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Abstract

Obiective: To know the means differences for
Uterine artery Resistance Index (RI) and Pulsatility
Index (PI) between Early onset severe preeclampsia
and. late orset severe preeclampsia.
Method: This is cross sectional study, perform in
Fetomaternal examination room and delivery room
of M. Djamil Central Hospital from January -
October 2012. Uteine artery Resistance Index (RI)
and Pulsatility Index @I) is examine with Doppler
Ulffasound and with statistic analysis the difference
between early and late onset severe preeclampsia is
count.
Result: The means of Resistance Index (RI) in
early onset seyere preeclampsia is 0,70 for right
uterine artery and 0,87 for left uterine artery. The
means of Resistance Index (RI) in late onset severe
preeclampsia is 0,75 for right uterine artery and
0,69 for left uterine artery. The means of Pulsatility
Index (PI) in early onset severe preeclampsia is
2,58 for right uterine artery and 1,42 for left uterine
artery. The means of Pulsatility Index (PI) in late
onset severe preeclampsia is 2,74 for right uterine
artery and 2,05 for left uterine artery. There is no
statistical deference (P0,05) for Resistance Index
(RI) and Pulsatility lndex (PI) between early onset
severe preeclampsia and late onset severe
preeclampsia.
Conclusion: There is means deference for
Resistance Index (RI) and Pulsatility Index (PI)
between early onset severe preeclampsia and late
onset severe preeclampsia although there is no
statistical deference.
Key Words: Resistance Index, Pulsatility Index,
Early Onset, Late Onset

Abstrak

Tujuan: Mengetahui perbedaan nilai rata-rata
Indeks Resistensi (IR) dan Indeks Pulsatilitas (IP)
Arteri Uterina pada Preeklampsia Berat Onset Dini
dan Preeklampsia Berat Onset Lanjut
Metode:Penelitian ini adalah observasional dengan
rancangan potong lintang. Penelitian dilakukan di
ruang pemeriksaan Fetomaternal dan Kamm
Bersalin RS. Dr. M. Djamil Padang selama bulan
Januari - Oktober 2012. Dilakukan pemeriksaan
Indeks Resistensi (IR) dan Indeks Pulsatilitas (IP)
Arteri Uterina dengan USG Doppler dan dilakukan
perhitungan beda nilai rata-rata antara kelompok
Preeklampsia Berat Onset Dini dengan
Preeklampsia Bsrat Onset Lanjut.
Hasil: Nilai rata-rata Indeks Resistensi (IR)
plseklampsia Berat Onset Dini adalah 0,70 untuk
arteri uterina kanan dan 0,87 untuk arteri uterina
kiri. Nilai rata-rata Indeks Resistensi (IR)
Freeklampsia Berat Onset Lanjut adalah 0,75 untuk
arteri uterina kanan dan 0,69 untuk arteri uterina
kiri. Nilai rata-rata Indeks Pulsatilitas (IP)
Preeklampsia Berat Onset Dini adalah 2,58 untuk
arteri uterina kanan dan 1,42 untuk arteri uterina
kiri. Nilai rata-rata Indeks Pulsatilitas (IP)
Preeklampsia Berat Onset Lanjut adalah 2,74 untuk
arteri uterina kanan dan 2,05 untuk arteri uterina
kiri. Tidak terdapat perbedaan yang bermakna
()>0,05) antara nilai rata-rata Indeks Resistensi
(IR) dan Indeks Pulsatilitas (IP) Arteri Uterina pada
Preeklampsia Berat Onset Dini dengan
Preeklampsia Berat Onset Lanjut
Kesimpulan: Terdapat perbedaan nilai rata-rata
Indeks Resistensi (IR) dan Indeks Pulsatilitas (IP)
Arteri Uterina pada Preeklampsia Berat Onset Dini
dengan Preeklampsia Berat Onsel Lanjut, namun
secara statistik tidak bermakna (p>0,05)
Kata kunci: tndeks Resistensi, Indeks Pulsatilitas,
Onset Dini, Onset Lanjut
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lntroduction

Hypertensive disorders complicate 5 to

'10 percent of all pregnancies, and

together they form one member of the

deadly triad, along with hemonhage and

infection, that contribute greatly to
matemal morbidity and mortality rates.

