
uring prenatal development, the human brain is at first resemb-
les a hollow neural tube and develops three swellings at its front
end about four weeks after conception. During early development

of the central nervous system, the prosencephalon (forebrain), the mes-
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Evaluation of the Size of Embryonic
Rhombencephalon in Normal Pregnancies

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  Rhombencephalon, which is responsible for the development of the cere-
bellum, cerebellar vermis and cisterna magna, comprises the posterior part of the three brain sacs
in the embryo. In this study, we investigated whether the size differences of the rhombencephalon
in the first trimester had any influence on the development of the posterior fossa structures. MMaa  ttee  --
rrii  aall  aanndd  MMeett  hhooddss: In 87 healthy embryos, rhombencephalon was evaluated using high frequency
(7.5 MHz) probe through the transabdominal ultrasonography between 7-10th weeks of pregnancy.
Rhombencephalon was measured in sagittal planes and the mean diameter was calculated. In ad-
dition, the subjects were re-evaluated ultrasonographically in the second trimester in order to de-
tect the development of the cerebellum, cerebellar vermis and cisterna magna, which are formed
from the rhombencephalon between 18-24th weeks of pregnancy. RReessuullttss::  Between the 7th and 10th

gestational weeks, the minimum, maximum and mean rhombencephalon diameters were 1.8 mm,
4.5 mm and 2.9 mm, respectively. CCoonncclluussiioonn::  The size of the rhombencephalon may vary within
the same week or from week to week. In the present study, no adverse effect of these differences
was established in size on posterior fossa structures.

KKeeyy  WWoorrddss::  Rhombencephalon; embryonic structures; ultrasonography

ÖÖZZEETT  AAmmaaçç::  Serebellum, serebellar vermis ve cisterna magnanın gelişiminden sorumlu olan
rombansefalon embriyodaki üç beyin kesesinden en arka bölümünü oluşturur. Bu çalışmada
birinci trimesterde rombansefalon büyüklüğündeki farklılıkların posterior fossa yapılarının
gelişiminde herhangi bir etkisinin olup olmadığını araştırmak amaçlanmıştır. GGee  rreeçç  vvee  
YYöönn  tteemm  lleerr: Seksen yedi sağlıklı embriyoda rombansefalon gebeliğin 7-10. haftaları arasında
transabdominal yaklaşımda yüksek frekanslı prob (7.5 MHz) ile ultrasonografik olarak
değerlendirildi. Rombansefalon sagital planda ölçülerek ortalama çap hesaplandı. Ek olarak bu
olgular gebeliğin 18-24. haftalarında rombansefalondan gelişen serebellum, serebellar vermis ve
cisterna magnanın gelişimini belirlemek amacıyla ultrasonografik olarak yeniden değerlendirildi.
BBuull  gguu  llaarr: Gebeliğin 7. ve 10. haftaları arasında minimum, maksimum ve ortalama rombansefalon
çapları, sırasıyla, 1.8, 4.5 ve 2.9 mm olarak belirlendi. SSoo  nnuuçç: Rombansefalonun büyüklüğü aynı
hafta içinde ve haftadan haftaya değişmektedir. Bu çalışmada büyüklükteki bu farklılıkların
posterior fossa yapıları üzerine olumsuz etkisi saptanmadı.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Rombansefalon; embriyo yapıları; ultrasonografi
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en cep ha lon (mid bra in), and rhom ben cep ha lon
(hind bra in) are the thre e pri mary por ti ons of the
bra in. Rhom ben cep ha lon, which ap pe ars in the
form of a cyst in the pos te ri or of the cra ni um in
early preg nancy, is an im por tant struc tu re, which
the ce re bel lum, ce re bel lar ver mis and cis ter na
mag na are de ri ved from.1,2 The depth and the
width of rhom ben cep ha lon shows a wi de ran ge of
va ri a ti ons.3 The re fo re, it is im por tant to eva lu a te
this struc tu re in the first tri mes ter.4 Alt ho ugh it
is a small struc tu re, the mo re ad van ced de vi ces
and the cons tant in cre a se in the re so lu ti on of im-
a ges enab les to ob ser ve rhom ben cep ha lon in early
preg nancy by tran sab do mi nal ul tra so nog raphy
(US).5 In this study, our aim was to in ves ti ga te
whet her the si ze dif fe ren ces of the rhom ben cep -
ha lon in the first tri mes ter had any inf lu en ce 
on the de ve lop ment of the pos te ri or fos sa struc-
tu res. 

MA TE RI AL AND MET HODS
This re se arch was ap pro ved by the ins ti tu ti o nal hu -
man et hics com mit te e of our hos pi tal.

