Obstetrical and Gynaecological Department
Klinikum Benjamin Franklin, Free University of Berlin
Chairperson Prof. Dr. H. Weitzel

Diagnostic and Clinical Value of
Doppler Sonography of the Uterine Arteries
at 20 — 23 Weeks of Gestation
in a Low Risk Population

Inaugural Dissertation
for the Achievement of the Doctorate
in the Human Medical Faculty
of the Free University Berlin

Presented by:
Hans-Walter Vollert
Berlin



Referent: Prof. Dr. med. Rolf Becker
Co-referent: Prof. Dr. med. Klaus Vetter

Printed With Permission of the Department of Human Medicine
Free University Berlin

Doctorate on the 14" December, 2001



To my Wife Claudia,
and our Children Monty and Aileen



CONTENTS

Table of contents...........oooiiii I

List Oof figures. ... ..o Il

Listoftables.........ccooiiiiii Vi

List of abbreviations..................ocoo VIiI
1. Introduction........... ... 1
2. Patients and methods....................... 5
2.7, PAUENLS.......oeee 5
2.2 Method of examination...................oeo i 10
2.3 EValuation......... ..o, 12
3 ReSUILS. ... 16
4 DS CUSSION. ... 55
4.1.  Definition of “risk pregnancCies”................cooeoiiii i 55
4.2. Problems of evaluation.................c.ceieiiiiie et 56
4.2.1  Time Of @SSESSMENL........coeeeee ettt e, 56
4.2.2  Definition and registration of outcome variables........................ 57
4.2.2.1. Preeclampsia............c.coueiiiiiiiiiiiiiiiiiiieiaa, 57
4.2.2.2. Placental abruption..................ccooiiiiiiiiiiiinnn, 61
4.2.2.3. Intrauterine growth retardation.............................. 61
4.2.2.4. Preterm delivery............ccoouieiiiiiiiiiiiiiiiiiannn, 62
4.2.2.5. Perinatal mortality..............ccccoviiiieiiiiiiiiiiiiin 63
4.2.3. Therapeutic interventions...............c.oeeeeeiiiiiii i 64
4.2.4. Definition of abnormal waveform.....................c.cceviiiiiinnn.. 66
5. Summary and conCluSioNS................ccooiiiiiiii 68
6. ReferenCes. ... ..o 71
Curriculumvitae................. 81

Acknowledgements. ............ .. 84



List of fiqures

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

© N o g R w2

10:

11:

12:

13:

14:

15:

16:

17:

Gestational age at Doppler screening............ccoovviiiiiiiiiiiiiiieieen. 5
Number and age distribution of patients examined..... ..................... 6
Body size distribution of patients examined.......................cocol 7
Body weight distribution of patients examined................................. 8
Body Mass Index (BMI) distribution of patients examined ................. 9
Definition of "Notch Index” (NI).......cccoiiiii e 11
Gestational age distribution at delivery of patients examined.............. 16

Receiver Operating Characteristic (ROC)

curve for prediction of “any problem” (including

preterm delivery <29 weeks), all patients, MEAN Pulsatility Index (PI). 30
ROC curve for prediction of “any problem” (including

preterm delivery <29 weeks), no notch, MEANPI...............cooa. 30
ROC curve for prediction of “any problem” (including

preterm delivery <29 weeks), unilateral notch, MEANPI................... 31
ROC curve for prediction of “any problem” (including

preterm delivery <29 weeks), bilateral notch, MEAN PI..................... 31
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), all patients, MEANPI......................... 32
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), all patients, MIN PI............................ 32
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), all patients, MAXPI.................oooll. 33
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), no notch, MEAN PI..................col. 34
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), no notch, MINPI............................... 34
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), no notch, MAX PI.............oits 35



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

18:

19:

20:

21:

22:

23:

24

25:

26:

27:

28:

29:

30:

31:

32:

ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), unilateral notch, MEANPI...................
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), unilateral notch, MIN PI......................
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), unilateral notch, MAXPI......................
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), bilateral notch, MEANPI.....................
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), bilateral notch, MIN PI........................
ROC curve for prediction of “any problem” (including

preterm delivery <33 weeks), bilateral notch, MAX PI.......................
ROC curve for prediction of “any problem” (including

preterm delivery <37 weeks), all patients, MEANPI.........................
ROC curve for prediction of “any problem” (including

preterm delivery <37 weeks), no notch, MEANPI............................
ROC curve for prediction of “any problem” (including

preterm delivery <37 weeks), unilateral notch, MEAN PI...................
ROC curve for prediction of, “any problem” (including

preterm delivery <37 weeks), bilateral notch, MEANPI.....................
ROC curve for prediction of Intra Uterine Growth Retardation (IUGR)
all patients, MEAN Pl
ROC curve for prediction of IUGR

no notch, MEAN Pl
ROC curve for prediction of IUGR

unilateral notch, MEAN Pl e
ROC curve for prediction of IUGR

bilateral notch, MEAN Pl........ e
ROC curve for prediction of pre-eclampsia

all patients, MEAN Pl



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

33:

34:

35:

36:

37:

38:

39:

40:

41:

42:

43:

44:

45:

46:

47:

v

ROC curve for prediction of pre-eclampsia

NO NOtCh, MEAN Pl ... e
ROC curve for prediction of pre-eclampsia

unilateral notch, MEAN Pl
ROC curve for prediction of pre-eclampsia

bilateral notch, MEAN Pl.......ooiii e
ROC curve for prediction of placental abruption

all patients, MEAN Pl
ROC curve for prediction of placental abruption

NO NOtCh MEAN Pl ... e
ROC curve for prediction of placental abruption

unilateral notch, MEAN Pl
ROC curve for prediction of placental abruption

bilateral notch, MEAN Pl......oooii e
ROC curve for prediction of preterm delivery <29 weeks

all patients, MEAN Pl...... e
ROC curve for prediction of preterm delivery <29 weeks

NO NOtCh, MEAN Pl ... e
ROC curve for prediction of preterm delivery <29 weeks

unilateral notch, MEAN Pl........o e
ROC curve for prediction of preterm delivery <29 weeks

bilateral notch, MEAN Pl.......ooiii e
ROC curve for prediction of preterm delivery <33 weeks

all patients, MEAN Pl e
ROC curve for prediction of preterm delivery <33 weeks

NO NOtCh, MEAN Pl ... e
ROC curve for prediction of preterm delivery <33 weeks

unilateral notch, MEAN Pl
ROC curve for prediction of preterm delivery <33 weeks

bilateral notch, MEAN Pl e



Fig. 48:

Fig. 49:

Fig. 50:

Fig. 51:

ROC curve for prediction of preterm delivery <37 weeks
all patients, MEAN Pl......ooo e,
ROC curve for prediction of preterm delivery <37 weeks
NO NOtCh, MEAN Pl e e
ROC curve for prediction of preterm delivery <37 weeks
unilateral notch, MEAN Pl e
ROC curve for prediction of preterm delivery <37 weeks
bilateral notch, MEAN Pl ... e



VI

List of tables
Table 1: Incidence of pregnancy complications.................ccooiiiiiiiiiin. . 17
Table 2: Normal values of minimum, maximum and mean Pl

of uterine arteries at 20 — 23 gestational weeks.....................c.. 18
Table 3: Number of patients screening positive ..............ccoooiiiiiiiiiiinn. 19
Table 4: Sensitivity, specificity, positive and negative predictive

value in the prediction of pre-eclampsia

using various definitions of pathological waveform........................... 20
Table 5: Sensitivity, specificity, positive and negative predictive

value in the prediction of placental abruption

using various definitions of pathological waveform........................... 21
Table 6: Sensitivity, specificity, positive and negative predictive

value in the prediction of intrauterine growth retardation

using various definitions of pathological waveform........................... 22
Table 7: Sensitivity, specificity, positive and negative predictive

value in the prediction of Intra Uterine Death / Neonatal Death

(IUD / NND) using various definitions of pathological waveform.......... 23
Table 8: Sensitivity, specificity, positive and negative predictive

value in the prediction of preterm delivery (<29 weeks)

