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Abstract. - OBJECTIVE: Pulmonary hyper-
tension (PH) is a rare heart disease associat-
ed with high maternal and fetal mortality. This
study aims to discuss anesthesia management
and the fetal and maternal outcomes of patients
with PH followed-up at our clinic.

PATIENTS AND METHODS: This study in-
cludes a retrospective analysis of 105 pregnant
women with PH. The patients were classified ac-
cording to the mean pulmonary artery pressure
(mPAP) values measured at rest by transtho-
racic echocardiography. The first group includ-
ed patients with an mPAP value between 25 and
49 mmHg, considered to have a mild PH, where-
as patients with an mPAB value =50 mmHg were
considered to have severe PH and were includ-
ed in the second group.

RESULTS: When the patients were examined
for etiology, the majority (n=84, 70.5%) were
found to have type 2 PH. It was found that in
pregnant women with severe PH, the diameters
of the left atrium, right atrium, and right ventricle
were significantly larger (p=0.008, p=0.04, and
p=0.013, respectively), and the ejection fraction
was also significantly lower (p=0.04).

CONCLUSIONS: Although there has been a
partial decrease in mortality for PH in recent
years, it is still a serious condition that requires
a multidisciplinary approach and well-planned
obstetric treatment.
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Introduction

Pulmonary hypertension (PH), defined as
mean pulmonary artery pressure (mPAP) >25
mmHg at rest, is a rare and severe clinical syn-
drome characterized by pulmonary remodeling
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and increased pulmonary vascular resistance'~.
Epidemiological data on PH indicates that women
are 3-4 times more susceptible to developing PH
than men. Current findings suggest that sex hor-
mones play a significant role in pulmonary vas-
cular disease. Moreover, women diagnosed with
PH are frequently young and within childbearing
age>*. How pregnancy-related changes in sex hor-
mones might affect pregnant patients with PH is
currently a matter of intense debate. In addition,
it is a concern that the physiological burden of
pregnancy in patients with PH is associated with
high maternal and fetal mortality’. PH-related
mortality generally results from the inability of
the right ventricle and pulmonary vascular struc-
ture to adapt to cardiovascular changes during
pregnancy and postpartum®. Cardiac output (CO)
increases during pregnancy and can reach up to
9 L/min in the terminal period™s. Moreover, the
increase in progesterone and nitric oxide causes
a decrease in systemic and pulmonary vascular
resistance (PVR)’. However, because pulmonary
vascular elasticity is impaired in women with PH,
pregnancy-related PH causes higher CO suppres-
sion of the right ventricle, leading to an increase
in PVR.

Since pregnancy is associated with high ma-
ternal mortality (30-56%) in patients with PH, the
World Health Organization (WHO)", which de-
fined the mean pulmonary artery pressure at rest
as (mPAP) >25 mmHg, recommends avoiding
pregnancy. However, right heart catheterization
(RHC) is an invasive procedure in patients with
PH who develop pregnancy, and although it is
the gold standard diagnosis for PH, transthoracic
echocardiography is currently used for screen-
ing'. The 2013 WHO updated PH classification
divided PH into five groups based on etiology:
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pulmonary arterial hypertension (group 1); PH
resulting from a disease in the left ventricle
(group 2); lung disease (group 3); thrombotic
disease (group 4); and multifactorial etiologies
(group 5)*2.

Prognosis in PH pregnant women has im-
proved with the emergence of new targeted ther-
apies and using a multidisciplinary approach'*-'>.
Although pregnancy seems safer today, mortality
remains high in women with PH'*". The great-
est risk period is the puerperium and the early
postpartum period. The severity of PH, delay in
hospitalization, and perhaps the use of general
anesthesia (GA) are risk factors for maternal
death®. Regional anesthesia (RA) is generally pre-
ferred to GA'®. Optimizing fluid balance and right
ventricular (RV) function are vital predictors
of favorable outcomes. For treatment, a tailored
approach is essential, with many units initiating
treatment with oral sildenafil. Bosentan and oth-
er endothelin receptor antagonists are linked to
embryopathy and should be discontinued unless
there is a substantially elevated risk to the mother.
Patient subgroups that respond well to calcium
channel blocker (CCB) therapy and demonstrate
a genuine vasodilator response carry a lower risk.
Thromboembolism poses a significant threat, and
thus, anticoagulant therapy can be introduced.
Additionally, diuretics might be necessary for
patients exhibiting heart failure'.

