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Radiologic Investigation of Craniopagus Twins (Partial 
Type) 
Philip Stanley,' Frank M. Anderson, 2 Hervey D. Segall' 

Conjoined twins are uncommon, occurring in about 
1 : 50,000 li ve births [1]. The most common form is thora
copagus with the junction in the region of the sternum, and 
the rarest is craniopagus where the two skulls are joined . 
The latter occurs once in about 2.5 million births [2]. 

In most cases of craniopagus twins, surgical separation 
is attempted. Radiologic methods may be used in evaluating 
the site of contact between the two heads and the relation 
of one brain to the other. Vascular anatomy and continuity 
at the junction may also be assessed. The information 
derived from these examinations is helpful in planning the 
detai ls of surgical separation if operation is thought feasible . 
We describe the radiologic investigation of one pair of partial 
type craniopagus twins with survival of one twin after sur
gery. 

Case Report 

Craniopagus twins which had been delivered by cesarean section 
were transferred to Childrens Hospital of Los Angeles on the second 
day of life. Twins (but not the conjunction) had been diagnosed 
prenatally with the mother, a 3 1-year-old gravida 3, para 3 , being 
large for dates. Together the twin girls weighed 5, 108 g at birth . 
The junction was between the occipital region of twin A and the 
parietooccipital reg ion of twin B. Twin B had extensive facial de
formities with bi lateral harelip and c left palate , a b ifid nose, and 
widely separated eyes with a right microphthalmia and a coloboma 
involving the iris. A soft-tissue mass superior to the right eye was 
present , which was later found to be a pinched-off encephalocele 
(fig. 1). No other abnormalities were seen in twin B. Twin A had 
dextroposition of the heart but no other extracranial abnormality . 

Each twin had her own individual motor and autonomic functions, 

and hematologic and biochemical values were the same for both 
children. Tilt ing the chi ldren caused pallor in the uppermost twin 
and congestion in the other. After discussion with the parents , 
radiologic investigat ions were undertaken to determine the feasibil
ity of surgical separat ion. 

Skull Radiography 

A single vertical radiograph on the second day of life with the 
children supine demonstrated some flattening of the vault at th e 
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junction between the occipita l region of twin A and the parietal 
region of twin B (fig . 2). It could not be assessed whether there was 
complete bony separation of th e two cranial vaults at the level of 
the junction because no second projection was taken . 

Nodular and curvilinear calcification was noted in the midline of 
the cran ium of twin B. Absence of the hard palate was seen in twin 
B along with cervical vertebral anomalies. 

Cranial Computed Tomography (CT) 

Routine tomographic films were obtained on an EMI Mark I 
machine with the chi ld ren facing upward. Pre- and postenhance
ment scans were obtained , with both twins being injected . 

The initi al sections revealed a bony defect between the two 
cran ial vau lts as well as a central lucent structure in the anterior 
midline of twin B (fig . 3A). (At postmortem, this was found to be a 

tubular collect ion of fat lying immediately above the corpus cal
losum.) A more superior sect ion revealed two areas of calcification 
in the midline intimately related to the corpus callosum in twin B. No 
ventricu lar system was identified in twin B; the bodies of the lateral 
ventricles were seen in twin A and appeared normal. Posten hance
ment studies demonstrated the superior sagittal sinuses, which did 
not appear to commu nicate (fig . 3B). The lateral sinuses were not 

visualized. 

Cerebral Angiography 

The twins were unstable during all the investigations, particularly 
arteriography. There was a tendency to develop hypotension, hy

pothermia, and apnea. 
On the second day of life, an arch aortogram and left carot id 

arteriogram were obtained on twin A via an umbilical artery cut
down . On day 24, a right carotid arteriogram was obtained on twin 
B via a percutaneous femoral artery approach, and, on day 29, 
bi lateral carotid and left vertebral arteriograms were undertaken on 
twin A. On day 35, a superior sagittal sinog ram was attempted on 
twin A. 

Bilateral carotid arteriography on twin A demonstrated no arterial 
crossover. Left carotid injection showed indentation of the left 
occipita l pole seen in the arterial capillary and venous phases. 
There was inward displacement of the superior sagittal sinus and 
the left lateral sinus by the herniating brain from twin B (fig . 4). 
Th ere was no filling of the venous system of the other twin . The left 
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Fig. 1.- Fronta l view shows site of con junction and angulat ion o f twin 
heads. Fac ial deformities of twin B and right eye abnormalities are well seen. 

Fig. 2. - Vertical projection demonstrates con junction of two crania l vaul ts. 
Calc ificat ion aligned with fa lx cerebri in twin B; hard palate and upper cervica l 
spine anomalies are present . 

vertebral injec tion showed similar inward displacement of brain and 
venous sinuses. 

Right carotid arteriog raphy in twin B demonstrated ingress of the 
parietooccipital region across the skull defect into the cranial cav ity 
of twin A (fig. 5A). The venous phase showed veins draining 
centrally to a normal venous system with no drainage into tw in A 
(fig. 5B). Th e superior sagittal sinus was well seen and did not 

communicate with the other tw in . 
To obtain further information regarding th e venous anatomy, a 

superior sagittal sinog ram was attempted on twin A via an anterior 
fontanelle puncture, but satisfactory flow was not obtained. 