Wrth hypertension, the preeclampsia

syndrome, either alone or superimposed

on chronic hypertension, is the most

dangerous. The World Heafth

Organization systematically reviews

matemal mortality worldwide (Khan and

colleagues, 2006). ln developed countries,

16 percent of maternal deaths were due to

hypertensive disorders. 1'2

Blood flow velocity has been proofed

that pregnancy hypertension complicated

with intra uterine growth restriction have

conelation with impaired uteroplacental

circulation. lmpaired

uteroplacentalcirculation caused by

abnormal change of spiral artery

histomorfologywhich can be diagnosed

using Doppler Ultrasound.2{

Doppler examination of uteroplacental

circulation abnormalities reflect

uteroplacental circulation, and because

Doppler examination were eligible for a

screening examination, then in theory can

be used as an optimal method for early

prediction caused this abnormality.54

Pulsatilitas of wave velocity initially

assessed using Doppler ultrasound in the

peripheral vascular system. Gosling and

King (1975) (quoted by DevMaulik, 2005)

were the first to develop Pulsatilitas index

(lP) by measuring the difference between

the systolic pulse with diastolic velocity.

Pulsatilitas index (lP) was first raised in

the form of data by Fourier (quoted from

DevMaulik, 2005), known as Fourier lP.

Followed by a more modest, with an lP

from peak to peak, which is based on

changes in the frequency of peak systolic

wave (S), the end diastolic frequency shift

(D), and the maximum frequency temporal

changes in the cardiac cycle (A).e

Based when the manifestations of

preeclampsia, preeclampsia €n be

classified into early onset preeclampsia

that occur before 34 weeks of gestation

(other literature write <32 weeks) and late

onset preeclampsia arising after 34 weeks

(> 32 weeks).lG11

Current research is beginning to

discover if early onset and the late onset

of preeclampsia further has a different

pathophysiology. lndicated if the early

onset preeclampsia (<34 weeks) is often

associated with higher morbidity and

perinatal and matemal mortality, due to

the early onset preeclampsia was found

impaired uteroplacental perfusion

(increased resistance uteroplacental flow).

While the advanced onset preeclampsia (>

34 weeks) is often associated with

extrinsic faclors such as the size of the

larger placental.l'11

Expected if early onset severe

preeclampsia (before 34 weeks) and the

onset severe preeclampsia has a different

etiology that further clinical manifestations

are different, but the theory is still in the



research stage. From various previous

studies, there are several fundamental

differences among which the onset severe

preeclampsia which is a further 80% of

cases and most cases of preeclampsia

associated with fetal growth either in the

absence of signs of impaired fetal growth

with an overview of uterine artery Doppler

velosimetri normal or slightly increased,

where there is no intenuption of blood flow

umbilicus and more risky in women with

placenta were large and spacious

(diabetes, muhiple pregnancy, anemia).'2

Early onset severe preeclampsia which

is 5-2Oo/o of all severe preeclampsia, but it

often leads to severe clinical cases, which

conelated significantly with abnormal

trophoblast invasion of the spiral arteries,

causing changes in blood flow in the

arteries subplasenta, increased placental

blood flow resistance and umbilical artery

and signs of impaired fetal growth.l2

Therefore, researchers wanted to know

ls there a difference in the average value

Putsatility lndex (Pl) and Resistance index

(Rl) in the uterine arteries which is the

most reliable and best describes the

morphology of the spiral arteries

abnormalities between early onset severe

preeclampsia with late onset

preeclampsia.

Method

This is cross sec{ional study with 16

patient early onset severe preeclampsia

and 16 patient late onset severe

preeclampsia.All samples were obtained

from Dr- M- Djamil Hospital Padang from

January to Odober 2012.

The sample is the entire population of

the approved affordable for velosimetri

Doppler examination of uterine arteries

and agree to participate as a research

subject and meet the inclusion and

exclusion criteria.The research sample

was taken at random (random) sampling

using consecutive sampling, ie each

singleton pregnancies of patients who

were treated in the matemity hospital. DR.

M. Djamil Padang with a diagnosis of

severe preeclampsia were included in the

sample until the number of sample met.

Determination of the number of samples

using formula to find the average

difference between the two

populations.lnclusion criteria were

pregnant women who were treated in the

Dr. M. Djamil Padang hospital with a

diagnosis of severe preeclampsia, single

pregnancy, willing to follow the study.

Research subjeds were divided into 2

groups: early onset severe preeclampsia

group (gestational age <34 weeks) and the

late onset severe preeclampsia (> 34

weeks gestation). All samples from the two

groups in accordance with the inclusion,

then the measured Resistance lndex (Rl)

and Pulsatility lndex (Pl) uterine arteries.