using various definitions of pathological waveform........................... 24
Table 9: Sensitivity, specificity, positive and negative predictive

value in the prediction of preterm delivery (<33 weeks)

using various definitions of pathological waveform .......................... 25
Table 10: Sensitivity, specificity, positive and negative predictive

value in the prediction of preterm delivery (<37 weeks)

using various definitions of pathological waveform........................... 26
Table 11: Sensitivity, specificity, positive and negative predictive

value in the prediction of any problem, including preterm delivery

(< 29 weeks) using various definitions of pathological waveform ........ 27



VI

Table 12: Sensitivity, specificity, positive and negative predictive value in the
prediction of any problem, including preterm delivery (< 33 weeks)
using various definitions of pathological waveform ..........................

Table 13: Sensitivity, specificity, positive and negative predictive value in the
prediction of any problem, including preterm delivery (< 37 weeks)
using various definitions of pathological waveform...........................

Table 14: Overview of 16 studies concerning “low-risk“ pregnancies

(or “medium risk® pregnanci€s)..........cccooiiiiiiiiii i



VI

List of abbreviations

AFP
AUC
BMI
DSUA
IUD
IUGR
MTCT
NND
Pl

PIH
PPIH
RI
ROC

Alpha-feto protein

Area under curve

Body mass index

Doppler sonography of uterine arteries
Intrauterine death

Intrauterine growth retardation

Mother to child transmission

Neonatal death

Pulsatility index

Pregnancy induced hypertension
Proteinuric pregnancy induced hypertension
Resistance index

Receiver operating characteristic



71

REFERENCES

Aardema MW, Wolf de BTHM, Saro MCS, Oosterhof H, Fidler V, Aarnoudse
JG. Quantification of the diastolic notch in Doppler ultrasound screening of
uterine arteries. Ultrasound Obstet Gynecol 2000; 16: 630-634

Alexander JM, Bloom SL, Mcintire DD, Leveno KJ. Severe preeclampsia and
the very low birth weight infant: is induction of labor harmful? Obstet Gynecol
1999; 93: 485-488

Alfirevic Z, Neilson JP. Doppler ultrasonography in high-risk pregnancies:
Systematic review with meta-analysis. Am J Obstet Gynecol 1995; 172: 1379-
1387

Ananth CV, Smulian JC, Vintzileos AM. Incidence of placental abruption in
relation to cigarette smoking and hypertensive disorders during pregnancy: a

meta-analysis of observational studies. Obstet Gynecol 1999; 93: 622-628

Antsaklis A, Daskalakis G, Tzortzis E, Michalas S. The effect of gestational
age and placental location on the prediction of pre-eclampsia by uterine artery
Doppler velocimetry in low-risk nulliparous women. Ultrasound Obstet Gynecol
2000; 16. 635-629

Atrash HK, Koonin LM, Lawson HW, Franks AL, Smith JC. Maternal mortality
in the United States, 1979-1986. Obstet Gynecol 1990; 76: 1055-1060

Berg CJ, Atrash HK, Koonin LM, Tucker M. Pregnancy-related mortality in the
United States, 1987-1990. Obstet Gynecol 1996; 88: 161-167

Bower S, Vyas S, Campbell S, Nicolaides KH. Color Doppler imaging of the
uterine artery in pregnancy: normal ranges of impedance to blood flow, mean
velocity and volume flow. Ultrasound Obstet Gynecol 1992; 2: 261-265



10.

11.

12.

13.

14.

15.

16.

72

Bower S, Bewley S, Campbell S. Improved prediction of preeclampsia by two-
stage screening of uterine arteries using the early diastolic notch and color
Doppler imaging. Obstet Gynecol 1993; 82: 78-83

Bower S, Schuchter K, Campbell S. Doppler ultrasound screening as part of
routine antenatal scanning: prediction of pre-eclampsia and intrauterine
growth retardation. Brit J Obstet Gynaecol 1993; 100: 989-994

Bower SJ, Harrington KF, Schuchter K, McGirr C, Campbell S. Prediction of
pre-eclampsia by abnormal uterine Doppler ultrasound and modification by
aspirin. Brit J Obstet Gynaecol 1996; 103: 625-629

