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I 

INTOODUCTIC'N 

The problem of ~ostmsture pregnancy hes been 

present since the time of Hippocrates and Aristotle. 

A review of the literature reveals many contradic

tor, statements and statistics. This thesis will 

present many of these different opinions. After a 

review of the history, etiology, diagnosis and re

view of the literature, a statistical analysis of 

the University of Nebraska hospital obstetrical re

cords will be accomplished. We then plan to reach 

a conclusion which we hope may, in at least some 

respects, help us gain new insight into the problem 

of postmaturity. 

Common usage of the term postmeturity usually 

connotes a pregnancy which has advanced more than 

294 days beyond the first day of the last normal 

menstrual period. Eastman thinks three weeks or 

more (301 days) beyond the calculated date or deliv

ery to be more logical since 294 days is too brief a 

period end would include at least 12% or all preg

nancies. (13)(14) 

Nesbitt states that the "criterion for post

maturity varied among different authors from 285 

days to 304 days after the first day or the last 
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menstrual period. (18) Many other criteria besides 

length of days from the last menstrual period have been 

employed and these will be discussed later under diag

nosis. Deichman and Gold suggest dropping the term 

"poatmaturity" and using instead the term "postdate 

labor" since they believe the term postmaturity, by 

1ts connotation, leads to undue interference by induc

tion of labor. 

Rathburn believes the problem of postmatur1ty 

important since the obstetrician is faced with, "1. 
A fretful patient who demands that she be delivered. 

2. The fear of an ever increasing size of baby. 3. 

The fear, which is prevalent, that the baby may die 

in utero." 

Postmaturitj is important also from a medico

legal standpoint. The obstetrician maybe consulted 

by lawyers on oases · lnvolving the legitimacy of an 

offspring. Although many countries have specific laws 

regarding the duration of pregnancy, the United States 

and England have no law with respect to duration of 

pregnancy and individual cases are decided upon their 

own merits. (12) Nesbitt. lists four such cases, of 

which two are listed here. All were attempts by the 

husband to prove adultery on the part of the wite, 
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solely on the basis of a prolonged pregnancy. 

1. "Lockwood vs. Lockwood (Supreme court, Special 

' term, Queen's County, 62 N.Y.s., 910, May 2, 1946} 

Medical witnesses testified that in the light of pre

sent day knowledge it could not be stated, that a preg

nancy of 355 days was impossible. The court accord

in~ly rendered judgement in favor of the defendant and 

dismissed the complaint." 

2. "Preston-Jones vs. Preston-Jones (House of 

Lords, England, December, 1949). The husband petition

ed divorce on the grounds of adultery, since the date 

of last intercourse with the defendant would extend 

the total length of gestation to 360 days. The divorce 

commissioner dismissed the husband's petition, and the 

Court of Appeals directed two rehearings before judge

ment was rendered in favor of the husband, ~ranting a 

divorce." (19) 

HISTORY 

The history of postmaturity is a lonp: one·. The 

Roman Emperor Hadrian (A.D. 76-138) after consultation 

with his physician and wise men decreed that in case 

of a chaste woman with irreproachable conduct, a child 

born eleven months after her husband's death waa legiti

mate. (8) Nesbitt tells us that "according to Ploss 
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and Bertels, the ancient Hindus believed pregnancy last

ed nine months but could be prolonged up to twelve months. 

LaCoste tells us that most of the Hippocratic writing 

accepted 280 days as the limit of gestation. Aristotle, 

on the other hand, wrote that some people believed preg

nancy could last eleven months." (18) 

In 1634 the supreme court of Friedland recognized 

a birth as legitLmate which occurred 333 days after the 

husband died. (8) 

Nesbitt found in his comprehensive review of the 

prolongation of pregnancy, no less than 416 references 

intL~ately related to the subject and several wore in

directly in some manner. (19) 

INCIDENCE AND DURATION 

The reported incidence of postmaturity varies widely 

even when the same criteria are used. Many authors have 

their own criterion and these cause the reported inci

dence to var,y even more. 

