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ABSTRACT 

 

 

ARTICLE DETAILS 

 
Pulmonary hypertension is a disease of low prevalence that can affect women of childbearing age; 

however, it is the cardiovascular disease with the highest maternal mortality, up to 56%. Timely 

counseling and optimization of care during pregnancy and the peripartum period have reduced 

maternal mortality. We present the case of a 41-year-old female patient with a history of unspecified 

heart disease of 10 years of evolution without medical treatment and congenital hypoplasia of the 

right thoracic limb. She came to the emergency department with pregnancy of 22.3 weeks of 

gestation, dyspnea of medium efforts, peribuccal cyanosis and pulmonary murmur, so a 

transthoracic echocardiogram was performed at rest that reported moderate tricuspid 

insufficiency/mild aortic insufficiency/moderate pulmonary insufficiency with high probability of 

pulmonary hypertension, so it was suggested to interrupt the pregnancy via abdominal, which was 

denied by the patient and a referral to third level of care was made. Patient was readmitted at 34 

weeks of gestation with dyspnea on small efforts and labor in latent phase, so an emergency 

cesarean section was performed, with anesthetic management with fractionated peridural block, 

leaving the room with spontaneous ventilation, without vasopressor support to ICU, which later 

presented a torpid evolution until death.  
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INTRODUCTION  

Pulmonary hypertension is defined as a mean pulmonary 

arterial pressure >25 mmHg at rest, estimated by right heart 

catheterization.(1) The causes of this disease are 

multifactorial; they have been classified into five groups, 

highlighting: pulmonary arterial hypertension proper, 

pulmonary hypertension associated with left heart disease, 

pulmonary hypertension associated with lung disease, 

pulmonary hypertension associated with thromboembolic 

disease, and miscellaneous causes. The most common is left 

heart disease (up to 78.3%), the most serious complication of 

which is Eisenmenger's syndrome.(2) 

Pulmonary artery hypertension is characterized by diffuse 

obstruction and obliteration of the pulmonary arteries, which 

leads to increased resistance to blood flow to the lungs, 

causing the right ventricle to try to compensate by generating 

higher pressure to maintain pulmonary blood flow.(3) When 

the right ventricle cannot achieve this due to increased 

resistance, progressive heart failure develops and eventually 

death. In all cases, the presence of progressive dyspnea, 

syncope and angina should be investigated.(4) 

There are three moments of special risk of decompensation 

during pregnancy, which must be faced with special caution: 

1) At the end of the second trimester due to the greater 

expansion of plasma volume, 2) During labor, uterine 

contractions produce increased cardiac output by a 

compressive mechanical effect, 3) Immediate Puerperium, 

delivery and uterine retraction, releases the mechanical 

obstruction of the vena cava with increased venous return.(4,5) 

https://doi.org/10.47191/ijmscrs/v4-i07-27
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Heart disease is associated with a morbidity and mortality rate 

of 30 to 56%, with the immediate puerperium being the 

period of greatest risk, and fetal mortality can reach 28%.(6,7) 

Medical attention aimed at controlling pulmonary 

hypertension during pregnancy significantly reduces the 

associated complications and increases the possibility of 

obtaining a healthy newborn.(8,9) 

 

CLINICAL CASE 

Female patient, 41 years old, with a history of heart disease 

unstudied for 10 years, no medical diagnosis or treatment, 

congenital malformation of the right thoracic limb and short 

stature. Menarche 14 years, IVSA 14 years, regular 30x5 

cycles, MPF: none, G1.  

 
Figure 1. Upper limb malformation: Absence of forearm 

and finger hypoplasia. 

 

She came to the emergency department reporting mild 

dyspnea when performing daily activities, with SaO2 96%, 

physical examination with pallor of the integuments, scarce 

peribuccal cyanosis, jugular ingurgitation grade I, 

unspecified pulmonary murmur, hypoplastic right thoracic 

limb, capillary filling 3 seconds, edema of extremities +, so 

an admission diagnosis of Pregnancy of 22.3 weeks of 

gestation by USG of second trimester + unspecified heart 

disease was integrated. A transthoracic echocardiogram was 

performed at rest with LVEF 50%, dilated right ventricle with 

pressure and volume overload, moderate tricuspid 

insufficiency, mild aortic insufficiency, moderate pulmonary 

insufficiency with dilation of the pulmonary artery with high 

probability of pulmonary hypertension, with a PSAP 95.5 

mmHg and TAPSE 20.2 mm. She is evaluated by the 

Gynecology service, which suggests hospitalization to end 

her pregnancy for maternal benefit, however, it is denied. She 

is also evaluated by the Cardiology service who mentions that 

she does not deserve medical treatment and refers her to the 

3rd level of care.  

