ASUNET
Laalall clagleall 403 |§

Dot

EOEEREEDEANEAESEAOEEAEDOEEEDOEDNEOEDEDEDOEDAESOEDEEAEDINE=

')..o..,@@,_)@(_.o._x)(.o.)@(.D,W_D.)@(..D,a@(ﬂ_g@(m..w



et ) it i
@ ASUNET

Laalad)l cilaglaall A0

i
4

I .' I “ h;

—— ey

plibg Saally gAY (il
o

i

Lediaaiy Lghfigh a3 (A Balall o audied) Al awidi
s 4l 099 ciael 8 MY o1 e

Okl e laamy 2DEY) ol Jadad

Yot =¥+ o dgud dyghyg digia Y010 G da Ao
To be Kept away from Dust in Dry Cool place of
15-25- ¢ and relative humidity 20-40%

l@/ W ﬁ«-on—w—- Dh—&qch—&-—to l—&—tnh&du:—ﬁacn—%—dopv—ml—v‘o—




EEHED DTN

MOEEGE =

DPW‘O&W‘OPW—(OFW—-D-—W—-D-— Y o ﬂoﬁw-ﬂohw-ﬂo»ﬁﬂc)— /.\ o /‘\ o /’\ Smry—., @
d 1
NG

?ﬁ

@ ASUNET

T T2 0 T 0 T

EEOEEOCEOCOE




I:_f’@" © PW_‘O‘—W—' o —'W-I o —-M—GO -W—-(D ,—W-' o)—W‘—(o PW‘O’W‘OFW‘D »W—(ob- /’\ —O - /’\ O @
c .\

O

=XEXEDGEDEGEEE=

=X ==
Q”
\ g
i Ce
~em——
%'
&

XA XS EXS XS EXKEXIEXEDOE=




s W1 e el

- T
@ ASUNET




Q5
bl

i
- L1

ECHOGRAPHY OF THE INFERIOR VENA CAVA FOR
INTRAVASCULAR FLUID VOLUME ASSESSMENT IN
NORMOTENSIVE AND HYPERTENSIVE
HAEMODIALYZED PATIENTS

. . THESIS
Submitted in. Partial Fulfillment of the Requirements for
the Master Degree in Internal Medicine

By
OMAIMA ABD EL-AZIZ ABD EL AAL
(M.B. B. Ch.) Assiut University

: Supervised By
' PROF. MOHAMAD A. SOBH

Prefessor of Internal Medicine

PROF. MOHAMAD M. ASHMAWY

 Professor of Internal Medicine

Dr. ABD EL-KARIM H. ABD-ALLAH

Assistant Professor of Diagnostic Radiology

_ Facul‘ty of Medicine
Assiut University , C_QQ\/



L_.A-—_,-l ;_)_9_......)

T

( dv






ACKNOWLEDGMENT

I would like to express my deep gratitude and appreciation to Professor
Mohamad A. Sobh, Professor of Internal Medicine, Faculty of Medicine,
Assiut University for suggesting and planning for this work, for his
encouragement and persistent support and for his valuable time he deviated for

me.

I am deeply grateful to Professor Mohamad M. Ashmawy, Professor of
Internal Medicine, Faculty of Medicine, Assiut University, for his great
encouragement, sincere directions, outstanding help and it is a great honour to

work under his supervision,

I would like to express my deepest appreciation and sincerity to Dr. Abd
El-Kareem H. Abd Allah, Assistant Professor of Diagnostic Radiology,
Faculty of Medicine, Assiut University, for learning the technology of
measuring the diameter of IVC by ultrasonography, his authentic guidance and

magnificent assistance during the practical part of this study.

I would like to send my deepest respect and gratitude to Dr. Mohsen
M.H. El-Koosi, Lecturer of Internal medicine, Faculty of Medicine, Assiut

University , for suggesting and planning for this work.

I also express my pratitude dowards Dr. Thanaa A.H. El-Melegy and
Dr. Mohamad H.H. Maghraby, Assistant Professors of Internal Medicine.
Faculty of Medicine, Assiut University, for their unlimited help to fulfill this

work.