Of those using 294 days, Deichman reports one of 

the lowest estimates st 2.6%. Rathburn reported 7.5i, 
Nesbitt 11% (19), Eastman 12~ (14), and Clayton the 

highest at 23~. (7) 

At 301 days or more the incidence ranged from 

2.45~ to 4.7~. Table I shows the various author's deliv-
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eries and reported incidence of postmaturity t'i,r 294 

and 301 days. 

lu'Fffoii number 294 days 301 
of days ,,, 

.tun ,a1 del1••r~!• or lllON 
12.6 

cbmah (11) 4,673 123 2.6 
Besb1 tt (19') r ,il.5 812 - 11.0 
Rathburn (22) 3, 79 250 7.6 
Lin<l§ren (16) 13,i22 1,291 10.6 

577 4.7 
Clayton (6) 1,524 3rs 23.0 
Co~e (10) l!,550 3.1 

(296 days) 
" It 40 2.45 

TAB I 

Several authors use the criterion of nine pounds 

or heavier as a postmature inf'ant but Daich:I'lan report,ed 

that his incidence of infants nine pounds or heav~er 

was 8~1~, which is no higher than the regular expect

ancy for nine pound infants in his group or normal 
:, 

term deliveries. Nesbitt found the incidence in primi-

paras, non-white mothers, and patients over forty 7eer~ 

to be signifieantly greater. (19) Other authors have 

also reported the incidence higher in primiparas. (8)(26) 

Almost all reported prolonged pregnancies are ac

tually based on circumstantial evidence but many repcrts 

seem reliable on the basis of the last normal menstrual 

period and the patient being examined in the first tri

mester. Some of thelongest of these are as follows: 



Simpson in 1853 reported four instances of prolonged 

pregnancy of 336, 332, 324 and 319 days respectively. 

Taussig in 1901 reported a case of 336 days. Lopez 

in 1926 reported a 352 day pregnancy. (18) s.M. Wells 

reported a 334 day pregnancy. (12) Cope reported a 338 

day pregnancy. (10) The literature is filled with 

more extended pregnancies but with less reliable evid-

ence. 

ETIOU>GY AND PHYSIOLOGY 

The etiology of postmaturity is obscure. A tew 

hypotheses have been offered but not proven. Much 

investigation needs yet to be done, to throw :more light 

upon the underlying causes of postmaturity. 

Stewart in 1952 gave good reason that postmaturity 

may not even exist. He collected oral basal tempera

tures over a five year period on 135 women. Date of 

ovulation was determined by basal temperature. He found 

the average duration of pregnancy from ovulation to a 

normal live birth to be 266-270 days. The maximum dura

tion of pregnancy was 285 days from ovulation, but the 

longest duration as calculated by the last menstrual 

period was 349 days. He concluded that prolonged preg

nancy was due to delayed ovulation. 

Nesbitt states many clinicians have noted prolonged 

gestation with anencephalio infants. (18) 
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According to Nesbitt, Fruhensholz and Richon state 

there is a definite basis tor prolonged pregnancy. 

They feel that endocrine defects are responsible, and 

if labors are difficult it is because of insufficient 

hormonal stimulation to uterine contractions. (18) 

Casagrande also believes in the hormonal imbalance 

theory. 

Nesbitt states also that familial tendencies in

volving either the mother or father or both have been 

mentioned as factors, as have diet and lack of exercise, 

and that it is commonly stated that multiparas and 

elderly primigravidas are more likely to have postma

ture fetuses. (18) Other authors report no difference 

in incidence with parity. (9)(17)(20) Some state prim1-

paras are more likely to have postmature infants. (8)(26) 

The statistical findings in a review of the lit

erature vaey widely but most authors agree that there 

is an increase in fetal distress with prolonged preg

nancy. Much research has been done in an attempt to 

-.ttnd the reason for this. One of the best studies was 

~b,- •Walker (1954,). (25) He showed that as pregnancy 

•~•ances and becomes more prolonged there is a falling 

oxygen supply and that this is a causative factor in 

many fetal deaths and fetal distress. He came to the 
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conclusion that there is a telling oxygen supply to 

the human fetus up to the 40th week which is gradual 

and after 40 weeks rapid. Most fetuses at 40 weeks 

are well oxygenated and have approximately 100~ reserve. 