Bower S, Kingdom J, Campbell S. Objective and subjective assessment of
abnormal uterine artery Doppler flow velocity waveforms. Ultrasound Obstet
Gynecol 1998; 12: 260-264

Bromley B, Frigoletto Jr FD, Harlow BL, Pauker S, Benacerraf BR. The role of
Doppler velocimetry in the structurally normal second-trimester fetus with
elevated levels of maternal serum o-fetoprotein. Ultrasound Obstet Gynecol
1994; 4. 377-380

Bronsens |, Robertson WB, Dixon HG. The physiological response of the
vessels of the placental bed to normal pregnancy. J. Path Bact 1967;93:569-
79

Campbell S, Griffin DR, Pearce JM, Diaz-Recasens J, Cohen-Overbeek TE,
Willson K, Teague MJ. New Doppler technique for assessing uteroplacental
blood flow. Lancet 1983; 1: 675-677

Campbell S, Pearce MF, Hackett G, Cohen-Overbeek T, Hernandez C.
Qualitative assessment of uteroplacental blood flow: early screening test for
high-risk pregnancies. Obstet Gynecol 1986; 68: 649-653



17.

18.

19.

20.

21.

22.

23.

24.

73

Chan FY, Pun TC, Lam C, Khoo J, Lee CP, Lam YH. Pregnancy screening by
uterine artery Doppler velocimetry — which criterion performs best? Obstet
Gynecol 1995; 85: 596-602

Chien PFW, Arnott N, Gordon A, Owen P, Khan KS. How useful is uterine
artery Doppler flow velocimetry in the prediction of pre-eclampsia, intrauterine
growth retardation and perinatal death? An overview. British J Obstet Gynecol
2000; 107: 196-208

Clark AL, Branch DW, Silver RM, Harris EN, Pierangeli S, Spinnato JA.
Pregnancy complicated by the Antiphospholipid syndrome: outcomes with

intravenous immunoglobulin therapy. Obstet Gynecol 1999; 93: 437-441

CLASP Collaborative Group. CLASP: a randomised trial of low-dose aspirin
for the prevention and treatment of pre-eclampsia among 9364 pregnant
women. Lancet 1994; 343: 619-629

Conde-Agudelo A, Althabe F, Belizan JM, Kafury-Goeta AC. Cigarette
smoking during pregnancy and risk of preeclampsia: A systematic review. Am
J Obstet Gynecol 1999; 181: 1026-1035

Davies JA, Gallivan S, Spencer JAD. Randomized controlled trial of Doppler
ultrasound screening of placental perfusion during pregnancy. Lancet 1992;
340: 1299-1303

Dekker GA, Sibai BM. Early detection of preeclampsia. Am J Obstet Gynecol
1991; 165: 160-162

Dumont A, Flahault A, Beaufils M, Verdy E, Uzan S. Effect of aspirin in
pregnant women is dependent on increase in bleeding time. Am J Obstet
Gynecol 1999; 180: 135-140



25.

26.

27.

28.

29.

30.

31.

32.

74

Easterling TR, Brateng D, Schmucker B, Brown Z, Millard SP. Prevention of
preeclampsia: a randomized trial of atenolol in hyperdynamic patients before
onset of hypertension. Obstet Gynecol 1999; 93: 725-733

Ecker JL, Frigoletto FD. Routine ultrasound screening in low-risk pregnancies:
imperatives for further studies. Obstet Gynecol 1999; 93: 607-610

Farrell T, Chien PFW, Mires GJ. The reliability of the detection of an early
diastolic notch with uterine artery Doppler velocimetry. Brit J Obstet Gynaecol
1998; 105: 1308-1311

Gonser M, Vetter K. Diagnostic value and clinical value of Doppler ultrasound
in Obstetrics. Geburtsh u Frauenheilk 1995; 55: 605-615

Hafner E, Schuchter K, Metzenbauer M, Phillip K. Uterine artery Doppler
perfusion in the first and second pregnancies. Ultrasound Obstet Gynecol
2000; 16. 625-629