This study aims to divide pregnant women
with PH who underwent a cesarean section at
the Dicle University operating room into two
groups — mild and severe PH — according to their
mean pulmonary artery pressure and to define the
clinical features, treatment and multidisciplinary
management strategies, and maternal-fetal out-
comes of PH in these groups.

Patients and Methods

This study was initiated after obtaining ap-
proval from the Ethics Committee of Dicle Uni-
versity Faculty of Medicine Non-Interventional
Clinical Research dated June 9, 2022 (number
170). This retrospective cross-sectional study was
conducted in accordance with the Helsinki Dec-
laration of Human Rights.

In our study, anesthesia methods applied to
pregnant patients with high average pulmonary
artery pressure who were operated at the Di-
cle University Hospital between January 2016
and December 2021 were evaluated. The weeks
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post-delivery, maternal age, the diagnosis of car-
diac disease, cardiac operation history (if any),
and mortality and morbidity conditions of the
pregnant women were recorded in this study.
The American Society of Anesthesiologist (ASA)
classification of patients, type of anesthesia, the
use of intraoperative inotropes, and length of
stay in intensive care units were recorded. The
APGAR scores and birth weights of newborns
were also recorded. This scoring system provides
a standardized assessment for infants after de-
livery. The APGAR score compromises 5 com-
ponents: (1) color, (2) heart rate, (3) reflexes, (4)
muscle tone, and (5) respiration.

PH was defined as exhibiting an mPAP value
of >25 mm Hg. A mPAP value between 25 and
49 mmHg, compared to the highest value mea-
sured during pregnancy, was considered mild,
whereas a condition of >50 mmHg was defined as
severe PH'>""2!. Transthoracic echocardiography
records of the patients were analyzed for mean
pulmonary artery pressures. In our retrospective
study, invasive RHC could not be performed. We
had a total of 107 patients with an mPAP value of
>25 mmHg. Two of these patients were excluded
because they had twin pregnancies. The patients
with an mPAB value between 25 and 49 mmHg
were classified as Group 1, and those with a value
>50 mmHg were classified as Group 2. Group
1 and Group 2 consisted of 84 and 21 patients,
respectively. The patients in the groups were
compared for the following parameters: age, gra-
vidity parity, length of stay in the intensive care
unit, hemoglobin levels, type of anesthesia, ASA
intraoperative inotropic agent use, tubal ligation,
drug treatment for PH, etiology, echocardiogra-
phy (ECHO) findings, and APGAR scores.

Statistical Analysis

SPSS 24.0 software for Windows (IBM Corp.,
Armonk, NY, USA) was used for the statisti-
cal analysis. Continuous data are expressed as
mean, and standard deviation and categorical
data are expressed as frequency and percentage.
The categorical data of the groups were com-
pared using the Chi-square and Fisher’s exact
tests. The Kolmogorov-Smirnov test was used to
determine whether the numerical data were nor-
mally distributed. The Student’s 7-test was used
to analyze data with a normal distribution, while
the Mann-Whitney U test was used to analyze
non-normally distributed data. In all compari-
sons, p<0.05 was considered significant.
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Results

A total of 107 patients were included in the
study. Two patients were excluded from the study
because they had twin pregnancies, and the study
was completed with 105 patients. The mean age
of the patients included in the study was 30.45
years. The demographic and clinical characteris-
tics of the patients are shown in Table I.

When the etiology of the patients was exam-
ined, it was found that the majority of our patients
had type 2 PH (theumatic valve disease, heart
failure, subaortic membrane, etc.). Of these pa-
tients, 68 were in the mild PH, while 16 were in
the severe PH group. Ten of 15 patients who had

Table I. Demographic data of patients.

type 1 PH group [Atrial Septal Defect (ASD),
Ventricular Septal Defect (VSD), Patent Foramen
Ovale (PFO), combined congenital heart diseases,
Marfan syndrome], were in the mild PH group,
and 5 patients were in the severe PH group. All
type 3 PH patients (6) were also in the mild PH
group. Nine of our patients underwent cardiac
surgery, and two of them underwent mitral valve
replacement, one underwent subaortic membrane
repair, two underwent ASD closure, two under-
went outlet VSD closure, one underwent aortic
aneurysm, and one underwent VSD-PDA closure
surgery.

