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ABSTRACT Umbilical artery Doppler evaluation is very important in diagnosing intrauterine fetal distress. During a Doppler assessment of um-
bilical arteries, occasionally one of the arteries shows normal indices while the other exhibits abnormal values at the exam session. Here, we are
presenting a case with one umbilical artery exhibiting normal and the other umbilical artery exhibiting abnormal Doppler indices initially, who
later had a cesarean delivery at 29 weeks of gestation due to abnormal umbilical artery Doppler indices and fetal distress. After delivery, the as-
sessment of the umbilical cord revealed two arteries and one vein; one of the arteries was macroscopically nodular, the other was normal in ap-
pearance. Also, a pathological examination of the umbilical cord revealed that the diameter of one umbilical artery was smaller than the other.
We aimed to discuss the divergent results in both umbilical arteries by means of Doppler values and the histological findings.
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The umbilical artery is the vessel that has been
studied the most ever since Doppler technology was
first introduced into the field of obstetrics.! Today,
umbilical artery Doppler assessment is routinely used
in the management of certain types of high-risk preg-
nancies. Fetuses with intrauterine growth retardation
and those affected by preeclampsia, increased the pul-
satility index and the resistive index can be seen dur-
ing the Doppler assessment of umbilical arteries due
to decreased end-diastolic flow.”

The umbilical artery is the longest vessel struc-
ture in a fetus and Doppler blood flow rate patterns
change along the umbilical cord.> Obtained wave-
forms are different near the placental insertion site
compared with the fetal site.* Studies have published

reference values for sectional measurements at the
placental site, and longitudinal measurements at the
fetal site.>> Even though Doppler indices are found
to show higher values close to the fetus, these differ-
ences are clinically insignificant in normal pregnan-
cies and waveforms do not need to be assessed at the
same level along the cord. However, these umbilical
artery blood flow pattern changes become more
prominent in fetuses with growth retardation.’

Here we present a case with normal Doppler in-
dices in one of the umbilical arteries but increased
S/D in the other artery, which progressed to absent
end-diastolic flow in later gestational weeks, resulting
in cesarean delivery at the 29" gestational week due
to fetal distress.
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I CASE REPORT

A thirty-three year old, G3P1011 woman at her 26"
week of gestation was referred to the Obstetrics
Clinic of Adnan Menderes University Faculty of
Medicine. Informed consent was obtained for the
publication of the case. Her history was significant in
terms of a previous cesarean delivery at term, a nor-
mal first trimester combined test result, 100 mg daily
salicylic acid (Coraspin 100 mg, Bayer Turkish
Chemicals Industry, Istanbul, Turkey) usage for di-
astolic notches on bilateral uterine arteries observed
at her 20" week scan, and an abnormal 100 g oral glu-
cose test result leading to a gestational diabetes diag-
nosis with a referral to the endocrinology clinic.
Insulin treatment was started for high blood glucose
levels besides a low carbohydrate diet and exercise. A
Doppler ultrasound study at her 25" week of gesta-
tion revealed normal umbilical artery indices but bi-
lateral notches and increased resistance in uterine
arteries. A repeat umbilical Doppler ultrasound eval-
uation performed fifteen days later revealed an in-
creased S/D ratio (3.46) in one of the umbilical
arteries and normal S/D in the other umbilical artery.
One week later, the S/D ratio was 3.63 in one of the
umbilical arteries while 3.12 in the other. In addition,
the pulsatility index of the middle cerebral artery was
1.28 and the S/D ratio was 3.67. A course of be-
tamethasone (12 mg IM, daily for 48 hours; Celestone
Chronodose,
Turkey) was administered for fetal lung maturity. On
the patient’s follow-up exam in three days, absent end-
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diastolic flow was found in one of the umbilical ar-
teries (S/D ratio 7.67) and a 3.45 S/D ratio on the other
(Figure 1). Three days later, due to fetal distress find-
ings on the non-stress test and decreased fetal move-
ments, a cesarean delivery was performed. A 1,100 g
female baby was born with the respective Apgar
scores of 7 and 8 at the 1* and 5" minutes. The new-
born was monitored in an incubator for 42 days in the
neonatal intensive care unit. After the operation, a
macroscopic evaluation of the placenta revealed that
one of the two umbilical arteries was nodular in ap-
pearance with interrupted blood flow (Figure 2).
Moreover, a pathological light microscopic examina-
tion of the umbilical cord revealed that the diameter of

