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Sonographic Imaging of the 
Glycogen Stage of the Fetal 
Choroid Plexus 

At 8-22 weeks gestation, the lateral ventricular choroid plexus swells with glycogen 
deposits, which are thought to be an important source of anaerobic energy for a 
relatively hypovascular st age of brain development. Sonographic images during this 
phase demonstrate enlarged and echogenic ventricles, accounting for up to 80%-90% 
of the cerebral axial dimension in the earliest gestations studied. This increased 
echogenicity may be due to these glycogen stores. Because a rapid but sonographically 
definable decrease in the relative size of these structures occurs, routine imaging for 
the presence and character of the choroid plexus might prove to be a useful parameter 
in fetal examination . 

Advances in sonog raph ic gray scale technology have made it possible to 
doc ument brain anatomy with increas ing ly greater detail. Whil e current reports 
have focused attention on the norm al and abnormal appearance of intracranial 
structures of the term and premature in fant [1 - 3 ], thi s paper offers add itional 
informati on concern ing the earl y development of the telencephalic c horoid plexus 
and a possible explanation for their somewhat unique sonographic appearance 
during the first trimester of embryogenes is. 

On the basis of anatomic dissections of varyin g stages of st ill born and aborted 
human infants , three distinct stages of lateral ventr icular c horoid pl exus have 
been recognized [4 , 5]. Du ring the initial stage, the cells of the c horoid funct ion 
as a blood-produc ing organ. Accord ing to the Kappers [4] study of 3 1 human 
embryos, thi s dramatica ll y changes at about 7 - 8 weeks of age when the choroid 
cell s begin to swe ll with intrace ll ul ar deposits of g lycogen. By week 12 of growth, 
the ventric les are sa id to be virtuall y filled with the glycogen-distended ce lls of 
the choroid . These minute anatomic dissections have suggested a pers istence of 
the g lycogen stage of the c horo id to about week 22 of gestational growth . At thi s 
time or soon after , the c horoid of the lateral ventric les agai n c hanges its 
appearance as the remain ing glycogen stores further decrease and the organ 
histologi call y evo lves into the cerebrospinal f luid -produc ing ce ll s found in the 
later months of pregnancy . During thi s period of f inal maturation, the c horoid 
recedes into the more posteri or parts of the lateral ventric les. 

Subjects and Methods 

To characteri ze the sonog raphic nature and appearance of th e second, or glycogen, 
stage of the lateral ventri cu lar choroid p lexus, we undertook a prospecti ve study of pa tients 
with earl y gestations up to a b iparietal diameter of 6 .0 cm . A total of 44 fetuses was 
inc luded. Each was evaluated in terms of the echogenic ity occu rring within the ventri cular 
outlines and the size of the echogenic struc tures relative to the measured distances of the 
fa lx to inner table of the skull. These fac tors were correlated with the measured biparietal 
diameter and thereby an estimated feta l age [6]. Commerc ially available Pick er EDC and 
Toshiba real time units were used and images were recorded through th e most prom inent 
ax ial sections of th e echogenic regions when seen . 
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A B 
Fig. 1.- A, Axia l view through early gestation (1 2.6- 13.8 weeks). Bilateral 

echogenic c horo id plexus (C) virtua ll y fi ll s late ral ventri c les while on ly rela­
ti vely thin rim 01 c erebrum ( arrow) surrounds th ese struc tures. B , Another 
gestati on (1 5- 16 weeks). Echogenic choroid plexus fills telecenphalic ven-
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Fig . 2 .-Rati o of c horo id plexus measured in ax ial plane and falx to inner 
table of skull is plotted aga inst measured bipari etal d iameter of 39 earl y 
gesta tions. 

Results 

The biparietal diameters of the fetuses were 2-6 cm , 
indicating an estimated fetal age of 12-25.5 weeks. All 
subjec ts with biparietal diameters of 2.0-4.8 cm had bilat­
eral echogenic areas imaged (fig . 1), conform ing to the 
lateral ventricular contours. Four of f ive patients with a 
biparieta l dimension of 4 .8 cm or greater fai led to demon­
strate these structures (diameters were 4.8 , 5.0, 5.5, and 
6.0 cm), while one fetus with a 5.7 c m diameter had bilateral 
echogeni c areas quite easil y demonstrated. It was not pos­
sib le to evaluate fetal intracrani al anatomy below a biparietal 
diameter of 2 c m. 

The echogenic regions were measured in the greatest 
axia l plane. The ratio of the measurement and the surround-

c 
tr ic les. both accounting for smaller relat ive vo lume of cerebrum . C, 16.6-
19.8 weeks gestati on. Ec hogenic c horoid plexus (C) recedes into more 
posterio r parts of lateral ventric les, the fluid-f ill ed lumen and boundaries of 
wh ic h are now sonographica ll y visible ( arrow). 