When the groups were compared in terms of
demographic and clinical characteristics, it was

Group 1 (Mild PAH, n = 84) Group 2 (Severe PAH, n = 21)
Characteristic Mean sD Mean sD p-value
Age (yr) 30.95 6.21 28.47 6.19 0.74
Gravidity 3.96 2.11 2.66 1.87 0.008
Parity 2.54 1.92 1.38 1.53 0.009
Hemoglobin (g/L) 11.13 178 11.23 1.57 0.817
Intensive care hospitalization period 3.08 1.46 3.09 1.81 0.784
Frequency Percent Frequency Percent
Type of Anesthesia
General 36 429 12 571 0.24
Regional 48 571 9 429
ASA
2 54 64.3 9 429 0.046
3 29 34.5 10 47.6
4 1 1.2 2 9.5
Use of inotropic agent
Used 16 19 6 28.6 0.337
Not used 68 81 15 71.4
Tubal ligation
Done 40 47.6 7 333 0.239
Not done 44 524 14 66.7
Drug use
ERA-PDEI 0 0 4 19 <0.001
Diuretic 6 7.1 1 4.8
CCB 2 2.4 0 0
Anticoagulant 18 214 1 4.8
Combined 15 179 13 61.9
No Drug 43 51.2 2 9.5
Etiology (WHO PH group)
Type 1 10 11.9 5 23.8 0.200
Type 2 68 81 16 76.2
Type 3 6 7.1 0 0

ASA: American Society of Anesthesiologist; ERA: Endothelin Receptor Antagonist; PDEIL: Phosphodiesterase Inhibitor;
CCB: Calcium Canal Blocker; WHO: World Health Organization; PH: Pulmonary hypertension; PAH: Pulmonary Arterial
Hypertension.CCB: Calcium Canal Blocker; WHO: World Health Organization; PH: Pulmonary hypertension; PAH: Pulmonary

Arterial Hypertension.
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Table II. Relationship between pulmonary arterial pressure and APGAR score.

Group 1 (Mild PAH, n = 84) | Group 2 (Severe PAH, n = 21)
Mean SD Mean sD p-value
Neonatal 1-min APGAR 5.42 1.67 5.52 2.33 0.993
Neonatal 5-min APGAR 7.72 1.75 7.76 2.16 0.761
Birth weight (gr) 2630.03 746.28 2616 841 0.27
Delivery week 3571 3.86 35.09 3.65 0.917

PAH: Pulmonary Arterial Hypertension. APGAR: This score comprises 5 components: (1) color; (2) heart rate; (3) reflexes; (4)

muscle tone; and (5) respiration.

found that the gravidity and parity ratios of the
patients in Group 1 were statistically significantly
higher (p=0.008; p=0.009). In addition, the ASA
score was found to be statistically significantly
higher in patients in Group 2 (p=0.046). At the
same time, it was found that patients in Group
2 had a statistically significant higher drug use
(p<0.001). It was determined that there was no
statistically significant difference between the
groups in terms of age, hemoglobin, tubal liga-
tion rate, length of stay in the intensive care unit,
anesthesia method applied, and inotropic agent
requirement (p>0.05) (Table I).

When the patients in the groups were com-
pared according to the characteristics of the
newborns, no statistically significant difference
was found between the two groups in terms of
APGAR scores at 1 and 5 minutes after birth,
birth weight, and delivery week of the infants
(p>0.05) (Table I1). When the groups were com-
pared in terms of ECHO findings, it was found
that the LA, RA, and RV diameters of the pa-
tients in Group 2 were statistically significantly
higher than those in Group 1, and the ejection
fraction (EF) values were found to be lower than
those in Group 1 (p=0.008, p=0.04, p=0.013,

Table Ill. Echocardiographic data in patients with PAH.

p=0.04). No significant difference was found
in both groups in terms of LV diameter values
(p>0.05) (Table III).

When the patients were grouped as general
and RA according to the type of anesthesia ap-
plied, the 1-min APGAR scores of the infants of
the patients who received GA were statistically
significantly lower than the RA group (p=0.005).
It was determined that there was no difference
between the patients who underwent general and
regional anesthesia in terms of 5-min APGAR
scores and intensive care hospitalization duration
(p>0.05) (Table IV).