192

FPS 19D
C3-7€P

SONOACE  20140623-001
X4 N

Kadin Hast. Do" 15.0cm Ml 07| 23062814
0B

HGen.! T 1.3 1607:50
pojces/peo NN
8548/ FAS
FS12/PGCO
[PW] G62 /3.0kHz / DR2
F1 13.005652mm /¥
PGCO

o Sy

FIGURE 1: Absent end-diastolic flow on one of the umbilical arteries.

FIGURE 2: One of the two umbilical arteries was nodular in appearance with in-
terrupted blood flow.

one of the umbilical arteries was smaller than the
other. (243x99 um vs 531x281 pum) (Figure 3).

I DISCUSSION

Here, we presented a case with two umbilical arteries
where the Doppler waveforms observed were signif-
icantly different from each other. To the best of our
knowledge in the literature, there is only one study
regarding Doppler measurements in both umbilical
arteries. In eighty patients with gestational ages be-
tween 20 and 40 weeks, Predanic et al. evaluated both
umbilical arteries in each case by measuring at the
same transverse section level and found these to
have different S/D ratios.” This difference was more
prominent in the early gestational weeks and tended
to decrease with advancing gestational age. The re-
searchers speculated that Hyrtl anastomosis was caus-
ing this condition. The anastomosis is found on the
placental side of the umbilical cord, helping to bal-
ance blood flow and pressure between the two um-
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bilical arteries.® They therefore suggested that a dif-
ference in Doppler indices between two umbilical ar-
teries in the same patient at advanced gestational ages
could be an early sign of fetal hypoxia and fetal dis-
tress.

To be able to obtain Doppler measurements of
each of two umbilical arteries, they first need to be
discerned. It is relatively easier to do this on the intra-
abdominal segment of the cord than on the rest.” It is
known that the diameters of the umbilical cord and
artery change as they get closer to the placental in-
sertion site due to increased bifurcations. Therefore it
is difficult to discern each of the umbilical arteries by
their diameters and knowledge about accurate meas-
urement techniques for these coiled and pulsatile ves-
sels is limited.’

The umbilical coiling index may be another ap-
proach to differentiate two umbilical arteries; this is
calculated as one divided by the distance between
sequential coils in centimeters."'* In a study where
the distance between two coils on the umbilical ar-
tery was measured and the coiling index calculated,
it was speculated that this approach required expe-
rience and for this reason results could be subjec-
tive."

Umbilical arteries can be examined histopatho-
logically in an attempt to differentiate between the
two. In the literature, there are studies using scanning
electron microscopy and corrosion techniques to in-
vestigate placental vascular morphology and three-

FIGURE 3: The light microscopic examination of umbilical cord revealed that the
diameter of one of the umbilical arteries was smaller than the other (243x99 pm vs
531x281 um) (H&E,x100).
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dimensional microscopic/morphologic remodeling.'?
In their study, Baykal et al. examined the placentas
of pregnant women with intrauterine growth retarda-
tion and found thinner, more branched and tortuous
umbilical arteries." In our case, the pathological elec-
tron microscopic examination of the umbilical cord
revealed that the diameter of one of the umbilical ar-
teries was smaller than the other.