Hanretty KP, Primrose MH, Neilson PN, Whittle MJ. Pregnancy screening by
Doppler uteroplacental and umbilical artery waveforms. Br J Obstet Gynaecol
1989; 96: 1163-1167

Harrington K, Cooper D, Lees C, Hecher K, Campbell S. Doppler ultrasound of
the uterine arteries: the importance of bilateral notching in the prediction of
pre-eclampsia, placental abruption or delivery of a small-for-gestational-age
baby. Ultrasound Obstet Gynecol 1996; 7: 182-188

Harrington K, Goldfrad C, Carpenter RG, Campbell S. Transvaginal uterine
and umbilical artery Doppler examination of 12-16 weeks and the subsequent
development of pre-eclampsia and intrauterine growth retardation. Ultrasound
Obstet Gynecol 1997; 9: 94-100



33.

34.

35.

36.

37.

38.

39.

75

Harrington K, Kurdis W, Aquilina J, England P, Campbell S. A prospective
management study of slow-release aspirin in the palliation of uteroplacental
insufficiency predicted by uterine artery Doppler at 20 weeks. Ultrasound
Obstet Gynecol 2000; 15: 13-18

Hofstaetter C, Dubiel M, Gudmundsson S, Marsal K. Uterine artery color
Doppler assisted velocimetry and perinatal outcome. Acta Obstet Gynecol
Scand 1996; 75: 612-619

Hustin J, Schaaps J.P. Echographic and anatomic studies of the materno-
trophoblastic border during the first trimester of pregnancy. Am J Obstet
Gynaecol 1987;157:162

Irion O, Massé J, Forest JC, Moutquin JM. Peak systolic over protodiastolic
ratio as an objective substitute for the uterine artery notch. Brit J Obstet
Gynecol 1996; 103: 993-998

Irion O, Massé J, Forest JC, Moutquin JM. Prediction of pre-eclampsia, low
birthweight for gestation and prematurity by uterine artery blood flow velocity
waveforms analysis in low risk nulliparous women. Brit J Obstet Gynaecol
1998; 105: 422-429

Isler CM, Rinehart BK, Terrone DA, Martin RW, Magann EF, Martin JN.
Maternal mortality associated with HELLP (hemolysis, elevated liver enzymes,
and low platelets) syndrome. Am J Obstet Gynecol 1999; 181: 924-928

Jurkovic D, Jauniaux E, Kurjak A, Hustin J, Campbell S, Nicolaides KH.
Transvaginal color Doppler assessment of the uteroplacental circulation in
early pregnancy. Obstet Gynecol 1991; 77: 365-369



40.

41.

42.

43.

44,

45.

46.

47.

76

Kay HH, Carroll BB, Dahmus M, Killam AP. Sonographic measurements with
umbilical and uterine artery Doppler analysis in suspected intrauterine growth
retardation. J Reprod Med 1991; 36: 65-68

Kofinas AD, Penry M, Greiss FC, Meis PJ, Nelson LH. The effect of placental
location on uterine artery flow velocity waveforms. Am J Obstet Gynecol 1988;
159: 1504-1508

Kofinas AD, Penry M, Swain M, Hatjis CG. Effect of placental laterality on
uterine artery resistance development of preeclampsia and intrauterine growth
retardation. Am J Obstet Gynecol 1989; 161: 1536-1539

Kofinas AD, Penry M, Simon NV, Swain M. Interrelationship and clinical
significance of increased resistance in the uterine arteries in patients with
hypertension or preeclampsia or both. Am J Obstet Gynecol 1992; 166: 601-
606

Konchak PS, Bernstein IM, Capeless EL. Uterine artery Doppler velocimetry in
the detection of adverse obstetric outcomes in women with unexplained
elevated maternal serum alpha-fetoprotein levels. Am J Obstet Gynecol 1995;
173: 1115-1119

Kurdi W, Campbell S, Aquilina J, England P, Harrington K. The role of color
Doppler imaging of the uterine arteries at 20 weeks’ gestation in stratifying
antenatal care. Ultrasound Obstet Gynecol 1998; 12: 339-345

Lees C. Uterine artery Doppler: time to establish the ground rules. Ultrasound
Obstet Gynecol 2000; 16: 607-609

Liberati M, Rotmensch S, Zannolli P, Perrino S, Celentano C, Tiboni GM,
Bellati U. Uterine artery Doppler velocimetry in pregnant women with lateral
placentas. J Perinat Med 1997; 25: 133-138



48.