Discussion

At the end of this study, in which the clinical
features of pregnant women with PH who under-
went cesarean section, multidisciplinary manage-
ment strategies with treatment, and maternal-fe-
tal outcomes of PH were defined, it was found
that the diameters of the left atrium, right atrium,
and right ventricle were larger in pregnant wom-
en with severe PH, while ejection fraction was
found to be lower.

Group 1 (Mild PAH, n = 84) Group 2 (Severe PAH, n = 21)
Mean SD Mean SD p-value
% EF 59.64 6.43 57.38 7.84 0.04
LA diameter (mm) 4.09 0.707 4.55 0.65 0.008
LV diameter (mm) 4.59 0.63 4.61 0.78 0.997
RA diameter (mm) 343 0.61 3.88 0.9 0.04
RV diameter (mm) 3.33 0.52 4.61 0.78 0.013

% EF: Ejection Fraction; LA:
Right Ventricular.
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Left Atrium, LV: Left Ventricular, PAH: Pulmonary Arterial Hypertension, RA: Right Atrium, RV:
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Table IV. The Relationship Between Anesthesia Method and APGAR score and intensive care hospitalization.

General Anesthesia Regional Anesthesia
Mean SD Mean SD p-value
Neonatal 1-min APGAR 5.04 1.78 5.78 1.78 0.005
Neonatal 5-min APGAR 7.52 1.77 791 1.77 0.135
Intensive care hospitalization Duration 3.39 1.78 2.82 1.24 0.13

APGAR: This score comprises 5 components: (1) color, (2) heart rate, (3) reflexes, (4) muscle tone, and (5) respiration.

In the literature, various studies have exam-
ined pregnant patients with pulmonary hyperten-
sion. For instance, in their retrospective study of
79 pregnant patients with PH, Luo et al** found
no significant difference in ejection fraction and
cardiac output (CO) between those with mild and
severe PH. However, consistent with our findings,
they* observed that the right atrial diameter and
right ventricular diameter were statistically larger
in patients with severe PH.

When pulmonary hypertension is evaluated in
terms of etiology, it is seen that the most com-
mon cause is PH due to left heart diseases”. In
our study, there were mostly type 2 PH patients,
and the most common cause was rheumatic valve
disease.

There is no definitive guidance regarding
the optimal anesthesia method for patients with
PH'™. Nevertheless, past research®'® has high-
lighted that PH patients undergoing general
anesthesia (GA) face a risk of death four times
higher than those receiving regional anesthe-
sia. In addition, in a prospective observational
study', it was stated that all pregnant PH pa-
tients who died after delivery had been admin-
istered GA. It remains unclear whether these
observations reflect the harmful effects of GA,
rather than being the result of a bias of choice
associated with administering GA to pregnant
women with a worse general condition'. How-
ever, there is also a consensus recommending
the application of RA in pregnant women with
PH*.

In our study, when the APGAR scores of the
infants of the patients to whom we applied GA
and RA were compared, we found that the 1-min-
ute APGAR scores of the infants of the patients
in the GA group were statistically significantly
lower, but the 5-minute APGAR scores were sim-
ilar. We associated this situation with the wors-
ening general condition of the pregnant women
to whom we applied GA. Khan et al*® compared

the APGAR scores of the infants of the pregnant
women they followed under GA and RA and
found that the APGAR scores were higher in the
RA group than in the GA group. These results are
consistent with the results of our study.

In a study, Safdar et al” examined 17 pregnant
idiopathic pulmonary arterial hypertension (IP-
AH) patients; they reported that maternal death
occurred in 3 (17.6%) patients up to 1 week after
delivery. Sanges et al*® examined 149 pregnant
women with PH between 2005 and 2012 and
stated that the overall maternal mortality rate
was 6% in this series. In a prospective study'’
conducted with 151 pregnant women with PH,
Sliwa et al”7 found the maternal mortality rate
below 5%. On the same subject, Monagle et
al?® reported the mortality rate as 5% in the
pregnant women with PH they followed, while
Keepanasseril et al?’ reported the mortality rate
as 4.9%. However, in the study of Keepanasseril
et al*’ the mortality rate was found to be higher
in patients with Eisenmenger syndrome and id-
iopathic PAH. In our study, one of 21 pregnant
women with severe PH died, and this rate was
4.76%. The patient who died had developed
Eisenmenger syndrome.

