data was recorded on special sheets and read as 

follows:

d-amphetamine and Morphine Study

1. Patients name

2. Hospital chart number

3. Medication and exact time given

It. Exact time of delivery

5. TJrpe of delivery and anesthetic agent used

6. The (stop-watch) interval between delivery of chin 

and first respiration (henceforth referred to as the 

C-R interval)

7. Any special attention required to resuscitate baby 

(Og, etc), condition of baby (cyanosis, etc)

8. Maternal analgesia when observed

Four types of cases were selected for this study:

1* Those patients given seconal gr.3, morphine sulfate gr.l/6 

plus 2.5 mgm of d-amphetamine.

2* Those patients given morphine sulfate gr.l/6 plus 5 mgm 

of d-amphetamine.

3. Those patients given seconal, demerol and scopolamine in 

varying amounts.

ii. Those patients given seconal, demerol and scopolamine in 

varying amounts and combinations.

Groups 1, 2 and 3 were delivered under perineal infiltration,
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pudendal or saddle block; while Group U utilized nitrous oxide, 

ether and oxygen anesthesia. Of the regional anesthesias, the one 

most employed was pudendal block.

Group 2 was started as the initial combination of analgesic agents, 

but became evident quite early that the mothers were not sedated or 

drowsy enough to lend themselves as good candidates to local infiltra

tion or pudendal block. It was also observed that many of the patients 

in this group were apparently over-stimulated by the 5 ragm dose of 

d-amphetamine. Consequently, Group 1 was started, the maternal 

analgesia and cooperation was clinically more favorable and satisfying.

Group 3 was chosen because of its great popularity in our depart

ment and throughout the country.

Group h was included since a little more than half of all cases 

delivered in the departure nts would fall in this category in which 

inhalation anesthesia was used.

A H  doses of morphine were administered intramuscularly aid 

followed in twenty minutes by the d-amphetamine intramuscularly. How

ever, the demerol and scopolamine was given intravenously, intra

muscularly or by both routes in some cases. All seconal was given by 

mouth.

In Group 1, seconal gr.3 was administered per ora as soon as it 

was definitely established that the patient was having regular uterine 

contractions. Hien, at the first sign of discomfort, the nursing 

staff was instructed to administer the morphine sulfate gr.1/6 intra

muscularly followed in twenty minutes by 2.5 mgm of d-amphetamine to 

be repeated as needed.
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d-amphetamine or dexedrine is the dextrorotatory and more 

active isomer of benzedrine (dl-amphetamine), which is a racemic 

mixture of two optical isomers, the other isomer being levadrine, or 

1-amphetamine. Smith, Kline and French Laboratories generously 

supplied the 10 mgm ampules of dexedrine sulfate used in this study.
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Table 1. The Mean C-R Interval in Seconds fcr the Various Methods 
Used

Method No. Cases Mean C-R Interval

1# Seconal, morphine, d-amphet- 
amine and regional block

19 39.lt

2. Morphine, d-amphetamine and 
regional block

3lt 28.3

3# Seconal, demerol, scopolamine 
and regional block

17 57.0

It. Seconal, demerol, scopolamine 
and nitrous oxide, ether and 
oxygen anesthesia

6b lt3.9
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Table 2. Clinical Ingression of Observed Maternai Analgesia in 
Group 1

POOR FAIR GOOD

Number of 
Cases

1 5 13



CHAPTER II

RESULTS, STATISTICAL ANALYSIS AND COMMENTS

A  comparison of the overall mean C—R  interval for each group 

is presented in Table 1. Since perineal infiltration pudendal and 

saddle block do not add to the depression of the newborn respiratory- 

incentive, it is felt that the C-R intervals represent a measure of 

the effect on the newborn respiratory center of the maternal medica

tion in Groups 1, 2 and 3* No attempt was made to correct for the 

additive depression of the inhalation anesthetic in Group it since the 

author set out to compare this type of heterogenous analgesia to that 

which he propose^ as a more ideal one.

It is noted that babies born of mothers in Groups 1 and 2 

breathed sooner than those in Groups 3 and U. Also, that babies in 

Group 2 breathe faster than those in Group 1. However, clinically, 

the maternal analgesia was far superior in Group 1 than that in Group 

2. There was a high incidence of excitable cases in Group 2 and for 

this reason, this method of analgesia was abandoned.

Table 2 presents the clinical impression of maternal analgesic 

effect in all cases of Group 1« A case is described as Poor if the 

patient complained bitterly of pain or was uncooperative due to over

excitement. A Fair case is one in which the patient complained of 

some discomfort, was not over-excited and was entirely cooperative.

A Good case is one in which the mother was completely relieved of pain 

and anxiety and was cooperative. In Group 1, there were 9h»7% of Fair 

to Good cases and $.3% of Poor or Unsatisfactory cases.

