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Head molding refers to changes in cranial bone relationships that occur in 

response to external compression force. In the normal term labor with ver

tex presentation, the suboccipito-bregmatic diameter shortens and the 

mentovertical diameter lengthens. This is accomplished partially through 

the unbending or straightening of the parietal bones rather than the fre

quently taught mechanism of overlapping sutures. The occipital and frontal 

bones may also contribute by an inward movement of their apex, using their 

basal portions as a hinge. A locking mechanism may occur in protracted 

labors as the free edges of the cranial bones are forced into one another, 

preventing further molding and providing more protection for the fetal 

brain. The preterm skull has weaker material properties and wider sutures. 

Thus, more molding at lower pressures is possible and the protective effect 

of "locking" may not be operational. A case of extreme antenatal preterm 

fetal head molding discovered at ultrasound is presented as an introduction 

to review the literature regarding molding. (] Perinatol 1991; XI: 105-111) 

Mo/ding describes the change in fetal head shape that occurs as a 
result of external compression forces on the cranial vault. lt primar
ily refers to bony adjustments rather than soft tissue swelling. The 
change in shape is possible because of the pliability of the bones and 
the loose connection they have with one another at the sutures. The 
individual response of the normal fetal cranial bones to force is 
variable, and depends on a number of factors, including head posi
tion, labor character, and gestational age. In general, however, the 
typical molded newborn head is elongated and cylindrical, refl.ecting 
misalignment among the bones of the cranial vault (parietal, frontal, 
and occipital bones). Although molding has been demonstrated to 
occur before labor begins, clinically significant molding is an un
usual antepartum finding. W e report a case of extreme fetal head 
elongation discovered on ultrasound examination at 30 weeks' ges
tation. 

Case Report 

A 29-year-old gravida 5, para O 140, white woman was referred at 29 
weeks' gestation for evaluation of an abnormal head shape discovered 
on ultrasound examination. Her past medical history included four 
spontaneous first trimester abortions and a 26-week stillbirth deliv
ered vaginally after spontaneous rupture of membranes and 6 hours 
of labor. No workup had been performed to evaluate the reproduc
tive wastage. The patient smoked one pack of cigarettes a day, but 
denied any other habits inconsistent with good perinatal health. 

On initial evaluation at 12 weeks, she weighed 79 lb (3 5. 8 kg), 
was 5 fr tall, and had a blood pressure of 60/40 mm Hg. Her 
hemoglobin was 10.8 g/dL with a mean corpuscular volume of 89.2, 
and a 1-hour glucose screen at 27 weeks was 158 mg/dL. A fol-

105 



Association ATIDE 
Centre de Documentation ARIANE

FETAL HEAD MOLDING 

Figure 1 - Ultrasound and schematic illustration of the molded head at 29 weeks' gestation. 

low-up 3-hour glucose tolerance test resulted in a diag
nosis of gestational diabetes, and she was placed on a 
2000-calorie American Diabetes Association diet. A test 
for materna! serum a-fetoprotein levels was not clone, 
but other laboratory test findings, including TORCH 
titers, were unremarkable. A 15-week ultrasound exam
ination to confirm dates was normal. She had an episode 
of vaginal spotting at 20 weeks, and by 23 weeks was on 
bed rest for intermittent uterine contractions. Although 
she was never admitted for preterm labor, the irritable 
contraction pattern persisted throughout gestation. 

By 27 ½ weeks, the patient had gained a total of 5 lb 
and had had a total of eight prenatal visits to the public 
health department. Another ultrasound examination was 
performed at this time, and the patient was subsequently 
referred for consultation. She was initially seen by our 
service at 29 weeks, and an ultrasound examination re
vealed measurements consistent with a 1240-g fetus, 
occiput posterior, with marked fetal cranial elongation 
(Figure 1) and normal appearing intracranial anatomy 
(Figure 2). In addition, there was adequate amnionic 
fluid, a posterior grade 1 placenta, and no evidence of 
uterine anomaly or leiomyomata. A detailed scan of other 
fetal organ systems was negative for anomalies. A pelvic 
examination revealed the cervix to be closed, mid-posi
tion, 50% effaced, with the presenting part at 1 + sta
tion. Clinical pelvimetry indicated an overall small bony 
pelvis, which was confirmed with postpartum pelvime-