Fig . 3. -Even after shrinkage due to fixation . c horo id plexus (arrow) f ill s 
ven tri cular lumen in partly d isrupted coronal sec tion of 16 week stillborn . 

ing cerebral hemisphere demonstrated a dramatic change 
with feta l growth. These regions accounted for nearl y 90% 
of the falx to inner skull measurement in the earli est fetu ses 
studied (12 weeks) but rapidly decreased in relati ve size so 
that by 17 weeks they occupied on ly 60% - 70%, and at 20 
weeks about 50%- 60%, of the ce rebral hemisphere (fig . 2) . 
In add ition, with growth there occurred a rel ative posterior 
regression of the echogenic struc tures so that the ventric­
ul ar wal l could be distinctly seen when imag ing was optimal 
(see fig. 1). 

One stillborn infant inc luded in thi s study came to autopsy 
15 hr after an in utero sonograph ic stud y demonstrated the 
cerebral echogenic reg ions . Pathologic examination of the 
ventric les showed them filled with the c horoid plexus in an 
anatomica ll y normal 16 week fetus (fig. 3) . 
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Discussion 

Denkhaus and Winsberg [7] , and more recentl y Johnson 
et al. [8] , have reported on the absolute and relati ve sizes of 
the ventri cular system throughout fetal growth . Our stud y 
attempts to prov ide some additional inform ati on concerning 
the lateral ventricular echogenic appearance [8] often noted 
during earl y fe tal life . 

A unique stage of choroid plexus development at 8 -22 
weeks of gestation has been described by anatomists 
[4 , 5]. During thi s peri od , the te lencephalic choroid plexuses 
swell with intracellul ar glycogen deposits, distending the 
lateral ventric les . We observed bilaterall y echogenic mate­
ri al w ithin the lateral ventric les in all skull s 2.0- 4 .8 cm in 
bi parietal diameter , but in only one of fi ve pati ents w ith 
diameters greater than 4 .8 cm. Therefore, it seems reason­
able to propose that the increased echogenic ity of the 
ventric les during the earl y weeks of embryogenesis is re­
lated to the choroid plexus [8], and spec ifica ll y the glycogen 
stage of its development. 

Since the energy stores of g lycogen are thought to be 
essential to norm al embryogenes is during a peri od when 
the brain is relati vely hypovascul ar , and thus perhaps more 
dependent on energy release from g lycogen without oxy­
gen, the ca reful and detail ed imag ing of thi s struc ture might 
prove to be a most useful parameter in fetal examinati on. 
Further stud ies are needed in order to ascertain the sign ifi-

cance of fai ling to imag e the echogenic choroid s, or perh aps 
fin d ing its size be low or above that wh ich can be predic ted 
fo r a g iven gestati onal age. 

REFEREN CES 

1. Johnson JL, Mack L , Rumack CM , Fros t M , Rashbaum C. B­
mode echoenceph alography in the normal and high risk infant. 

AJR 1979 ;133:375-38 1 
2. London OA, Carro ll BA, En zmann DR . Sonog raphy o f ventri c­

ular size and germinal matrix hemorrh age in premature infants. 
AJR 1980; 135' 559- 564 

3. Haber K , Wachter RO , Chr istenson PC, Vaucher R, Sahn OJ , 
Smith JR . Ultrasonic evaluation of intrac ran ial path o logy in 
infants: a new techn ique. Radiology 1980; 134 : 1 73 -1 78 

4 . Kappers JA. Struc ture and functional changes in the telence­
phalic c horoid p lexus during human ontogenesis. In: CIBA 
founda tion symposium-cerebrospinal fluid, 1 9 58 : 3-31 

5. Tenn yson VM , Pappas GO. The fin e struc ture of the choroid 
p lexus: adu lt and deve lopm ental stages. Prog Brain Res 
1968;2 9 : 63- 85 

6 . Kurtz AB , Wapner RJ , Ku rtz RJ , et al. Analys is of bi pa rietal 
d iameter as an accurate ind ica tor of gestational age. JCU 
1980;8: 3 1 9 - 326 

7 . Oenkhaus H, Win sberg F. Ultrasonic measurement of the fetal 
ventr icular system. Radiology 1979; 13 1 : 78 1 - 787 

8. Johnson JL, Dunne MG , Mack LA, Rashbaum CL. Evaluation 
o f feta l intrac rania l anato my by stati c and rea l time ultrasound. 
JCU 1980;8: 3 11-3 18 