Velosimetri measurements performed

after the patient be managed as severe

preeclampsia that is, after the initial dose

given M9SO4 regimen and the

maintenance dose regimen MgSO4. On

the subiect of the research performed



uterine artery Doppler examination

velosimetri using ultrasound equipment

brands Aloka o10 type using aMominal

transducer, wherein the transducer is

directed into the iliac fossa using PW

Doppler (Pulsed Wave Doppler) real time

so that the struclure of the main branches

ascending uterine arteries imaged and

measured velosimetri indices (Rl and Pl).

Data analysis using SPSS crmputer

program to find whether there is a

difference in the average value of

Resistance lndex (Rl) and Pulsatility lndex

(Pl) uterine arteries between eady onset

severe preeclampsia with onset up.

Result

Patient age of the sample for both

groups between early onset preeclampsia

with late onset severe preeclampsia, there

is no difference of age distribution, with an

age range from 16 years to 42 years.

From the charac'teristics of antenatal care

most of the samples do antenatal care in

midwife (> 50%). From the characteristics

of the mothe/s education is the most

junior (50%) for advanced onset

preeclampsia and high school (50%) for

early onset preeclampsia. Characteristics

most jobs are housewives (62.5% in early

onset preeclampsia group and 81.3olo in

the advanced onset preeclampsia.

Table 1: Sample Characteristic
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uterine arteries in early onset severe
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statistical difference although there are
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preeclampsia (0.69).Examination results

pulsatilitas index (lP) uterine arteiles in

early onset severe preeclampsia and

severe preeclampsia showed there was no

signifi cant difference statistically.

Table 3: Statistic Analysis
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Various studies have shown that the

Doppler flow impedance in the uterine

arteries is increased in patients with

preeclampsia condition especially in early

onset preeclampsia. Cunently, Doppler

ultrasound in obstetrics velocimetry used

as a non-invasive method to evaluate the

function of placental circulation.and many

studies have been done using this

technology to predict pregnancy and its

complications.l3-14

The data showed the average value of

resistance index (Rl) uterine arteries in

early onset severe preeclampsia and late

onset severe preeclampsia showed there

was difference. For the early onset severe

preeclampsia found the average value of

Rl uterine arteries was 0.87 higher

compared to the average value of Rl

uterine arteries at late onset severe

preeclampeia just 0.69. Hortever, from a

statistical test to find the average

difference between the two groups of

samples, this difference was not significant

(p> 0.05). These results are consistent

with previous studies including research

conducted by Melchione 2008.

Melchiorre et al (2008) conducted a

study to determine the relationship

between uterine artery Doppler in the first

trimester with the occurence of

preeclampsia. Melchioreexamine uterine

artery Doppler in 3058 singleton

pregnancies that included 57 and 33

cases of pre-eclampsia, preterm and term.

Obtained value of resistance index (Rl)

were significantly higher in pregnant
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Discussion

Age distribtrtion of the sample is the

same for both groups showed a

statistically both groups had an age

distribution did not differ Clable 1). With

the uneven distribution of the age of the

samples in the two groups, it is expected

that homogeneous samples for both study

groups.

Antenatal care (ANC) for early onset

severe preeclampsia group and the onset

is the most advanced midwife (68.8% and

75.0o/o) shows if the ANC did not affect the

incidence of onset severe preeclampsia

(Table 1). Matemal education distribution

of the two groups showed a fairly uniform

distribution with an average matemal

education was high school (Table 1). The

work that most mothers are housewives

62.5oft for early onset severe preeclampsia

and 81.34/o for late onset severe

preeclampsia (Table 1 ).



women with preterm preeclampsia occurs

(lR: 0.79) compared with normal

pregnancies (lR: 0.70) and preeclampsia

that occurs during pregnancy at term (lR:

0.72).15

The study's findings are consistent with

previous studies in which the high

resistance of the uterine arteries in early-

onset severe preeclampsia as described

earlier regarding the pathogenesis of early

onset preeclampsia, which is associated

with the abnormal trophoblast invasion of

the spiral arteries and changes in blood

flow in the arteries subplasenta. ln

contrast to the onset severe Preeclampsia,

which is a further 80% of cases of

preeclampsia and associated with uterine

artery Doppler images velosimetri normal

or slightly elevated and there is no

interruption of blood flow umbilicus.l2

While research data for Pulsatilitas

lndex shows the average value pulsatilitas

index (Pl) in early onset severe

preeclampsia is 2,58and for onset severe

preeclampeia-up was 2,74. These results

showed no statistically significant

difference (p> 0.05). This finding is slightly

different from the results of previous

studies.