1 try. 
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A working diagnosis of an intrauterine-growth-re
tarded fetus with brachycephaly and apparent cranial 
molding was made. The cause was felt to be related to 
the fetal cephalic fixation with persistent uterine con
tractions. Preterm labor precautions were instituted, and 
a magnetic resonance image was ordered. Before it could 

Figure 2 - Ultrasound at the level of the thalamus with nor
mal appearing intracranial structures. 
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Figure 3 - Photo at 48 hours of age, 

be obtained, the patient gave birth to a 1332-g female 
infant at 31 ½ weeks, occiput posterior, over a midline 
episiotomy with Apgar score of 5/7 at 1 and 5 minutes. 
The neonate did well, and did not require transport to a 
tertiary facility. Results of a workup of the infant were 
negative, other than noting a markedly elongated head 
(Figure 3). The infant gained weight appropriately, was 
discharged on day of life 39, and at 4 months of age had 
a normal head shape (Figure 4). At 4 months corrected 
age (approximately 6 months chronologie age), she 
passed all items on the Bayley Scales of Infant Develop
ment (PDI = 96, MDI = 99), which would indicate her 
developmental fonction was well within the average 
range when corrected for prematurity. 

Figure 4 - Photo at 4 months of age. 
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Figure 5 - The standard planes of reference: S-Br-sub
occipito-bregmatic; MV-mentovertical; OF-occipitofrontal; 
OOr-occipito-orbital; MaV-maxillary-vertical; OM-maxil
lary-occipital; BP-biparietal. 

Discussion 

A discussion of fetal or neonatal head shape requires a 
common set of dimensions for reference. These are ob
tained by measuring the distance between standard cra
nial landmarks. Regardless of the method used to study 
molding, most investigators have used the planes illus
trated in Figure 5 to describe the overall head shape 
change and speculate on the bony plate and sutures re
sponsible. The suboccipito-bregmatic (S-Br), mentover
tical (M-V), and biparietal diameter (BPD) are the planes 
most frequently used to describe head molding. 

An important feature of head molding was recog
nized by Murray2 in 1888 when he observed that the 
normal intracranial contents are incompressible, and that 
limiting the space in one plane results in a compensatory 
expansion in another plane. This concept implied that 
the fetal cranium was obliged to change dimensions (and 
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thus shape) in proportion to the compression character
istics. ln 1891, Ballantyne wrote that the bones at the 
base of the cranium did not contribute to molding, sug
gesting that these bones are relatively well ossified and 
fixed, and that most of the cranial accommodation is 
offered by the parietal, frontal, and occipital bones. 3 

Further efforts to define the exact mechanism of molding 
led to the observation by Holland4 in 1922 that the skull 
is a pliable shell composed of loosely jointed plates at
tached to a rigid base. He speculated that the frontal and 
parietal bones actually bend under pressure, and that the 
degree of bending is related to the backward and forward 
movement of the occipital plate at the occipital hinge. 
The hinge concept describes a type of unbalanced inward 
movement of the bon y plate. The basal portion of the 
plate has tight attachments and remains fixed whereas 
the upper portion bends inward, resulting in a greater 
displacement of the upper portion of the bone. The 
lambdoidal suture allows this free "back and forth" 
movement. The "hinge" is the line along the base of the 
bone that allows bending. 

