Transeranial Color Doppler Sonography in
Infantile Hydrocephalus

Thesis
Submitted for Partial Fulfillment of
M.D. Degree
In

Radiodiagnogic

By

Hanan Abd El-Aziz Amr
(M.B., B. Ch. - M.Sc in Radiodiagnosis)

Supervised By

Prof. Dr. Salwa ‘Caha »Thmed Esmail
Professor of Radiodiagnosis
Faculty of Medicine
Ain Shams University

#Issist. Prof. Dr. Alia Abdallah El-Fiky
Assistant Professor of Radiodiagnosis
Faculty of Medicine
Ain Shams Universily

Dr. Eman Soliman Metwalr
Lecturer of Radiodiagnosis P
Facrdty of Medicine

A Shams Universily

Faculty of Medicine

Ain Shams University
1998

Central Library - Ain Shams University



S

Central Library - Ain Shams University



:

Central Library - Ain Shams University



03 1 oo 1T alll ouury

@ﬁl’d\{m&‘.’-}ﬁ Lg

Central Library - Ain Shams University



Central Library - Ain Shams University



Acknowledgment

Uimpressed with the encourdgement of jorof, DF.
Salwah Taha rlhmed Esmall, [rofessor of KRadio-
dicgrosis, Jacully of Medicne, #lin Shams dniversity Y
wish to thank her all siicerely for her time, interest and
commiitment. 1 am also grateful to her for her insightful
supervision and valuable conmiments which helped me most
lo choose, niliale and complete this work in its present
form.

Special thanks are also due to Dr. Alia Abdallah
el-Fiky ~lssistant Professor of Radiodiagnosis, Faculty of
Medicine, Alint Shams University, who gave generously of
her time and provided detailed criticisms to which Y tried to
respond and which helped me most to darify mariy haziy
areds.

owould ke to lhank Dr. Eman Soliman
Metwali, [ ccturer in Radiodiagnosis, Faculty of Medicine,
A Shams University, she devoted a lol of her precious
time for supervision, valuable guidance and continuous
encouragement in completivig this work.

S wish to express my thank to all Staff members
of Radiodiagnosis Department, faculty of Medicine.
Al Shicims Uniiversity, my PProfessors and my colledgues
[or their valuable assistarice, cooperation and advice durivg
[hie sty

Jinally nio words can express the warmth of my
feelings to my [amily for thely understanding and patierce.

Central Library - Ain Shams University



Central Library - Ain Shams University



C ontents

Introduction and Amm of the Work ...

Anatomical Constderation ...

FOITOSS ANALOIMY oot

* Sonographic anatomy ...

Pathology of hydrocephalus ..........c.oooooinn
Review of Literature

* Basic principles of Doppler study ................

* Technical considerations.............................

* Manifestations of duplex Doppler sonography

in infantile hydrocephalus...........................

Material and Methods ..................

Results oo

Hlustrative Cases .....oooivviioeeiniaiiei e

DISCUSSION ..ot

Summary and Conclusion ...

R I IC S e e

Arabic Summary ..o

Central Library - Ain Shams University

13
29

36
52

60



Central Library - Ain Shams University



L.ist of Tables

[/;;i))/( Deteails ]Xfﬁe
[ Classification of hydrocephalus 30
2 Ultrasound modalities 43

Correlation of CT, B-mode and Doppler 85
findings ol Group I (Control group).

4 Correlation of CT, B-mode and Doppler 80
findings of Group Il (Progressive
hydrocephalus).

5 Comparison of Doppler data between Group | 87
I {control group) and Group Il (Progressive
hydrocephalus).

O Doppler data versus intracranial pressure 88
(ICP) in Group II (progressive
hydrocephalus).

7 Comnparison of Doppler data pre and post 89
operative in Group Il (progressive
hydrocephalus).

8 Follow-up cases after surgery for 90
myelomeningocele.

9 Correlation of CT, B-mode and Doppler 91
findings in 10 patients of Group 1l presented
with symptoms suggestive shunt
mallunctioning.

10 Corrclation of CT, B-mode and Doppler 92

findings in 3 cases of Group I developed

subdural collection following surgery.

Central Library - Ain Shams University




I Correlation of CT, B-mode Doppler findings| 93
) in Group {l (arrested hydrocephalus).
P2 Compartson of Doppler data between Group 1094

i control group) and Group [ {arrested

groupl.