The number of fetuses in the next few weeks with a poor 

oxygen supply increase· and by the 43rd week all fetuses 

have a low supply and no reserve. A well oxygenated 

baby can stand the effects of any labor but the infant 

with a poor supply and little or no reserve will exper

ience a deficiency of oxygen during labor and signal 

this by passage of meconium. When meconium 1s passed 

the oxygen saturation in the umbilical vein is at or 

below 30~ and the fetus cannot survive indefinitely. 

These studies were done on frozen cords rather than fresh 

blood. Other studies using spectrophotometric tech

niques have not confirmed these findings. (21) 

Barcroft did experiments on sheep umbilical cords 

and found that the pe~centage of oxygen saturation 

dropped considerably but the actual amount was vecy 

inconstant. 

Clifford suapeots placental dysfunction as a cause 

ot fetal malnutrition and anoxis. Nesbitt t'eela there 

is suggestive evidence also of placental d7sfunot1on. (19) 
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Nesbitt states that the placenta ceases to grow 

before term and uterine blood flow is reduced and that 

Reynolds in 1939 attributed this to increased pressure 

from growth of the fetus on the placenta and to uterine 

tension. The increased flow is not sufficient to off

set the loss of volume and the circulation of the pla

centa becomes impaired. However, the fetus can adapt 

by a tremendous 1npr~~se in hemoglobin. (18) 

Other reports show that postmaturity results in 

excessive s1Jed infants. (15)(17)(20)(22) Scott, how

ever, points out tnat the fetus grows quite regularly 
' 

to around the 26pth dtY then continues to increase less 

rapidly for twenty more days. After the 280th day there 

is practically no more growth of the fetus. 

DIAGNOSIS 

There are al:i .'11ant methods of diagnosis of post

maturity as there ere authors wi-iting on the subject. 

Nesbitt (18) lists 11 commonly used criteria. Various 

authors may require from one of these up to the entire 

eleven, in order' to make the diagnosis of postmaturity. 

They are as follows: 

l. Calculation of the estimated date of confine

by Neegele•s rule. 

2. Estimate from a single coitus. 
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3. The rate of growth or the uterus, a pause in 

growth being noted with prolonged pregnancy. 

4. The date or quickening. 

5. The ·size of the fetus. 

6. The feel of the fetal skull by combined abdom-

inal and vaginal examination. 

7. Rigidity of the fetus. 

8. 011gohydram1nos. 

9. Condition of the cervix. 

10. Radiology (by the presence or absence of cer

tain ossification centers). 

11. A test dose of oxy-tocin. 

Barnes and Zuspan made use ot vaginal cytology to 

determine the estimated date of confinement and they 

claim 73~ accuracy. They do not recommend its routine 

use because of margin of error and difficulty of inter

pretation. 

The use of the last normal menstrual period as 

a determination of estimated date of confinement is 

open to error because the patient's memory for her 

last menstrual period may be poor. Her menstrual cycle 

may be 5-6 or more weeks instead of the usual four. 

There may be variation in the ovulation time. Variations 

in the luteal phase and the possibility ot delayed im-
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plantation always exists • . (26) 

Adams was impressed by the practicality and accu

racy of epip~yseal ossification in determination of the 

gestational age of the fetus. Pre and post delivery 

films should be taken at a sufficiently close interval 

of time and compared. He feels the interpretation of 

the intra-uterine x-rays of the distal epiphysis of 

the femur to be 89~ accurate. {19) 

Greenhill feels sterile vaginal examination is 

the best method. If the cervix is closed the patient 

is not at term. If it is effaced and partly dilated 

the patient is near or beyond te:rm. In such an instance 

if the menstrual history is accurate and the baby weighs 

more than nine pounds and the parents are small or or 
~ ';. 

average weight and height he considers the pregnancy 

to have gone beyond term.(15) 

An editorial in Lancet {1959) states the only 

physical sign of postmaturity 1s obtained by palpation 

when the anmiat4,c fluid is absorbed and the fetus seems 

to fill the uterus. 