10
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Ihble 3. Comparison of the Influence of Maternal Medication and 
the Interval between Maternal Medication and Birth of 

the Respiratory Incentive of the Newborn

Medication R x  Range 
(Min)

Average 
Rx Interval N

Newborn 
Average C-R 

(Sec)

Seconal, morphine, 1  - 30 25 1 67

d-amphetamine and 31 - 60 liO 1 25

regional block 61 - 90 68 li 35

91 - 120 10lt 3 67

121 - i5o I lo 1 16
151 - 180 165 5 20
181 - 210 0 0 0
211 - 2U0 223 1 10li

2lO - 270 266 1 30
271 - 300 276 2 33

!
I T

Morphine, d-amphetamine 1 - 30 21 3 19

and regional block 31 -- 60 li9 8 3h

61 -- 90 77 11 30

91 - 120 105 li 30

121 - 150 130 li 22

151 -- 180 170 2 liO

181 - 210
8211 - 2I4.O 2I4.O 1

210. - 270

2?1 - 300
300 - 330

336331 - 360 1 9

i ï ï

Seconal, demerol, 
scopolamine and 
regional block

1

31
61

91
121

151
181

- 30
- 60
- 90
- 120 
- 150 
- 180 
- 210

13
39
7k
9h

127
170
198

1

7
2
1
2
1

3

1 7

25
56

10
55

lliO

U5
31



12

Table 3. Comparison of the Influence of Maternal Medication and 
the Interval between Maternal Medication and Birth of 
the Respiratory Incentive of the Newborn (continued)

Medication Rx Range 
(Min)

Average 
Rx Interval N

Newborn 
Average G-R 
(Sec)

Seconal, demerol, 1 - 3 0 26 3 65

scopolamine and 31 - 60 1*8 17 1*7

N20, Ether and 02 61 - 90 72 17 33
91 - 120 105 11* 1*0

121 - 150 131 8 31*
151 - 180 156 2 35
181 - 210 
211 - 2l*0

210 1 80

21*1 - 270 
271 - 300 
301 - 330

21*2 1 180

331 - 360 339 1

61*

89
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Fig. 1 Graphic Comparison of the Influence of Maternal Medication and the 
Interval between Maternal Medication and Birth on the Respiratory 
Incentive of the Newborn.

u>



11*

In Tkble 3 is presented all data to be compared. Hie first 

column lists the arbitrary thirty-minute divisions of the Rx interval 

(time lapse between the administration of the analgesic drug and the 

time of birth). The second column labeled "Average Rx" gives the 

average Rx intervals obtained from the cases occurring within the 

thirty-minute periods. Column "N" gives the number of cases comprising 

each segment of the sample. The column titled "Newborn Average C-R" 

gives the average time lapse between delivery of the chin and the first 

respiration for each Rx group.

For convenience of comparison, these have been plotted in Figure 1. 

The graph was curved for sake of easier comparison.

Peak respiratory depression occurred in Group 1, 2 and 3 between one 

and two hours after maternal medication. Before one hour and after two 

hours, the fetal respiratory depression is minimum and approximately 

the same. The curve of Group U, however, is quite bizarre. The respira

tory depression within the first one hour of birth after maternal medica

tion probably can be explained since many of this group received part 

of their medication intravenously, and therefore, the drugs would be 

found in the fetal circulation in higher concentration in a shorter 

period of time than when administered intramuscularly. The precipitous 

rise in fetal respiratory depression in babies born after 150 minutes 

from maternal medication might be explained by a greater amount of 

inhalation anesthetic agent being required for delivery, since the 

premedication would be pretty well dissipated by this time.

The morphine and d-araphetamine curves are lower and show less



T a b l e  4. C o m p a r i s o n  of the I n f l u e n c e  of M e d i c a t i o n  u s e d  w i t h  the P e r c e n t a g e  of B a b i e s  
B r e a t h i n g  I n  S u c c e s s i v e  T w e n t y  S e c o n d  P e r i o d s  -

M e d i c a t i o n
N u m b e r  of 

C a s e s

In  S e c o n d s  -
P e r c e n t a g e  of B a b i e s  B r e a t h i n g  W i t h i n  - -

20 40 60 80 100 1 4 0 1 6 0 1 8 0

1. Sec o n a l ,  m o r p h i n e ,  
d - a m p h e t a m i n e  and 
r e g i o n a l  b l o c k

19 36.8 68.4 7 8 . 9 8 9 . 4 94.7 1 0 0

2. M o r p h i n e ,  ¿ -amphet
am i n e  and r e g i o n a l  
b l o c k

34 52,6 7 0 . 6 88.2 9 7 . 0 100

3. S econal, demerol, 
s c o p o l a m i n e  and 
r e g i o n a l  b l o c k

17 17.7 47.0 7 0 . 6 82 . 3 88 . 2 88.2 88 . 2 94.1 1 0 0

4, Seconal, demerol, 
s c o p o l a m i n e  and 
n i t r o u s  oxide, e ther 
and o x y g e n  a n e s t h e s i a

64 31.2 56.2 7 6 . 5 85.9 92.2 95 . 3 95.3 9 5 . 5 1 0 0
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peaking than do the other curves, thus, approaching a lower straighter 

base line.