Surgery 

Operation to separate the twin s was carried out when they were 
6 weeks of age. A scalp fl ap was re fl ec ted and bone was removed 
from the skull of tw in B, inc luding the dense line of skull fusion. 
This exposed th e 3 x 7 cm defect between skulls where the 
occipital lobe of tw in B protruded into the other cran ial space 
indenting the dura and great sinuses. These dural layers were 

A 

Fig. 3. -A, Preenhancement CT scan demonstrates att itude of sku ll s to 
each other and bony defect. Mid line lucency with in brain of twin B immediately 
superior to the corpus callosum. B, Enhancement scans at th is and other 
levels showed no apparent junc tion of two superior sag ittal sinuses. Calcifi
cat ion aligned with falx is in twin B. 

Fig. 4.-Venous phase o f left carotid artery inject ion in twin A. Inward 
displacemen t of superior sag ittal sinus (arrows ) and left transverse sinus. 

densely adheren t to one another in this reg ion. Five or six irregular 
short ve ins were found to bridge between the lateral sinus of twin 
B and dura overlying th e torcu lar of twin A. However, the major 
venous sinuses showed no direc t communicat ion . Additional bone 
was taken off along the attachment, disconnecting the skull s; thi s 
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A B 

provided improved access to these veins which were then divided. 
Fused dura was left intact in twin A and partially resected from the 
occipital pole of twin B. The separation was then complete. The 
scalp flap was closed over twin A's skull defect and the other child 's 
wound was protected with a heavy sterile dressing preparatory to 
later grafting . 

Postoperative course in the first twin was excellent; she showed 
no neurologic defects and progressed well. Twin B had only a slight 
left hemiparesis and no other new problems until the fourth day 
when sepsis developed, and she did not respond to appropriate 
antibiotics. This patient died on postoperative day 8. Twin A is now 
6 years old . She has remained well, is above average in intelligence, 
and her physical development is normal. New bone growth has filled 
in about half of the skull defect and this area feels Quite secure, but 
cranioplasty may be advisable in the future. 

Discussion 

O'Connell [2] broad ly classified craniopagus twins into 
partial and total. In the partial form, the area of contact 
between the two skulls is small and there may be a bony 
septum separating the two brains. If not separated by bone, 
there is usually dura between the two brains and each brain 
has its own leptomeninges. Rarely there may be a defect 
within the dura. There is usually no cross c irculation in this 
variety of c raniopagus twins . In the total form, there is 
extensive contact between the two skulls. There is either 
arac hnoid only separating the two brains or there may be 
actual brain continuity in a common cranium [2]. 

With c raniopagus, the embryologic defect appears to be 
reasonably c lear. The conjunction occurs as a result of 
incomplete fission of a single developing embryo and not as 
a result of fusion of two separate embryos . This detect 
occurs at about the end of the second week of development 
[3] before the ectomeninx, which gives rise to the dura and 
skull, has developed. With total craniopagus, there is no 
dura separating the two brains. The absence of the dura 
mater means that the superior sagittal sinus cannot develop 
[2]. Venous drainage is often into a communal c ircumfer
ential vein lying in a thin shelf of dura at the junction of the 
two twins. This single vein has in the past proved essential 
for the survival of both twins and thus limited surgical 

Fig. 5.-Right carotid injection of 
twin S. A, Late arterial phase with cort i
cal arteries indicate ingress of brain tis
sue into c ran ial cavity of tw in A. S, Ve
nous phase. Central drainage w ith no 
crossover into tw in A. Edge of herniated 
brain (arrows) . 

success [2 , 4]. In our case, the dura was partly fused in the 
area of skul l attachment, and there were some small anas
tomotic veins extending between the lateral sinuses close 
to the confluence, but without a communal venous sinus. In 
addition, herniation of the occipitoparietal lobe of twin B 
through the skull defect caused some indentation and com
pression of the brain of twin A. These features are unusual 
for partial craniopagus, a defect described by O 'Connell as 
essentially an extracranial abnormality [2]. 

The object of therapy with craniopagus twins is surgical 
separation. Before this can be contemplated , demonstration 
of certain aspects of cranial and intracranial anatomy is 
essential. CT and plain skull radiographs are mandatory to 
demonstrate bony and soft-tissue attachments between the 
skulls and cerebral hemispheres and angiography is very 
important to show all details of the complex vascular anat
omy. Good contrast studies of the venous c ircu lation of both 
twins must be obtained [5]. While the venous phase of an 
arterial injection may be sufficient , to obtain better definition 
it may be necessary to either directly puncture the anterior 
fontanelle or perform a retrograde injection by catheteriza
t ion of an internal jugular vein [6]. In our case, there did not 
appear to be major venous sinus sharing on angiography 
and this was confirmed at surgery. 
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