49.

50.

51.

52.

53.

54.

55.

77

Lin S, Shimizu I, Suehara N, Nakayama M, Aono T. Uterine artery Doppler
velocimetry in relation to trophoblast migration into the myometrium of the
placental bed. Obstet Gynecol 1995; 85: 760-765

Low JA. The current status of maternal and fetal blood flow velocimetry. Am J
Obstet Gynecol 1991; 164: 1049-1063

McParland P, Pearce JM, Chamberlain GVP. Doppler ultrasound and aspirin
in recognition and prevention of pregnancy-induced hypertension. Lancet
1990; 335: 1552-1555

Meekins JW, Pijnenborg R, Hannsens M, McFadyen IR, van Asshe A. A study
of placental bed spiral arteries and trophoblast invasion in normal and severe

pre-eclampsioa pregnancies. Br J Obstet Gynaecol 1994; 101:669-674

Mires GJ, Christie AD, Leslie J, Lowe E, Patel NB, Howie PW. Are ‘notched’
uterine arterial waveforms of prognostic value for hypertensive and growth
disorders of pregnancy? Fetal Diagn Ther 1995; 10: 111-118

Mires GJ, Williams FLR, Leslie J, Howie PW. Assessment of uterine arterial
notching as a screening test for adverse pregnancy outcome. Am J Obstet
Gynecol 1998; 179: 1317-1323

Morris JM, Fay RA, Ellwood DA, CookCM, Devonald KJ. A randomized
controlled trial of Aspirin in patients with abnormal uterine artery blood flow.
Obstet Gynecol 1996; 87: 74-78

Murakoshi T, Sekizuka N, Takakuwa K, Yoshizawa H, Tanaka K. Uterine and
spiral artery flow velocity waveforms in pregnancy-induced hypertension
and/or intrauterine growth retardation. Ultrasound Obstet Gynecol 1996; 7:
122-128



56.

57.

58.

59.

60.

61.

62.

63.

78

Newnham JP, Patterson LL, James IR, Biepeveen DA, Reid SE. An evaluation
of the efficacy of Doppler flow velocity waveform analysis as a screening test
in pregnancy. Am J Obstet Gynecol 1990; 162; 403-410

North RA, Ferrier C, Long D, Townend K, Kincaid-Smith P. Uterine artery
Doppler flow velocity waveforms in the second trimester of the prediction of

preeclampsia and fetal growth retardation. Obstet Gynecol 1994; 83: 378-386

Nylund L,Lunell N-O, Lewander R, Sarby B. Uteroplacental blood flow index in
intra-uterine growth retardation of fetal or maternal origin. Brit J Obstet
Gynaecol 1983; 90: 16-20

Olofsson P, Laurini RN, Marsal K. A high uterine artery pulsatility index
reflects a defective development of placental bed spiral arteries in pregnancies
complicated by hypertension and fetal growth retardation. Europ J Obstet
Gynecol Reprod Biol 1993; 49: 161-168

Paladini D. Prenatal screening of congenital heart disease between ethics and
cost effectiveness. Time for a change in current prenatal ultrasound screening
policies? Ultrasound Obstet Gynecol 1999; 14: 225-228

Rath W, Reister F. Friherkennung des HELLP-Syndroms. Frauenarzt 1999; 7:
914-921

Redman CWG, Sacks GP, Sargent IL. Preeclampsia: An excessive maternal
inflammatory response to pregnancy. Am J Obstet Gynecol 1999; 180: 499-
506

Reubinoff BE, Schenker JG. HELLP-syndrome — a syndrome of hemolysis,
elevated liver enzymes and low platelet count complicating preeclampsia-
eclampsia. Int J Gynecol Obstet 1991; 36: 95-102



64.