Luo et al* found no significant difference be-
tween the groups in terms of infant birth weights
in pregnant women with PH, whereas they found
the delivery weeks and APGAR scores of infants
significantly lower in the severe PH group. In our
study, we did not find a statistically significant
difference between the groups in terms of the
delivery week, infant birth APGAR score, and
birth weight of infants.

With the introduction of advanced therapeutic
alternatives to the treatment of pregnant wom-
en with PH, regression in symptoms, increased
functional capacity, and satisfactory survival
rates have been observed'. Ekinci et al?® reported
that 50% of the patients in the severe PH group
and only 25% of the patients in the moderate PH
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group received advanced treatments. The rate of
anticoagulant use was 81%. Meng et al?' divided
patients into two groups — mild and severe PH —
and stated that 73% of patients with severe PH
and 32% of patients with mild PH received fur-
ther treatment. In the same study, the rate of anti-
coagulant use was found to be 83%. In the study
by Keepanasseril et al?’ advanced PAH drug use
was observed in 31.3% of pregnant women. Luo
et al* reported that 32.3% of patients received
PH-specific treatment (diuretic, sildenafil, and
treprostinil) a few weeks before delivery. In our
study, four pregnant women with severe PH used
endothelin receptor antagonist and phosphodi-
esterase inhibitor before pregnancy. In addition,
17.9% of pregnant women with mild PH and
61.9% of pregnant women with severe PH had
been administered combined (diuretic, antico-
agulant) treatment. While 51.2% of the mild PH
pregnant women did not use any medication,
9.5% of the severe PH pregnant women (2 of them
uncontrolled pregnancies) did not have a history
of drug use.

Since right ventricular catheterization during
pregnancy was considered an invasive procedure
in our study, the diagnosis of PH was made only
by transthoracic and transesophageal echogra-
phy. Therefore, we could only show the changes
in echocardiography. This situation stands as a
limitation of our study. A second limitation is
that our study is a retrospective and single-center
study. Prospective and multicenter studies on the
subject are needed.

Conclusions

Pregnancy in patients with PH still maintains
its seriousness despite the decreasing mater-
nal mortality rate. In every patient with PH
who has the potential to give birth to a child,
pre-pregnancy counseling should be performed.
In particular, patients with worsening right heart
failure during early pregnancy should be offered
the option of terminating their pregnancy. How-
ever, if they plan to continue the pregnancy, PH
treatment should be arranged to increase the
chances of a positive outcome. In this context, a
multidisciplinary approach with an obstetrician,
a cardiologist dealing with PH, and an anesthe-
siologist is highly recommended. However, de-
spite the multidisciplinary approach, mortality
rates in pregnant patients with PH continue to
be high.

11320

Conflict of Interest
The authors declare that they have no conflict of interests.

Funding
This research received no external funding.

Ethics Approval

This study was initiated after obtaining approval from the
Ethics Committee of Dicle University Faculty of Medicine
Non-Interventional Clinical Research dated June 9, 2022
(number 170).

Availability of Data and Materials

All data generated or analyzed during this study are includ-
ed in this article. Further inquiries can be directed to the
corresponding author.

Informed Consent
Written informed consent was obtained from all patients
and/or their guardians.

Authors’ Contribution

All authors contributed to the study’s conception and de-
sign. The first draft of the manuscript was written by HTS,
OU, and SS, and all authors commented on previous ver-
sions of the manuscript. Material preparation: HTS and
ZBY. Data collection: ZBY and EB. Analysis was per-
formed by HTS and OU. Review and editing: SS, ZBY, and
MK. All authors read and approved the final manuscript.

ORCID ID

HTS: 0000-0003-1524-8685
EB: 0000-0002-6495-3287
OU: 0000-0002-5968-4561
SS: 0000-0002-2807-6424
ZBY: 0000-0002-5264-1972
MK: 0000-0003-4023-2976

References

1) Wu Y, Liu HM, Gu L, Li QW, Zhu L. Prostacyc-
lins and pulmonary arterial hypertension in chil-
dren. Eur Rev Med Pharmacol Sci 2022; 26: 37-
45,

2) Al-Hussaniy HA, Al-kuraishy AA, Jalil HJ. Eval-
uation of the efficacy of adrenergic neurons in-
hibition through various surgical and therapeutic
regimens on controlling blood pressure and cir-
cadian rhythm in patients with uncontrolled hy-
pertension. J Clin Trials Exp Investig 2022; 1:
106-113.