Preg nant la di es in the ir first tri mes ter (ages be-
t we en 18-38), who had re fer red to our cli nic for
obs tet ric ul tra so nog raphy, we re inc lu ded in the
study. The inc lu si on cri te ri a we re ges ta ti o nal age
bet we en 7 and 10 we eks (na mely, from 7 we eks 0
days to 10 we eks 6 days) and the exis ten ce of car-
di ac ac ti vity. Exc lu si on cri te ri a we re ec to pic preg-
nan ci es, tho se with yolk sac and ges ta ti o nal sac
ab nor ma li ti es, fe tus not lo ca ted in the ap prop ri a te
po si ti on for rhom ben cep ha lon me a su re ment and
tho se in whom the fe tal he art be at co uld not be vi-
su a li zed. The re ma i ning 87 wo men we re as ses sed
using Lo gic9 so nog rap hic equ ip ment with a 7.5
MHz con vex tran sab do mi nal pro be (Ge ne ral Elec-
tric, Mil wa u ke e, WI, USA). The ul tra so nog rap hic
ima ges we re re vi e wed by two ra di o lo gists who we -
re ex pe ri en ced in obs tet ric ul tra so nog raphy. The
pa ti ents’ uri nary blad ders we re dis ten ded, du ring
so nog rap hic exa mi na ti on. The fe tal he art be at was
exa mi ned using Dopp ler US, and sub jects in whom
the vi a bi lity of the emb ryo was con fir med we re in-
c lu ded in eva lu a ti on.

In the exa mi na ti on, the ges ta ti o nal we ek was
de ter mi ned ba sed upon crown-rump langht (CRL)6

me a su re ments in the first tri mes ter. Fe tal bi o metry
pa ra me ters with the ave ra ge bi pa ri e tal di a me ter7,
ab do mi nal cir cum fe ren ce,8 and fe mur length9 me -
a su re ments we re adop ted from Had lock et al. and
hu me rus length10 me a su re ments we re adop ted
from Je anty et al. in the se cond tri mes ter (18th-24th

we eks of preg nancy). Rhom ben cep ha lic ca vity was
eva lu a ted in the emb ryo bet we en 7th-10th we eks of
preg nancy. Rhom ben cep ha lon was me a su red from
in ter nal si des at sa git tal pla ne. The an te ro pos te ri or
length and cra ni o-ca u dal length we re al so me a su -
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FIGURE 1: Sagittal section of the rhombencephalon with a diameter of 2.6 x
2.6 mm and its borders are seen on the close up image in the embryo with a
crown-rump length of 17 mm (consistent with 8 weeks 1 days).

FIGURE 2: Sagittal section of the rhombencephalon with a diameter of 3.4 x
2.1 mm and its borders are seen on the close up image in the embryo with a
crown-rump length of 17.7 mm (consistent with 8 weeks 2 days).



red in this pla ne and the me an di a me ter was ta ken
in to con si de ra ti on (Fi gu res 1 and 2). The rhom ben-
cep ha lon si ze was me a su red di rectly vi a a mag ni fi -
ed scan using an in cor po ra ted elec tro nic ca li per
with 0.1 mm ac cu racy. SPSS soft wa re ver si on 13.0
was used for the sta tis ti cal analy sis.  The dis tri bu -
ti ons of the se va lu es ac cor ding to the we eks of
preg nancy we re plot ted on a graph (Fi gu re 3). Ex-
cept for the preg nan ci es that re sul ted in abor ti on,
the preg nant sub jects un der went scre e ning for
con ge ni tal ab nor ma ti ti es in the se cond tri mes ter
(18th-24th we eks of preg nancy). Du ring the scre e -
ning the de ve lop ment of the ce re bel lum, ce re bel lar
ver mis and cis ter na mag na that ari se from the
rhom ben cep ha lon we re ca re fully exa mi ned. Any
ab nor mal ap pe a ran ce in the se struc tu res was iden-
ti fi ed and no ted.

RE SULTS
The cystic rhom ben cep ha lon was al ways vi sib le
from the be gin ning of the 7th we ek. Ho we ver, the
emb ryos we re not inc lu ded in the study if a su i -
tab le sa git tal pla ne co uld not be ob ta i ned for the
me a su re ment. 

Of 87 emb ryos; 17 we re at the 7th we ek, 29 we -
re at the 8th we ek, 26 we re at the 9th we ek, and 15
we re at the 10th we ek of ges ta ti on.

Con si de ring 7th-10th we eks of preg nancy, me -
an rhom ben cep ha lon di a me ter of 87 emb ryos was

me a su red as 2.9 ± 0.6 mm (1.8 mm-4.5 mm) (Tab -
le 1). At 7th, 8th, 9th and 10th we eks of preg nancy,
the me an di a me ters of rhom ben cep ha lon we re 2.5
± 0.6 mm (1.8-3.5 mm), 3.1 ± 0.5 mm (2.2-4.0 mm),
2.9 ± 0.6 mm (2.0-4.5 mm) and 3.2 ± 0.7 mm (2.1-
4.5 mm), res pec ti vely.