Omaima Abd-El-Aziz Abd EI Aal
2002






CONTENTS

Page
INTRODUCTION AND AIM OF WORK .......ooovvrreeenrnnn. 1
REVIEW OF LETERATURE ......oooovveeiieeeceeeeeeeeeeeeeeeeesess 3
Chapter I: Chronic renal failure .....cc.ccoevvvveciriseneerenennnn, 3
Chapterll: Cardiovascular disease in chronic renal disease 9
Chapter III: Hypertension in advanced renal failure .......... 14
Chapter IV: Hypertension in haemodialysis patients ......... 22
Chapter V : Assessment of dry weight in haemodialysis
PALIENLS Lot 27
Chapter VI: Utility of inferior vena cava diameter
| measurement for assessment of the
_ intravascular fluid volume ............co.ocuoeee........ .. 36
Chapter VIII: Methods for calculation of Kt/v ................... 43
SUBJECT AND METHODS ..ottt 54
RESULTS ..ottt 61
DISCUSSION ....ccovrrcerrrrrnenn, PO SR TOOUPVOUT 97
SUMMARY AND CONCLUSIONS ....ooooovvirvirereeeerereeresresrenns 101
REFERENCES .....cocoviiniineeeeeeeetesee et e resse e, 106




ACE
ANG-0
ANG-1
ANP
BIS
BP
c.GMP
CAPD
CRD
CRF
CVP
CVS
DBP
ECV
ESRD
HD
1vC
IVCD

Ky
Kz
K3
Ktiv

: Chronic renal disease

LIST OF ABBREVIATION

: Arterial

: Angiotensin converting enzyme
: Angiotensinogen

: Angiotensin I

: Atrial natriuretic peptide

: Bioimpedance spectroscopy

: Blood pressure

: Cyclic guanosin monophosphate

: Continuous ampulatory peritoneal dialysis.

: Chronic Renal failure

: Central venous pressure

: Cardiovascular disease

: Diastolic blood pressure

: Extraceelular Volume

: End stage renal disease

: Haemodialysis

: Inferior vena cava

: Inferior vena cava diameter

: Mean urea clearance.

: Urea clearance at the start
i Urea clearance at the middle

: Urea clearance at the end.

K mean urea clearance, t duration of dialysis session in

minuts, V volume of urea distribution.



LVH
MFB
SBP
UKM

: Left ventricular hypertrophy

: Multifrequancy bioimpedance
: Systolic blood pressure

: Urea kinetic modelling

: Venous






Introduction and aim of work 1

INTRODUCTION

Fluid balance is an integral component of haemodialysis treatment
to prevent under-or overhydration, both of which have been demonestrated
to have significant effects on intradialytic morbidity and long-term
cardiovascular complications.  Fluid removal is usually achieved by
ultrafiltration to achieve dry weight which is defined as the body weight at
which dialyzed patient remains normotensive after haemodialysis till the
next dialysis session despite the consumption of salt and water and
withdrwal of antihypertensive drugs (Charra et al.,, 1996). Unfortunately,
there is no standerd measure of dry weight, so it is difficult to ascertain
adequacy of fluid removal for an individual patient. Additionally, there is
a lack of information on the effect of ultrafiltration on ﬂ;dd shifts in the

extracellular and intracellular fluid spaces (Jaeger et al., 19§9).

Several clinical, radiological and laboratory tcols have been
‘suggested to determine fluid changes as a consequenc: of dialysis. The
clinical status and chest x-ray are not sensitive enoug’;{ while invasively
measured central venous pressure (CVP) is not routiﬁely available and
measurement of ANP or cyclic GMP are controversial (Don et al., 1990
and Kouw et al,, 1993). Recently the sonographi¢, determination of
inferior vena cava (IVC) diameter has been propoléd as a good non-
invasive mefhod for estimating intravascular volune (Katzarski et al.,

1999 and Krassimir et a}l., 1999).