In conclusion, abnormal Doppler findings on
one of the two umbilical arteries were found in this
case, supporting an early sign of fetal distress in ac-
cordance with the literature. The important point was
the ability to differentiate the two umbilical arteries
from each other during the Doppler evaluation. Ac-
cording to available data, it seems like measuring
both arteries separately in the same window is more
accurate; however, the value of measuring the diam-
eters of each artery and/or using the umbilical artery
coiling index to differentiate the two arteries from
each other is not clear. It is evident that we need bet-
ter planned, adequately powered randomized clinical
trials, conducted with a multidisciplinary approach,
encompassing detailed pathological and radiological
assessments, to enable the clarification of the uncer-
tainties of this topic.

Source of Finance

During this study, no financial or spiritual support was received
neither from any pharmaceutical company that has a direct con-
nection with the research subject, nor from a company that pro-
vides or produces medical instruments and materials which may

negatively affect the evaluation process of this study.

Conflict of Interest

No conflicts of interest between the authors and / or family mem-
bers of the scientific and medical committee members or members
of the potential conflicts of interest, counseling, expertise, working

conditions, share holding and similar situations in any firm.

Authorship Contributions

Idea/Concept: Selda Demircan Sezer,; Design: Selda Demircan
Sezer, Siimeyra Nergiz Avcioglu; Control/Supervision: Hasan
Yiiksel, Siindiiz Ozlem Altinkaya; Data Collection and/or Pro-
cessing: Hasan Yiiksel, Siindiiz Ozlem Altinkaya, Analysis and/or
Interpretation: Selda Demircan Sezer, Siimeyra Nergiz Avcioglu,
Literature Review: Siimeyra Nergiz Avcioglu; Writing the Article:
Selda Demircan Sezer, Siimeyra Nergiz Avcioglu; Critical Review:
Hasan Yiiksel, Siindiiz Ozlem Altinkaya, Emre Zafer.



Selda DEMIRCAN SEZER et al.

Turkiye Klinikleri J Case Rep. 2021;29(4):191-4

FitzGerald DE, Drumm JE. Non-invasive
measurement of human fetal circulation using
ultrasound: a new method. Br Med J. 1977;
2(6100):1450-1. [Crossref] [PubMed] [PMC]

Macara L, Kingdom JC, Kohnen G, Bowman
AW, Greer IA, Kaufmann P. Elaboration of
stem villous vessels in growth restricted preg-
nancies with abnormal umbilical artery
Doppler waveforms. Br J Obstet Gynaecol.
1995;102(10):807-12. [Crossref] [PubMed]

Sonesson SE, Fouron JC, Drblik SP, Tawile C,
Lessard M, Skoll A, et al. Reference values for
Doppler velocimetric indices from the fetal and
placental ends of the umbilical artery during
normal pregnancy. J Clin Ultrasound.
1993;21(5):317-24. [Crossref] [PubMed]

Maulik D, Yarlagadda AP, Youngblood JP,
Willoughby L. Components of variability of um-
bilical arterial Doppler velocimetry--a prospec-
tive analysis. Am J Obstet Gynecol.
1989;160(6):1406-9; discussion 1409-12.
[Crossref] [PubMed]

Schaefer M, Wittstock G, Ville Y. Dopplerson-
ographische Untersuchungen der fetalen
Nabelschnurarterien im intraabdominalen Ab-

I REFERENCES

schnitt bei normalen Einlingsschwanger-
schaften [Doppler ultrasound examination of
fetal umbilical arteries of the intra-abdominal
segment in normal singleton pregnancies]. Z
Geburtshilfe Neonatol. 2000;204(4):135-9.
German. [Crossref] [PubMed]

Skoll MA, Fouron JC, Sonesson SE, Nyctelius
H, Lessard M, Drblik SP. Doppler velocimetric
indices from the abdominal and placental ends
of the umbilical artery of growth-restricted fe-
tuses. J Clin Ultrasound. 1997;25(8):421-4.
[Crossref] [PubMed]