In 1942, Moloy3 examined this hinge action of the 
occipital and frontal plates in stillborn infants. He no
ticed that as pressure was applied to the biparietal di
ameter, the median sagittal suture closed and the trans
verse diameters were reduced in size. The parietal bone 
stopped, however, just short of overlapping at the sag
ittal suture because of a locking mechanism that occurred 
at the coronal and lambdoidal connections. Under pres
sure, the hinge effect of the frontal and occipital bone 
resulted in the free edges of the occipital and parietal 
bones (and frontal and parietal bones) to be forced into 
one another at an angle, rather than overlap one another. 
This "locking" mechanism would be much like trying to 
insert a slightly bent playing card into the center of a 
tightly held deck (Figure 6). With continued squeeze, 
the parietal bones would actually be unbent out of their 
concave shape, and therefore elongate. Moloy felt that 
during labor, between contractions, the occipital plate 
may underride the parietal bones and, in front, the fron
tal bones may also slide under the parietal bones. With 
a contraction, however, the constriction forces that corn
press the biparietal diameter bring about this mechanism 
of locking at the coronal and lambdoidal suture lines and 
thus prevent overlapping. He also studied by radiograph 
the changes in a newborn's head while it was being 
squeezed with a compression binder. He observed that, 
contrary to Ballantyne and Hollands' opinion, the rigid 
base of the skull did change if the forces on the head were 
sufficient. These basal changes consisted of separation of 
the temporal bone sutures and elevations of the occipital 
region with bending at the sphenopetrous angle. He 
concluded that molding resulted from compression loads 
that produced locking, which allowed unbending and 
vertical displacement in the vault because of compensa
tory changes in the base of the skull. No investigation, 
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Figure 6 - "Locking" mechanism illustrated. A and C show 
the normal unmolded cranial relationships. 8 and D illustrate 
the "Iock" (insert) that occurs as the occipital bone is dis
placed inward and connects with the parietal bone, which is 
unbending under pressure. 

before or since, agrees with his assertion that basal mold
ing plays a major part in the overall molding process. 

ln 1946, Baxter5 studied term stillbirths and sup
ported Moloy's observation that, with compression, the 
occipital and frontal bones bend inward so that they 
reduce the anteroposterior diameter and encroach on the 
cranial cavity. As a result of the displacement of the 
cranial contents, there is an upward movement of the 
vertical portions of the parietal bone (Figure 7), so that 
the sagittal edges of the parietal bones may actually di
verge from each other. This concept, along with his 
impression that there is great resistance to any sliding 
motion of the bony plate, led him to suggest that true 
overlap of cranial bones occurred only slightly. 

In 1980, McPherson and Kriewall6 used the tech
nique of engineering structural analysis to investigate the 
biomechanics of fetal head molding. Their computer 
model assumed the head presentation at the beginning of 
labor was occiput transverse and synclitic. Their data 
suggested that molding could occur through deforma
tion (unbending) of the parietal bones alone. In fact, 
their investigation demonstrated that inward displace
ment of the frontal and occipital bones (hinge action) was 
not even necessary for molding to occur, and, moreover, 
that there is a restraining effect of the soft tissue joining 
the cranial bones to the head that may limit the amount 
of bony overlap. They also concluded that since the pre
term parietal bone had weaker material properties, it was 
capable of undergoing two to four times the deformation 
of term parietal bone for the same load distribution. 

Turning from the fetal head to the forces on the fetal 
head, several studies 7 

'
8 established that compression 

forces on the greatest circumference of the fetal head in 
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Figure 7 - The unmolded head is illustrated on the bottom, 
the molded head is on top. Molding results in a progressively 
greater inward movement of the frontal and occipital plates 
from the base ta the apex (hinge effect) closing the sutures at 
1 and 2. Notice the obvious decrease in suboccipito-breg
matic diameter and increase in mentoventrical diameter. 

labor were three to four times greater than the amnionic 
pressure or the pressure on the leading presenting part 
(Figure 8). Accordingly, the fetal head becomes length-
ened because of the lower pressures above (amnionic pres
sures) and below (cervix and upper vagina) the maximum 
circumference. Since these changes can occur during 
early labor, Lingren7 concluded that, as a rule, molding 
of the fetal head during the first stage of labor is caused 
by the uterus and not by the pelvis. This was in agree--
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Figure 8 - The mean pressure at the largest circumference 
of the head is up ta 3 ta 4 times higher than the correspond
ing amnionic pressure in normal labor. The pressure also 
declines toward the lower pole of the fetal head. 

ment with Stumpf who, in 1907, originally proposed 
that molding was a result of interaction of the fetal head 
with materna! soft tissue rather than with the bony pel-
vis. 9 