Management of anesthesia in pregnant women with pulmonary hypertension

5)

6)

7)

10)

11)

12)

13)

14)

Badesch DB, Raskob GE, Elliott CG, Krichman
AM, Farber HW, Frost AE, Barst RJ, Benza RL,
Liou TG, Turner M, Giles S, Feldkircher K, Mill-
er DP, McGoon MD. Pulmonary arterial hyperten-
sion: baseline characteristics from the REVEAL
Registry. Chest 2010; 137: D376-D387.

Mendoza-Romo-Ramirez MA, Garcia-Hernandez
JA, Rodriguez-Quilantan FJ, Avila-Infante A, Bar-
tolo-Sanchez FD, Silva-Ortiz JA, Valdés-Méndez
JA. Non-dipper effect in hypertense patients af-
ter renal transplantation by 24-hour ambulatory
blood pressure monitoring. Cir Cir 2021; 89: 769-
775.

Weiss BM, Zemp L, Seifert B, Hess OM. Out-
come of pulmonary vascular disease in preg-
nancy: a systematic overview from 1978 through
1996. J Am Coll Cardiol 1998; 31: 1650-1657.

Bédard E, Dimopoulos K, Gatzoulis MA. Has
there been any progress made on pregnancy out-
comes among women with pulmonary arterial hy-
pertension? Eur Heart J 2009; 30: 256-265.

Safdar Z. Pulmonary arterial hypertension in
pregnant women. Ther Adv Respir Dis 2013; 7:
51-63.

Meah VL, Cockcroft JR, Backx K, Shave R, Stohr
EJ. Cardiac output and related haemodynam-
ics during pregnancy: a series of meta-analyses.
Heart 2016; 10: 518-526.

Clark S L, Cotton D B, Lee W, Bishop C, Hill T,
Southwick J, Tolley D. 1989. Central hemodynam-
ic assessment of normal term pregnancy. Amer-
ican journal of obstetrics and gynecology 161; 6:
1439-1442.

Regitz-Zagrosek V, Roos-Hesselink JW, Bau-
ersachs J, Blomstrom-Lundqvist C, Cifkova R,
De Bonis M, lung B, Johnson MR, Kintscher U,
Kranke P, Lang IM, Morais J, Pieper PG, Pres-
bitero P, Price S, Rosano GMC, Seeland U, Si-
moncini T, Swan L, Warnes CA. 2018 ESC
Guidelines for the management of cardiovascu-
lar diseases during pregnancy. Kardiol Pol 2019;
77: 245-326.

Bossone E, D’Andrea A, D’Alto M, Citro R, Ar-
giento P, Ferrara F, Naeije R. Echocardiography
in pulmonary arterial hypertension: from diagno-
sis to prognosis. J Am Soc Echocardiogr 2013;
26: 1-14.

Simonneau G, Gatzoulis MA, Adatia |, Celer-
majer D, Denton C, Ghofrani A, Gomez San-
chez MA, Krishna Kumar R, Landzberg M,
Machado RF, Olschewski H, Robbins IM, Sou-
za R. Updated clinical classification of pulmo-
nary hypertension. J Am Coll Cardiol 2013; 62:
D34-D41.

Marty AT, Hilton FL, Spear RK, Greyson B. Post-
cesarean pulmonary embolism, sustained cardio-
pulmonary resuscitation, embolectomy, and near-
death experience. Obstet Gynecol 2005; 106:
1153-1155.

Jais X, Olsson KM, Barbera JA, Blanco |, Torbic-
ki A, Peacock A, Vizza CD, Macdonald P, Hum-

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

bert M, Hoeper MM. Pregnancy outcomes in pul-
monary arterial hypertension in the modern man-
agement era. Eur Respir J 2012; 40: 881-885.

Badesch DB, Raskob GE, Elliott CG, Krichman
AM, Farber HW, Frost AE, Barst RJ, Benza RL,
Liou TG, Turner M, Giles S, Feldkircher K, Mill-
er DP, McGoon MD. Pulmonary arterial hyperten-
sion: baseline characteristics from the REVEAL
Registry. Chest 2010; 137: 376-387.