Predanic M, Kolli J, Yousefzadeh P, Pennisi J.
Disparate blood flow patterns in parallel um-
bilical arteries. Obstet Gynecol. 1998;91(5 Pt
1):757-60. [Crossref] [PubMed]

Raio L, Ghezzi F, di Naro E, Franchi M,
Balestreri D, Dirig P, et al. In-utero character-
ization of the blood flow in the Hyrtl anastomo
sis. Placenta. 2001;22(6):597-601. [Crossref]
[PubMed]

Acharya G, Wilsgaard T, Berntsen GK, Maltau
JM, Kiserud T. Reference ranges for serial
measurements of blood velocity and pulsatility
index at the intra-abdominal portion, and fetal

194

10.

.

12.

13.

and placental ends of the umbilical artery. Ul-
trasound Obstet Gynecol. 2005;26(2):162-9.
[Crossref] [PubMed]

Degani S, Lewinsky RM, Berger H, Spiegel D.
Sonographic estimation of umbilical coiling
index and correlation with Doppler flow char-
acteristics. Obstet Gynecol. 1995;86(6):990-
3. [Crossref] [PubMed]

Narayan R, Saaid R, Pedersen L, Hyett J. Ul-
trasound assessment of umbilical cord mor-
phology in the first trimester: a feasibility study.
Fetal Diagn Ther. 2015;38(3):212-7. [Cross-
ref] [PubMed]

Peker T, Omeroglu S, Hamdemir S, Celik H,
Tatar |, Aksakal N, et al. Three-dimensional as-
sessment of the morphology of the umbilical
artery in normal and pre-eclamptic placentas.
J Obstet Gynaecol Res. 2006;32(5):468-74.
[Crossref] [PubMed]

Baykal C, Sargon MF, Esinler |, Onderoglu S,
Onderoglu L. Placental microcirculation of in-
trauterine growth retarded fetuses: scanning
electron microscopy of placental vascular
casts. Arch Gynecol Obstet. 2004;270(2):99-
103. [Crossref] [PubMed]


https://doi.org/10.1136/bmj.2.6100.1450
https://pubmed.ncbi.nlm.nih.gov/589262/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1632644/
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/j.1471-0528.1995.tb10847.x
https://pubmed.ncbi.nlm.nih.gov/7547738/
https://onlinelibrary.wiley.com/doi/10.1002/jcu.1870210505
https://pubmed.ncbi.nlm.nih.gov/8514899/
https://www.sciencedirect.com/science/article/abs/pii/0002937889908624?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/2660567/
https://www.thieme-connect.de/products/ejournals/abstract/10.1055/s-2000-10210
https://pubmed.ncbi.nlm.nih.gov/11008335/
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1097-0096(199710)25:8%3C421::AID-JCU2%3E3.0.CO;2-L
https://pubmed.ncbi.nlm.nih.gov/9321713/
https://journals.lww.com/greenjournal/Abstract/1998/05000/Disparate_Blood_Flow_Patterns_in_Parallel.22.aspx
https://pubmed.ncbi.nlm.nih.gov/9572225/
https://www.sciencedirect.com/science/article/abs/pii/S014340040190685X?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/11440549/
https://obgyn.onlinelibrary.wiley.com/doi/10.1002/uog.1902
https://pubmed.ncbi.nlm.nih.gov/15883983/
https://www.sciencedirect.com/science/article/abs/pii/002978449500307D?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/7501354/
https://www.karger.com/Article/Abstract/375159
https://www.karger.com/Article/Abstract/375159
https://pubmed.ncbi.nlm.nih.gov/25765522/
https://obgyn.onlinelibrary.wiley.com/doi/10.1111/j.1447-0756.2006.00433.x
https://pubmed.ncbi.nlm.nih.gov/16984513/
https://link.springer.com/article/10.1007%2Fs00404-003-0511-z
https://pubmed.ncbi.nlm.nih.gov/12838432/