According to Walker postmaturity or fetal distress 

is sign9l•d by a steadily rising maternal weight curve 

with a halt and then a fall of some pounds at or before 

term by the pregnant wo~en. He recognizes, however, 
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that this may be veey difficult to recognize since it 

may easily be masked by fluid retention. (25) 

Clifford recognizes a definite postmaturity s,n

drome. He believes prolongation of pregnancy with 

associated diminished placental efficiency results 

in the fetus living from its own tissue end this causes 

intrauterine loss or body weight. He divides the in

fants into three groups according to the severity of 

loss of vern1x, dry parched skin, thinness, anoxia and 

liberation or meconium. 

Of ell the above methods, the calculation of esti

mated date of confinement by Naegele's rule is the most 

commonly used. This is accomplished by comiting back 

three months from the first day of the last menstrual 

period and adding seven days. 

PERINATAL MORTALITY 

All papers reviewed reported that there was some 

increase in fetal distress. This ranged from a small 

to a high percentage. The papers differed in their 

opinions as to the role of race, age and parity 1n post

maturity end to the effects of postmaturity on fetal 

size, on stillbirths and on therapy. 

In Celkin's opinion postmaturity is to be feared 

only when the placenta and the baby are quite small.(3) 
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Clifford found that postmaturity of 300 days or 

more ranked second on~y to prematurity ass cause of 

neonatal death.a in the primipara. After 300 days of 

gestation in the p~imipare one in every ten intents 

in his series died 

Walker reported an increase in perinatal mortality 

due mainly to stillbirth 1n the primigravidas. There 

was en increase in fetal distress more marked in primi

grav1das as against multigrevidas and the older primi

grevide as against younger pr1m1grav1das. (25) 

Nesbitt 1n his series had a significantly higher 

incidence of contracted pelvis, fetal distress, uterine 

inertia, prolonged labor, breech presentation, and post

partum hemorrhage. He had a three fold increase in the 

postmaturity perinatal mortality rate over the control 

group or mature oases. (19) 

Oberlin found that postmaturity was not peculiar 

to the primigravida. He believed that the longer the 

pregnancy the heavier the baby, and that there was no 

increase in fetal distress or mortality in his series 

of prolonged pregnancies. 

There was no difference in age, race or parity; 

no increase in perinatal mortality and no increase in 

duration of labor in the cases of prolonged pregnancies 
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reported by Magrem. He did find, however, a small 

increase in the weight of the baby and a large increase 

in fetal distress. 

Casagrande and Rathburn in their postmature series 

both reported higher fetal mortality rates. 

There was an increase in fetal distress more mark

ed in the prim1grav1da, in Clayton's series of prolong

ed pregnancy. (7) 

Gibson had a series of prolonged pregnancies, in 

which he reported a 25~ intrauterine death rate if the 

membranes ruptured 72 hours before delivery. (21) 

Lindgren reported a higher perinatal mortality, 

because of anoxia and uterine inertia. 

Eastman thinks postmaturity may impose a slightly 

increased risk or fetal death. (14) 

Cope reported no difference in parity but he had 

an increase in prolonged labor and an increase in 

fetal distress and stillbirth in his series of prolong

ed pregnancies. (9) 

THERAPY 

The problems of therapy in postmaturity ere not 

so varied as those of diagnosis and statistical reviews. 

The major controversy is over whether patients should 

be routinely induced, selectively induced or left alone. 



G~eenhi.ll and Daichman end Clayton all believe they 

should be left alone and managed no differently than 

pregnancies of normal duration. {15)(11)(6) The major

ity of American authors believe in selective induction, 

while some in England believe more in its routine in

duction. 

The different authors from their experience with 

prolonged pregnancy advocate the following methods of 

therapy: · · · 

Rathburn, Casagrande and Cope propose selective 

induction of those women with ripe cervices. (22)(5)(10) 

Clayton feels surgical induction is seldom justi

fied, but with any suspicion of fetal distress cesar

ean section should be resorted to if the cervix is not 

dilated. (7) 

Nesbitt believes in allowing pregnancy to continue 

unless intervention is indicated by complications other 

than postmaturity. Should uterine inertia or prolonged 

labor develop and the usual methods of rest and hydra

tion fail, one should employ cesarean section in pref

erence to oxytocin stimulation. (19) 

Eastman wants selective induction tor patients 

w1 th ripe cervices but makes ei'&~trt1on foI" the primi

gravida over ~O, who, he states, should have a cesar

ean seetio~.(14) 
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Scott prefers selective induction and "watchful 

waitingn but proposes cesarean section for uterine 

inertia especially in the elderly primigravide. 