65.

66.

67.

68.

69.

70.

71.

79

Schneider KTM, Funk A, Gonser M, Huch A, Huch R, Kinzel W, Moll W,
Schramm T, Vetter K, Wisser J: Leitlinie: Doppler-Sonographie in der
Schwangerschaft. Frauenarzt 1999; 10: 1229-1230

Soutif C, Prevost A, André M. Contribution of uteroplacental Doppler in the
primiparous. A series of 315 investigations. J Gynecol Obstet Biol Reprod
1996; 25: 819-823

Steel SA, Pearce JM, McParland P, Chamberlain GVP. Early Doppler
ultrasound screening in prediction of hypertensive disorders of pregnancy.
Lancet 1990; 335: 1548-51

Strigini FAL, Lencioni G, De Luca G, Lombardo M, Bianchi F, Genazzani AR.
Uterine artery velocimetry and spontaneous preterm delivery. Obstet Gynecol
1995; 85: 374-377

Suarez VR, Trelles JG, Miyahira JM. Urinary calcium in asymptomatic
primigravidas who later developed preeclampsia. Obstet Gynecol 1996; 87:
79-82

Uzan M, Massoni F, Ben Said C, Largilliere Ch, Carbillon L. New classification
for analysing uterine Doppler waveforms during pregnancy: Is is useful ? Fetal
Diagn Ther 2000; 15: 251-254

Van den Elzen HJ, Cohen-Overbeek TE, Grobbee DE, Quartero RWP,
Wiladimiroff JW. Early uterine artery Doppler velocimetry and the outcome of

pregnancy in women aged 35 years and older. Ultrasound Obstet Gynecol
1995; 5: 328-333

Van Pampus MG, Dekker GA, Wolf H, Huijgens PC, Koopman MW, von

Blomberg ME, Buller HR. High prevalence of hemostatic abnormalities in



72.

73.

74.

75.

80

women with a history of severe preeclampsia. Am J Obstet Gynecol 1999;
180: 1146-1150

Witlin AG, Saade GR, Mattar F, Sibai BM. Risk factors for abruptio placentae
and eclampsia: Analysis of 445 consecutively managed women with severe

preeclampsia and eclampsia. Am J Obstet Gynecol 1999; 180: 1322-1329

WORLD HEALTH ORGANIZATION GENEVA 1999. Reduction of maternal
mortality: a joint WHO/UNFPA/UNICEF/World Bank statement 1. Maternal
Mortality 2. Risk factors 3. Interinstitutional relations. ISBN 9241561955 (NLM
classification: HB 1322.5)

Yudkin PL, Aboualfa M, Eyre JA, Redman CWG, Wilkinson AR. New birth
weight and head circumference centiles for gestational ages 24 to 42 weeks.
Early human development 1987; 15: 45-52

Zimmermann P, Eiri6 V, Koskinen J, Kujansuu E, Ranta T. Doppler
assessment of the uterine and uteroplacental circulation in the second
trimester in pregnancies at high risk for pre-eclampsia and/or intrauterine
growth retardation: comparison and correlation between different Doppler
parameters. Ultrasound Obstet Gynecol 1997; 9: 330-338



81

CURRICULUM VITAE

Hans-Walter Vollert
Garwiedenweg 4
88677 Markdorf

Germany

hwvollert@yahoo.com

Personal Information

Marital Status:
Nationality:
Age:

Place of Birth:
Parents:

married, two children (7 and 5 years old)
German

40 years

Bogota / Colombia

Hans Vollert (manager)

Marianne Vollert  (housewife)

Summary of qualifications

1984 -1994
EDUCATION

Undergraduate, 1973 - 1979: Colegio Andino
(German school) Bogota / Colombia.

Medical, MD., 1979 - 1984: Universidad del Rosario,
School of Medicine, Bogota / Colombia.

POSTGRADUATE TRAINING

Internship (Rotatory), 1984-1985: Hospital San Jose,
Bogota / Colombia.

Administration,supervision and clinic associated member,
1984-1985, Centro Médico Los Alpes, Bogota/Colombia.