Central Library - Ain Shams University



List of Figures

figure
No.

Details

The ventricles of the brain illustrating their
relative position

Ventricular system. A. from the rostral (and
ventral) brain surface. B. from the lateral
brain surface.

4

Diagram of a coronal section through the
lateral and third ventricles. The pia matter
or the tela choroidae 1s shown in red and the
ependyma in blue

Sagittal view of the brain and spinal cord to
illustrate the circulation of the cerebrospinal
fluid. The direction of the CSF flow is
indicated by arrows

10

Diagram of the arteries at the base of the
brain, showing the constitution of the arterial
circle.

O

A. Coronal views of the neonatal head are
made through the anterior fontanelle. ¢. The
transducer is angled from the anterior skull
to the posterior skull to record various parts
of the neonatal brain anatomy. Axial plane of
view. A, reid's baseline, R.B. Sagittal views
ol the neonatal head

Coronal scan slightly behind the level of the
foramen of Monro.

14

Scan through the heads of the caudate nuclei
and the frontal horns.

16

9

Coronal scan through the region of the
quadrigeminal cistern.

17

Central Library - Ain Shams University




L0 Scan through the region of the wigone of the | 18
lateral ventricle.
I Midsagittal scan. A Diagrammatic 20
representation of this evel,
12 Parasagittal scan through the body of the 22
lateral ventricle.
I3 Parasagittal scan through the sylvian fissure. | 23
[+ A. Graphic representation of a wave as a 38
periodic fTuctuation i the amplitude of a
gquantily. such as pressure, as a tunction of
time, | (t) B.To store of manipulate these
data, each point along the wave can be
assigned a numerte value, which 1s then
recorded and operated on individually, as s
done using digital computers
5 Schematic diagram of the Doppler cffect in 39
vascular ultrasonography.
16 Doppler indices 41
7 The principle of continuous wave Doppler 444
sonography
PN Samphing the Doppler signal at discrete times | 49
in pulsed Doppler.
| & ACA (I'rom the anterior fontanel) 33
20 MCA (FFrom the anletor fontancel) 54
M Available temporal ultrasonic windows and A
‘ probe placement. -
22 MCA {I'ranstemporai approach) 56
23 Ventricular index. 6
24 Aqueductal stenosts. 0
25 Unilateral obstruction of the foramen of 03
Monro.
20 Fxtraventricular obstructive hydrocephalus. 63

Central Library - Ain Shams University




Clhiaary 11

malformation.

64

28 Chiari 11 malformation. 64
29 Chiari IT malformation with agueductal 65

stenosls.
30 Dandy-Walker syndrome. 66
31 Serial Doppler studies of intracranial vessels | 69

(internal carotid artery) in & premature

neonate with intraventricular and

intracerebral hemorrhage.
32 Ventricular and intraparenchymal pressure 77

monitoring systems.
33 Case No. (1) 96
34 Case No. (2) 98
35 Case No. (3) 101
30 Case No. (3) 102
37 Case No. (4) 105
38 Case No. (4) 107
39 Case No. (4) 109
4{) Case No. (5) 110
41 Case No. (5) 111
42 Case No. (5) 112
43 Case No. (6) [14
44 Case No. (6) 114
45 Case No. (0) L6
46 Case No. (7) I8
47 Case No. (7) 120
48 Case No. (8) 122
49 Case No. (8) 123
50 Case No. {9) 127
51 Case No. (9) 128
52 Case No. (1) 131
53 Case No. (10) 133

Central Library - Ain Shams University




54 Case No. (1) 135
55 Case No. (1 137
56 Case No. (1D 134
57 Case No. (13) 141
AL Case No. (13) 143
59 Case No. (14) 146
O0) Case No. (I4) 146
O] Case No. (1d) 147
62 Case No. (15) 149
63 Case No. (15) 149
64 Case No. (15) 150
65 Casc No. (16} i52
00 Case No. (10) 154
07 Case No. (I7) 157
63 Case No. (17) 158
69 Cuse No. (18) 159
70 Case No. (18) 160
71 Cuase No. (19) 162
72 Case Noo (193 o RE
73 Case No. (20) ) {05
7 Case No. (209 RSN

Central Library - Ain Shams University