Soares and colleagues (2007)

conducted a study to determine the

relationship between uterine artery

Doppler examinations in the first trimester

of pregnancy with the occunence of

spontaneous preterm delivery. Uterine

artery Doppler examinations performed at

11-14 weeks of gestation in pregnant

women only in Unit

FetomaternalSt.George University in

London. Soares found the average

Pulsatility index for preeclampsia before

34 weeks was 1.56 while in preeclampsia

after 34 weeks was '1.42 wilh a standard

deviation ot 0.24.18

This difference can be explained by the

presence of difference in the methods of

research conducted. Some differences

can cause varying results include the

differences in the ionization method of

uteroplacental circulation, the different

blood vessels inspected, cut to the index

value difference Pulsatility (Pl), the

number of samples in this study were

limited, and differences in the way the

selection of patients.

Conclusion

There are differences in the average

resistance index (Rl) and Pulsatility lndex

(Pl) between early onset severe

preeclampsia with late onset severe

preeclampsia, ahhough it was no

statistically difference.

References

L Eva Meleret all. Prognostic role o, uterine artery

Doppler in patienB with preechmpsia. Fetal

diagnosis and therapy. Karger, Basel. 2009.

2. Cunningham FG et all. Pregnancy Hyp€(ension.

dalam: Williams Obstefiics 23d Edi$on, The

Mccraw Hill Companies. 2010. Chapter 34.

3. A.M Martin et all. Screening for Preedampsia

and Fetal Growth Restriclion by Uterine Artery

Doppler at 11-14 weeks of Gestation. Ultrasound

Obstetrics and Gynecology. 2001.



4. Aardema lvlw, Saro, M Lander, Oosterhof,

Aamoudse. Second Trimester Doppler

Ultrasound Screening of The Uterine Arteries

Differentiates between Subsequent Normal and

Poor Outcomes of Hypertensive Pregnancl:

Two Different Pathophysiological Entities?.

Department of Obstetrics and Gynecology

University Medical Centre. 2004.

5. Hein Odendaal. Doppler Velocimetry and

Hypertension, dalam: Ooppler Uttrasound in

Obstetrics and Gynecology 2tu Revised and

Enlarged Edition, edited by: Dev Maulik dan

lvic5 Zalud. Spdnger-Verlag Berlin Heidelberg.

2005. Hal: 29+312.

6. Emmanuel B, Francois A, Zhong-Cheng L, Nan

Okun. Prediction of Hyperlensive Disorders in

Pregnancy by Combined Uterine Artery Doppler,

Serum Biomarkers and Matemal Charac{eristics.

Montreal University. 2008.

7. Keiichi M, Yuko M, Masaharu l. The utility of

Vasqlar Disfunclion Studies in the Prediction

and Prevention of Preedampsia: A Historical

Review. Ehime University School of Medicine.

Japan.2009.

8. Yves G et all. Combining Biocfiemical and

Ultrasonographic Markers in Predicling

Preeclampsia: A Systematic Revier .American

Association for Clinical Chemistry. 2000.

9. Dev Maulik. Spectral Doppler Sonography:

Waveform Analysis and Hemodinamic

lnterpretation, dalam: Doppler Ultlasound in

Obstetrics and Gynecology 2d Revised and

Enlarged Edition, edited by: Dev Maulik dan

lvica Zalud. Springer-Verlag Berlin Heidelberg,

2005. Hal: 3+56.

10. ChengJuan Sun, Liang Zhang, Wei-Yuan

Zhang. Gene Expression profiling of matemal

blood in early onset severe preedampsia:

ldentification of novel biomakers. Joumal of

Perinatal Medicine. 2009.

11. Eleazat Soto et all. Lats.onset preeclampsia is

associated with an imbalance of angiogenic and

anli-angiogenic fac{ors in patients with and

without placental lesions consistent with

matemal underperfusion. The Joumal of

malemalfetal and neonatal medicine. 2011.

12. Berthold HupperE. Placental Origins of

Preeclampsla; Challenging the Cunent

Hypothesis. American Hearl Association. 2008.

13. Yong-Won Park. ls Uterine artery Doppler

velocimetry effeclive for prediclion of prs.

eclampsia and intrauterine gro^th resticiion.

Joumal of Women Health. 2009.

'14. Zahumensky J. Doppler Flowmetry in

Preeclampsia. 1d Medical Faculty University

Hospital, Praha Czech Republic. 2009.
,l5. Melchione et all. First-trimester uteri artery

Doppler indices in term and preterm

preedampsia. Fetal Medicine Unit Oepartement

of Obstetrics and Gynecology St George's

University of London. 2008.

16. Soares et all. Firsltrimester uterine artery

Doppler and Spontaneus preterm delivery. Fetal

Medicine Unit, Department of Obstetrics and

Gynecology St George's Hospital Medical

School, London. 2007.