Rural medical resident, medical doctorate (MD), special training
in tropical diseases in an endemic area, 1985 - 1986:
Hospital Local de San Martin, San Martin / Colombia.



82

POSTGRADUATE TRAINING (cont.)
Residency (Obstetrics and Gynaecology),
1987 - 1994: OBGYN department, Klinikum
Benjamin Franklin, Freie Universitat Berlin / Germany.

Training in LASER Therapy for Obstetrics and
Gynaecology 1990 - 1994, LASER Commissioner for the
Department of Obstetrics and Gynaecology, Klinikum
Benjamin Franklin, Freie Universitat Berlin / Germany

Training in Neonatology (intensive care unit),
between April and October 1991: Klinikum Benjamin
Franklin, Freie Universitat Berlin / Germany.
Appointment as Honourable Neonatologist

March 1994 Specialist for Obstetrics and Gynaecology
German Medical Association

SPECIALIST PRACTICE

March — November 1994
Department of Obstetric and Gynaecology, Klinikum
Benjamin Franklin, Freie Universitat Berlin / Germany.

November 1994 — June 2000
Deputy Chairman / Chairman
Department of Obstetrics and Gynaecology,
Lilongwe Central Hospital, Lilongwe /Malawi.
Ministry of Health and Population, Lilongwe / Malawi

Intern Doctor Co-ordinator / Lilongwe Central Hospital
College of Medicine / Medical Council of Malawi

August 1995 — June 2000
Member of the Task Force for Safe Motherhood Initiative
Ministry of Health and Population, Lilongwe / Malawi

April 1997 — June 2000
Chairperson of the
National Safe Motherhood Initiative Task Force,
Ministry of Health and Population, Lilongwe / Malawi.

June 1997 — June 2000
Member of the Public Service Commission
Human Resources and Management
Ministry of Health and Population, Lilongwe / Malawi.



83

September 1997 — June 2000
Member of the National Drug Committee
Ministry of Health and Population, Lilongwe / Malawi.

April 1998 — June 2000
Reproductive Health Management Task Force Member
Ministry of Health and Population, Lilongwe / Malawi. .

June 1998 — June 2000
Safe Motherhood and Infant Welfare Project Proposal
(Construction, Rehabilitation and Primary Health Care
delivery at Bottom Hospital in Lilongwe and
Queen Elizabeth Central Hospital in Blantyre) submitted
and approved by the European Commission Malawi.
Total Budget ECU’s 1.511.950

April 1999 — June 2000
Chairman of Drug Committee, Lilongwe Central Hospital

August 1999 — June 2000
Member of the Taskforce for the
Mother to child transmission of HIV / AIDS (MTCT)
Ministry of Health and Population, Lilongwe / Malawi.

June 2000 - ongoing
Deputy Chairman
Department of Obstetrics and Gynaecology
Stadtisches Krankenhaus Friedrichshafen / Germany



84

ACKNOWLEDGEMENTS

| am deeply grateful to Prof. Dr. med. Rolf Becker for the constant supervisory work
despite his daily commitment to the well being of pregnant women and their fetuses.

His own activities provided constant encouragement.

The support of Dr. rer. medic. Richard Vonk in the statistical evaluation of the data
was outstanding. Without his constant cooperation the evaluation of these data would

have been impossible.

| am and shall be grateful for any constructive criticism, shared discoveries or other

contributions to my knowledge in this field.



	1. Introduction
	2. Patients and methods
	2.1 Patients
	2.2 Method of examination
	2.3. Evaluation
	3. Results
	4. Discussion
	4.1. Definition of "risk pregnancies"
	4.2 Problems of evaluation
	4.2.1 Time of assessment
	4.2.2 Definition and registration of outcome variables
	4.2.2.1. Preeclampsia
	4.2.2.2. Placental abruption
	4.2.2.3. Intrauterine growth retardation
	4.2.2.4. Preterm delivery
	4.2.2.5. Perinatal mortality
	4.2.3. Therapeutic interventions
	4.2.4. Definition of abnormal waveform
	5. Summary and conclusions
	6. References
	Curriculum vitae
	Acknowledgements