Du ring fol low-up exa mi na ti ons, spon ta ne o us
abor ti on oc cur red in two of the 87 emb ryos. In all
of the 85 preg nan ci es re ac hing the se cond tri mes -
ter, the si zes of the ce re bel lum and cis ter na mag na
we re fo und to be nor mal ac cor ding to the we ek of
ges ta ti on, and the ce re bel lar ver mis was fo und to
be in tact. Furt her mo re, no ma jor cen tral ner vo us
system ab nor ma lity was fo und in the se preg nant
wo men. Only in two pa ti ents, cho ro id ple xus cysts
we re ob ser ved, but all of them di sap pe a red du ring
the fol low-up exa mi na ti ons. Post par tum eva lu a ti -
on, which inc lu ded physi cal exa mi na ti on and ba se-
li ne la bo ra tory tests (blo od co unts, bi oc he mistry
pa nel, and thyro id func ti on tests), was per for med
by pe di at ri ci ans. All chil dren we re con si de red as
he althy and the ir de ve lop ment was con si de red as
nor mal.

DIS CUS SI ON
The sop his ti ca ti on of US de vi ces along with the
con sis tent in cre a se in the re so lu ti on of ima ges en-
ab les the ob ser va ti on of cystic rhom ben cep ha lon
ea sily by using a high fre qu ency pro be thro ugh a
tran sab do mi nal ap pro ach. The per son who uti li zed
US in the first tri mes ter sho uld be awa re of the ge -
ne ral va ri a ti on in the emb ryo nic cra ni um. At 6th-7th

we eks of ges ta ti on, the rhom ben cep ha lic ca vity
may be se en in the emb ryo nic cra ni um as a small
anec ho ic struc tu re.11, 12
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FIGURE 3: The distribution of the mean diameters of the rhombencephalon
among the embryos according to the week of gestation.

Gestational week (n) Cystic rhombencephalone diameter (mm)

Mean (SD) Smallest Largest 

7th week 17 2.5 (0.6) 1.8 3.5

8th week 29 3.1 (0.5) 2.2 4.0

9th week 26 2.9 (0.6) 2.0 4.5

10th week 15 3.2 (0.7) 2.1 4.5

TABLE 1: The distribution of the rhombencephalon sizes
according to the week of gestation



In li te ra tu re, in ves ti ga ti ons on the de ve lop -
ment and me a su re ment of emb ryo nic cra ni al struc-
tu res we re car ri ed out using trans va gi nal,
in tra u te ri ne and thre e-di men si o nal US.13-18 Bla as et
al. eva lu a ted emb ryo nic de ve lop ment bet we en the
7th and 12th we eks of preg nancy using trans va gi nal
US.3 They de mons tra ted that the rhom ben cep ha -
lon co uld be in va ri ably vi su a li zed at the 7th we ek,
and they me a su red the si ze of the rhom ben cep ha -
lic ca vity. The me an di a me ter was 2.46 mm at the
7th we ek and 3.14 mm at the 10th we ek. In ad di ti on,
in post par tum fol low up of 29 preg nan ci es, they
es tab lis hed that all in fants we re de ve lo ped nor -
mally and we re he althy. 

Cyr et al. de tec ted cystic rhom ben cep ha -
lic struc tu re at the si ze of 3-4 mm on the pos te ri or
as pect of the cra ni um in 25 pa ti ents bet we en the
8th and 10th we eks of preg nancy.1 On US exa mi na -
ti on and post par tum fol low-up of the se 25 emb -
ryos, ab nor mal pos te ri or fos sa struc tu res or
ne u ro lo gi cal de fi cits we re not ob ser ved. Ta na ka et
al. exa mi ned emb ryo nic bra in ve sic les in 51 preg-
nant wo men un der go ing the ra pe u tic abor ti on
using a high re so lu ti on mi ni a tu re pro be (20 MHz),
and du ring fol low-ups, rhom ben cep ha lon sho wed
a da ily in cre a se of 0.1 mm in the si ze.12 In our
study, we me a su red the me an di a me ter of the
rhom ben cep ha lon as 2.5 mm at the 7th we ek, and

3.2 mm at the 10th we ek. It was al so de ter mi ned
that the si ze of the rhom ben cep ha lon va ri ed wit hin
the sa me we ek and bet we en dif fe rent we eks. Du r-
ing fol low-up, ex cept for two abor ti ons we ob ser -
ved nor mal de ve lop ment in the ce re bel lum,
ce re bel lar ver mis and cis ter na mag na bet we en the
18-24th we eks of preg nancy in all of the 85 emb -
ryos.

In our study, we did not per form US exa mi na -
ti on with the trans va gi nal ap pro ach and this co uld
be con si de red as a li mi ta ti on. Trans va gi nal ap pro -
ach pro vi des de ta i led exa mi na ti on of the emb ryo -
nic and ex tra emb ryo nic struc tu res. Ho we ver,
op ti mal ima ging of rhom ben cep ha lic ca vity co uld
be ob ta i ned in this study by using a high-fre qu ency
pro be and mag ni fi ed scan, so that the exa mi na ti -
ons co uld be per for med vi a tran sab do mi nal US ap-
pro ach.

CONC LU SI ON
In the de ve lop ment pro cess of emb ryo nic bra in,
the rhom ben cep ha lon can be me a su red using a
high fre qu ency pro be thro ugh a tran sab do mi nal
US ap pro ach. The si ze of the rhom ben cep ha lon
may vary wit hin the sa me we ek or from we ek 
to we ek. This study shows no ad ver se im pact of
the se si ze dif fe ren ces on pos te ri or fos sa struc tu -
res.
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