In Table lj, these data are compared in another way. First, the 

babies breathing in twenty seconds or less in each group were counted 

and recorded as a percentage. Second, the babies breathing in forty 

seconds or less were counted and recorded as a percentage. This was 

continued until all babies were accounted for.

It is interesting to note that all babies in Groups 1 and 2 

breathed in less than two minutes.

Groups 3 and It pretty much paralleled one another. Since, however, 

Group 3 had no additive depressing factor, i.e., inhalation anesthesia, 

the prolonged C-R interval (as compared to Groups 1 and 2) must be 

explained on larger doses of medication. Those cases in Group 3 were 

delivered almost entirely by one man who uses exceedingly larger 

doses of analgesic medication than that used in Group It. Group it was 

delivered b y  many men? a few obstetricians and many general practi

tioners, the mode and rapidity of delivery varying for each of the mei. 

Likewise, the use of external stimulation to initiate fetal respirations 

varied.

Statistical Analysis

Realizing that the samplings were limited, it was hoped that the 

validity of the above results could be confirmed by subjecting the 

data to statistical study.

The classical "t" ratio was used to study the mean results listed

in Table 1
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Table 5. Results of Statistical Analysis

Groups Compared »t« t .o5 Significant

1 and 2 2.365 2.007 Tes

1 and 3 2.562 2.032 Yes

1 and 4 1.204 1.990 No

2 and 3 4.758 2.009 No

2 and 4 5.054 1.985 No

3 and 4 2.160 1.990 No
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t x-̂  - Xg
(»1 ng) na - 2)

(”l /  »2> (Sx2)

mean C-R interval of a Group (1)

mean C-R interval of another Group (2) 

number of cases in a Group (1) 

number of cases in another Group (2) 

sum of the squares of the C-R intervals in 

both Groups (1 and 2)

If "t” is larger than the 1/20 (*.05) level, the difference 

between the two means is greater than can be assigned to mere random 

sampling errors. If "t" is smaller than the 1/20 (*.05) level, the 

difference between the two means is small enough to be attributed to 

random sampling errors. In other words, we accept the null hypothesis 

of no real difference. In Table 5 were enumerated the results of the 

statistical analysis.

Group 2 babies breathed in a significantly shorter period of time 

than did Group 1 babies.

Group 1 babies breathed in a significantly shorter period of time 

than did Group 3 babies. However, Group 1  babies breathed in an 

insignificantly shorter period of time than did Group It babies, and 

therefore, ft is difference could be due to the error of random 

sampling.

%  =

nl * 

ng -

Sx2 =

Comments

Several possible sources of errors exist in the data reported
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First, the author recognizes that the inverval between the delivery 

of "the chin and the first respiration is not necessarily the best 

measure of an infant’s respiratory status, but it is one that can 

practicably be recorded. There were several babies whose G-R interval 

was small, and yet they needed oxygen therapy, artificial respiration 

or endotracheal intubation with resuscitation for cyanosis or 

secondary respiratory depression.

Only too late to be included in this study, did "the author 

realize that it would have been nice to have a non-medicated group to 

use as a baseline for comparison for each group. Such a study could 

easily be obtained by using figures obtained from cases managed 

completely under caudal analgesia and anesthesia. To ray knowledge, no 

such study has been undertaken or reported.

Lastly, it is difficult to compare the depressing effects of 

heterogeneously administered drugs and their relative clinical 

analgesic effect, which is a subjective observation. And further, the 

speed of delivery, the rapidity and amount of external stimulation 

have an incalculable effect on the designated "C-R” interval.



CHAPTER III

SUMMARY AND CONCLUSIONS

1. A  new combination of agents, namely: seconal gr.3, morphine 

sulfate gr. 1/6 and d-amphetamine sulfate (dexedrine) 2.5 mgm is 

proposed as a more ideal analgesic for relief of pain in labor.

2e The interval between the delivery of the chin and the first 

respiration of the newborn has been used as a criterion for studying 

the influence of the analgesic drugs«

3o Cases were studied in which the mothers had been given

(a) seconal gr.3, morphine gr»l/6 followed by 2.5 mgm of d-amphetamine;

(b) morphine sulfate gr.l/6 followed by 5 mgm of d-amphetamine;

(c) seconal gr.3, varying amounts of demerol and scopolamine;

(d) seconal, demerol and scopolamine in varying amounts and delivered 

under inhalation anesthesia. Groups (a), (b) and (c) delivered under 

conduction anesthesia. All cases with complicated or abnormal labor 

and delivery were excluded from t he study.

It. Infants bcrn of mothers given seconal, morphine and amphetamine 

breathed significantly faster than did those born of mothers receiving 

seconal, demerol and scopolamine or infants bora of mothers receiving 

seconal, demerol and scopolamine plus inhalation anesthesia, but not 

significantly so in the latter.

5. All infants b o m  of mothers given morphine and d-amphetamine 

and delivered under conduction anesthesia breathed in less than 120 

seconds.

20
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6, Hie addition of d-amphetaraine minimizes the hazard to the 

newborn and provides a way of using time-honored morphine for 

relief of pain in labor with conduction anesthesia for delivery.
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