Magram believes in expiditious use of cesarean 

section in some cases. 

Walker divides his therapy as follows: 1. Await 

labor with normal rnultipara end prim1pera under thirty 

years old. 2. In the primipara or multigravida with 

hyperte~ion or preeclempsia or previous threatened 

abortion, induction should be considered. 3. In the 

multipars with a history of a stillbirth or early neo

natal death in previous pregnancies, delivery should be 

before and often long before term. 4. In the primipara 

over thirty years or age do not allow pregnancy to pro

gress beyond 290 days. 5. Patients withs clinical 

disproportion of the pelvis should be induced when the 
. 

cervix is ripe. (26) 

STATISTrCAL REVIEW OF RECORDS 
OF THE tmfflfisITY OF NEBRAst<'A 

tffiSPITAL 

This study comprises a statistical review and 

analysis of deliveries which occurred in the obstet

ric.al department of the University of Nebraska Roap-

1 tal. The period covered extends approximately from 

July of 1959 to July of 1961. The length of gestation 

16 



was determined , entirely by using Naegele's rule. 

Those fetuses delivered 294 days or more from the 

first day of the last menstrual period were considered 

to be postmat~e. 

There were 1,348 pregnant women delivered during 

this period. 128 of the pregnencies were found to have 

lasted 42 or more weeka. This is a 9.5% incidence ot 

postmaturity. 

The maternal _factors of age and parity es occur-

red in our series of prolonged pregnancies are given 

below in tables II and III. There were 27 prim1paras 

and 101 multiparas in this series. White patients 

acootmted for 85 deliveries in the postmature group 

as opposed to 43 non-whites. 'lhese were not compared 

against the same factors as occurred in our term de

liveries. 

Occurrence of postmaturity 
according to age o~ mother 
Age group ' · number o:P 

de11Terie• 0 Si 

32 
41 
28 
16 
10 
01 

128 
TAffi:.E II 

17 
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Occurrence of postmaturity 
accordi!)f to parity of mother 
lumber o 
previous 
pregnanc ies 

0 
1 
2 

i 
6 
7 
B 

;9 -!ID ·· l!l 

number 

27 
17 
19 
22 1, 
11 
09 
05 
02 
,pl 

There were eight abnol'msl presentations in this 

series, four breech, one race and three transverse 

lie. This accounted for 6.7~ as against ,.2~ 1n the 

usual university series. 

Only five of the 128 postmature deliveries were 

induced by pitocin stimulation. There were three cesar

ean sections which is a rate or 2.5~. This is lower 

than the 3.6~ cesarean rate ror this hospital. 

'!'he length of labor was not divided into primi

parous and multiparous labor. The curve for length 

of labor, as shown in table IV below, paralleled our 

normal curve. There were no labors in this series 

which were longer than thirty hours. Th.ere were only 

tour abnormal labors reported, three secondary uterine 
. 

dysfunctions and one abnormal uterine contraction. 
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Forceps in this series were used twenty one times 

or 17.5%. The usual Wliversity rate is 28.9%. 

There were eight cases of postpartum hemorrhage, 

one of which resulted in shock. This was en incidence 

of 6.7~ es compared to a 5.7~ incidence of postpartum 

hemorrhage in the control cases • . 

There were no maternal mortalities and the mor

bidity rate was not remarkable in this series. 

total 
nunbe;: 

or 
women 

/0 

5 

Len~th of labor es occurred 
in 128 cases of oatmaturit 

.al. & 
of h 

or labor 
TABLE IV 

The most striking difference noticed in this series 

of 128 postmature deliveries es opposed to our control~ 

was the newborn weights. The postmature series had 

19 



l.9.2~ or 23 infants classified as excessive sized 

(4_, 000 grams or more). The average weight in the post

mature group was 3,538 grams. The average weight in 

the control group was 3 .,186 grams. Ou:r percentage of 

excessive sized term infants at this hospital is approx

imately 6.~. The postmature group had only one mother 

who was classified as diabetic. Table V shows the 

distribution of new born weights in our series of 128 

oases of postmaturity. 