Mandalenakis Z, Rosengren A, Skoglund K, Lap-
pas G, Eriksson P, Dellborg M. Survivorship in
children and young adults with congenital heart
disease in Sweden. JAMA Intern Med 2017; 177:
224-230.

Sliwa K, van Hagen IM, Budts W, Swan L,
Sinagra G, Caruana M, Blanco MV, Wagenaar
LJ, Johnson MR, Webb G, Hall R, Roos-Hes-
selink JW; ROPAC investigators. Pulmonary hy-
pertension and pregnancy outcomes: data from
the Registry of Pregnancy and Cardiac Disease
(ROPAC) of the European Society of Cardiology.
Eur J Heart Fail 2016; 18: 1119-1128.

Hemnes AR, Kiely DG, Cockrill BA, Safdar Z,
Wilson VJ, Al Hazmi M, Preston IR, MacLean
MR, Lahm T. Statement on pregnancy in pul-
monary hypertension from the Pulmonary Vas-
cular Research Institute. Pulm Circ 2015; 5:
435-465.

Galie N, Humbert M, Vachiery JL, Gibbs S, Lang
I, Torbicki A, Simonneau G, Peacock A, Vonk
Noordegraaf A, Beghetti M, Ghofrani A, Gomez
Sanchez MA, Hansmann G, Klepetko W, Lancel-
lotti P, Matucci M, McDonagh T, Pierard LA, Trin-
dade PT, Zompatori M, Hoeper M. 2015 ESC/
ERS Guidelines for the Diagnosis and Treatment
of Pulmonary Hypertension. Rev Esp Cardiol
2016; 69: 177.

Monagle J, Manikappa S, Ingram B, Malkoutzis
V. Pulmonary hypertension and pregnancy: The
experience of a tertiary institution over 15 years.
Ann Card Anaesth 2015; 18: 153-160.

Meng ML, Landau R, Viktorsdottir O, Banayan J,
Grant T, Bateman B, Smiley R, Reitman E. Pul-
monary Hypertension in Pregnancy: A Report of
49 Cases at Four Tertiary North American Sites.
Obstet Gynecol 2017; 129: 511-520.

Luo J, Shi H, Xu L, Su W, Li J. Pregnancy out-
comes in patients with pulmonary arterial hyper-
tension: A retrospective study. Medicine (Balti-
more) 2020; 99: e20285.

Kugikoglu MS, Baskurt M. [Pulmonary hyperten-
sion: diagnosis and clinical classification]. Anado-
lu Kardiyol Derg 2010; 10: 2-4.

Nadadur RD, Umar S, Wong G, Eghbali M, lorga
A, Matori H, Partow-Navid R, Eghbali M. Reverse
right ventricular structural and extracellular matrix
remodeling by estrogen in severe pulmonary hy-
pertension. J Appl Physiol (1985) 2012; 113: 149-
158.

Khan M N, Zubair H, Akram S, Perveen S, Fatima
A. A Comparative Study on the Effects of Spinal



H. Tosun Séner, E. Bulut, O. Uzundere, S. S6ner, Z. Baysal Yildinm, M. Kuyumcu

26)

Versus General Anaesthesia on Apgar Score of
the Neonates among Patients Enduring Elec-
tive Caesarean Section. PUIMHS 2022; 16: 526-
528.

Sanges S, Yelnik CM, Sitbon O, Benveniste O,
Mariampillai K, Phillips-Houlbracq M, Pison C,
Deligny C, Inamo J, Cottin V, Mouthon L, Launay
D, Lambert M, Hatron PY, Rottat L, Humbert M,
Hachulla E. Pulmonary arterial hypertension in id-
iopathic inflammatory myopathies: Data from the
French pulmonary hypertension registry and re-

11322

27)

28)

view of the literature. Medicine (Baltimore) 2016;
95: e4911.

Keepanasseril A, Pillai AA, Yavanasuriya J, Raj
A, Satheesh S, Kundra P. Outcome of pregnan-
cies in women with pulmonary hypertension: a
single-centre experience from South India. BJOG
An Int J Obstet Gynaecol 2019; 126: 43-49.

Ekici H, Imamoglu M, Okmen F, Ogultarhan R, Ye-
niel AO. Pulmonary hypertension in pregnancy:
experience from 45 cases at a tertiary care center.
J Matern Neonatal Med 2022; 35: 1769-1774.