Further studies even indicated that some degree of 
antenatal molding occurs merely with positioning of the 
fetal head within the uterus. 10 lt was also shown that the 
hydrostatic forces created by the continuing repetitive 
Braxton--Hicks contractions may shorten the mentover-
tical diameter and be a factor involved in the change of 
head shape in those infants born before labor. Finally, 
Kriewall and co--workers9 and later Sorbe and Dahl-
gren, 10 measured multiple dimensions of the newborn's 
head as it returned to normal shape over the first several 
days of life. Their data indicated that molding consisted 
of a decrease in the suboccipto--bregmatic diameter (the 
most common presenting plane in labor) and an increase 
(probably compensatory) in the biparietal diameter and 
the mentovertical diameter. They did not attempt to 
describe the qualitative mechanics of molding. 

These studies are not only widely spaced intime, but 
also use several vastly different methods. To date, no 
study bas clearly explained the full potential of fetal 
cranial bone rearrangement, thus no consensus/exists as 
to the exact mechanism of molding. 

The single idea accepted by all of these reports, how-
ever, is that the fetal cranium is a structure that is ca
pable of deforming under load distributions typical of 
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Figure 9 - Overlap of sutures in a dead fetus. 

those found in normal labor. The direction and strength 
of the compression forces, along with the gestational age 
and head position, appear to be the most important fac
tors determining the ultimate pattern of boue alteration 
(and thus, head shape). Because there is an almost infi
nite number of combinations of head position, force 
character, and gestational age, any generalization of the 
mechanics of head molding is difficult. The different 
methods described-hinge effect, locking, basal mold
ing, parietal boue unbending and elongating, and bony 
plate elevation-are possibly all operational either alone 
or, in many cases, in combination. 

The generally held impression that overlap of the 
parietal bony plates occurs at the sagittal suture is prob
ably incorrect outside of Spalding's sign, which results 
from liguefaction of the fetal brain 2 to 3 days after 
intrauterine death 11 (Figure 9). The plate attachments to 
the underlying tissue and the narrow fibrous connection 
between the free edges of the plate would seem to pre
vent any significant overlap without first tearing loose 
those attachments. The thickness of the boue edges is 
also a limiting factor since, where the breadth of the 
bridging tissue is less than the thickness of the bon es, 
overlap is impossible. Thus, the clinical impression of 
overlapping may actually be unbalanced elevation or de
pression of the edge of the plates at the bony interface. 

Using the most common obstetric scenario, namely, 
a term pregnancy with suboccipito-bregmatic position in 
active labor, the following features appear to agree with 
most of the studies' conclusions. The suboccipito-breg
matic diameter shortens as the mentovertical diameter 
lengthens. Whether this occurs by unbending of the 
parietal boue alone or by a sliding of the bony plate is 
uncertain. Inward displacement of the frontal and occip
ital boues would seem to be necessary to shorten the 
suboccipito-bregmatic diameter. This movement may 
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lock the boues in place, creating a more rigid shell in
capable of continued molding that protects the brain 
during protracted labors. Also, in preterm skulls, the 
boue is less rigid and the sutures are wider, allowing for 
less locking and more molding. 

In our particular case, the fetus had significant head 
deformation, documented weeks before the onset of la
bor. This is consistent with the calculations cif McPher
son and Kriewall that the preterm parietal boues are 
capable of more deformation at presumably lower forces 
than at term. The repetitious Braxton-Hicks contrac
tions generated enough force to mold this fixed occipi
toposterior fetal head, but not enough to dilate the cer
vix. Excessive head molding with subseguent cerebral 
trauma has been implicated in neonatal morbidity. 12

-
15 

In addition to possible cerebral mechanical damage, se
vere head molding may result in compression of the 
superior sagittal sinus, which could reduce cerebral 
blood flow. 16 Follow-up of this infant over the first 6 
months of life, however, failed to demonstrate any phys
ical or mental delay. Finally, subtle antenatal fetal head 
molding may have implications for sonographic gesta
tional age assessment, fetal growth evaluation, and cal
culations of dimensions to determine microcephaly. If a 
sagittal plane can be obtained on ultrasound examination 
and a reproducible bony landmark defined, a molding 
index might be generated that could possibly be used as 
a correction factor. 
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