Distribution of postmature 
newborn weights at university 

hospital 
tl•e!glit 1n 

2sof-fflo 
3001-3500 
3501-4000 
4001-4500 
4501-¥000 

tal 
1'XBLE v 

nua&r ot 
Want-a 

our postmature group had two stillbirths or a 

1.6% incidence. The control group had an incidence 

of 1.1%. One stillborn was dead before labor began. 

The r~.t:na was iqacerated and the umb111csl cord was 

around: tq~ neck. The placenta was apparently normal. 

The other stillborn died during labor and was hydro

cephalic and had other anomalies. 

20 



There was one neonatal death in the series, which 

closely approximated the neonatal death rate of our 

control group. The women was first seen at 43 weeks. 

She had a histo37 of ~uptured membranes for five weeks. 

She was pre-eclamptic and in labor at time of admission. 

SUMMARY 

A review of the literature reveals common usage 

of the term post~aturity to mean a pregnancy extend

ing beyond 42 weeks from the last menstrual period. 

Postmaturity is important because of the medico-legal 

standpoint of de~ermining legitimacy and in the eyes 

of the patient 1iix> tears going beyond her 11 due date". 

The history of postmaturity is a long one which 

dates back to the days of Hippocrates and Aristotle. 

The incidence of postmaturity varies widely depend

ing on definition, but is commonly believed to be 10-

20% of all pregnancies. 

The etiology of postmaturity is obscure. Fetal 

anomalies, hormonal influences, familial tendencies, 

diet and lack of 1 exercise as well as parity, have all 

been incriminated as causing prolonged pregnancy. 

It has been felt by some authors, that postmatur

ity leads to placental insufficiency, which in turn 

leads to an increased incidence of fetal distress. 
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One author reports a definite postmaturity syndrome 

es judged by clinical evaluation of the newborn infant. 

The pathology of postmaturity varies widely ac

cording to the author read. Increased perinatal mor

tality, prolonged labor, uterine inertia, increased 

incidence of larger babies and differ~noes according 

to race, age and parity have been reported. Moat authors 

are agreed, however, that there is an increased inci

dence of fetal distress. 

Therapy for postmaturity is usually one or watch

ful waiting, with seleetive induction of labor when the 

cervix is ripe. Some authors, however, propose routine 

induction of all pregnancies with gestations over 42 
weeks or in elderly primigravidas, or in primigravidas 

per se. 

A review of the university of Nebraska hospital 

records showed an incidence of postmaturity of').~~. 

The review revealed a striking increase in the incidence 

or excessive sized infants. There was no increase of 

perinatal or maternal mortality or prolonged labor. 

Stillbirth and neonatal death paralleled that of the 

control group. There were no maternal deaths and 

maternal morbidity was not remarkable. There we~e, 

however, slight increases in the rate of abnormal pre- -

22 



sentations and postpartum hemorrhage as compared to a 

eont.rol group. The percentage of p1toc1n stimul,tion, 

forceps application and cesarean section were even 

lower than that of the control group. 

CONCLUSION 

Postmaturity as a definite entity does exist. 

The many fallacies in its diagnosis such es error in 

the last normal menstrual period and the possibility of 

delayed ovulation as well as others are also recognized. 

The estimated date of confinement as calculated by 

Naegele's rule must also be supplemented by other his

tory and findings obtainable, suoh as fundal height, 

date of coitus, date of quickening and so on. 

It is recognized that postmaturity may carry with 

it the possibility of a heavier infant and also result 

in an increased incidence of fetal distress. This 

increased incidence, however is not alarming enough 

to require the routine induction of all pregnancies 

past 42 weeks. Management should be that of watchful 

waiting and intervention only it other obstetric comp

lications arise. 
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