In her second emergency visit, patient came two months later 

with exacerbation of dyspnea with 92% SaO2, paraclinical 

tests were performed highlighting thrombocytopenia of 

113/mm3, Obstetric USG was performed with report of 

pregnancy 25.5 sdg, weight 845 grams, with simple circular 

cord, ECG with pulmonary P wave in DII and AVF, and 

inversion of T wave in V1 and V2. Toxemic profile was 

requested, which was not pathological. Patient reported not to 

refer to the third level, so hospital admission was insisted, 

without success, with voluntary discharge signature.  

The patient came to her third consultation with obstetric pain 

of 3 days of evolution, accompanied by dyspnea on small 

efforts, asthenia, adynamia, referring fetal movements, with 

SaO2 48%, HR 112 bpm, peripheral cyanosis, FHR 118 bpm, 

cervix 2 cm dilated, 40% effacement, amnion intact, edema 

of the lower limbs ++, delayed capillary filling. Paraclinical 

tests were performed again with glucose 136 mg/dl, urea 25 

mg/dl, uric acid 12.9, BUN 8.8 mg/dl, creatinine 0.5 mg/dl, 

hb 11.9 g/dl, ht 36.3%, leukocytes 6.4, platelets 129,000, PT 

11.8, PTT 28.8, INR 1.03, fibrinogen 93, evaluation by the 

Cardiology service was requested, who recommended 

interruption of pregnancy due to exacerbation of heart 

disease.  

Admitted to the operating room with a diagnosis of 

Pregnancy 34 weeks of gestation due to LMP/unspecified 

cardiomyopathy with severe pulmonary 

hypertension/TPFL/mild thrombocytopenia/satisfied parity, 

for cesarean section + BTL. Patient is admitted to the ward, 

type 1 monitoring is performed, with the following vital signs 

on admission: BP 115/64 mmHg, HR 101 bpm, SatO2 52% 

with mask with reservoir, no oxygen, stuporous, generalized 

pallor of the integuments, peripheral cyanosis, hypoventilated 

lung fields, lower limb edema ++.  

Supplemental oxygen is administered with a mask with 

reservoir with FiO2 at 70% and anesthetic technique is 

performed with fractionated peridural block in left lateral 

decubitus with Lidocaine 2% 140 mg PD + Fentanyl 150 mcg 

PD, functional peridural catheter is introduced, latency of 15 

minutes is given, reaching T5 diffusion, without toxicity data, 

with vital signs after anesthesia: BP 121/71, HR 99, SaO2 

77%. The patient was placed in supine decubitus, without 

tolerating the position, so the surgical procedure was 

performed in a semi-fowler position.   

A live product was obtained, female, with simple circular 

cord, born in apnea, hypotonic, HR 60 bpm, so 1 cycle of 15 

seconds PPV was started, with partial improvement, so 

advanced airway management was decided, weight 1730 

grams, height 43 cm, Capurro not assessable, Apgar 6/8, 

Silverman not assessable, with meconium + fluid.  

It was decided to use Carbetocin 50 mcg IV bolus as 

uterotonic, obtaining an adequate uterine tone. The surgical-

anesthetic procedure was concluded and the patient was 

discharged to intensive care with spontaneous ventilation, 

with a mask with a 70% FiO2 reservoir, without vasopressor 

support, with the following vital signs at discharge: BP 

120/71 mmHg, HR 101 bpm, SaO2 63%. Peridural catheter 

was left in place until clinical and paraclinical reevaluation.  

Subsequently, she was admitted to the ICU with the following 

vital signs: BP 132/70 mmHg, HR 101 bpm, RR 20 rpm, 

SaO2 63%, MAP 86, with face mask with reservoir with FiO2 

at 70%. Four hours after admission, the patient presented 

transvaginal bleeding of 300 cc, so she was evaluated by 

Gynecology, who commented that it was compatible with 

https://en.wikipedia.org/wiki/Thrombocytopenia
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lochia, misoprostol 800 mcg rectally was indicated, with 

partial cessation of bleeding, during the night the patient 

presented increased transvaginal bleeding with exacerbation 

of dyspnea with supplemental oxygen with CPAP with FiO2 

at 100% with SaO2 20%, Therefore, advanced airway 

management was decided with rapid intubation sequence, 

direct laryngoscopy was performed at the first attempt, 

Cormack 2 and she was coupled to volume-controlled IMV, 

FiO2 at 100%, PEEP 10, FR 20, VT 300, with MAP 68. New 

paraclinics are performed with TB 2.8, DB 1.8, IB 1, TGO 

2793, TGP 1215, dimer D 3155 ng/dl, glucose 58, urea 77.9, 

BUN 36, creatinine 2.4, uric ac 14.9, Cl 106, Na 138, K 6. 2, 

Hb 13.3, hto 41, leukocytes 28.7, neu 86.9, platelets 8,000, 

urine proteins 300 mg/dl, arterial blood gas with pH 6.9, pco2 

32, hco3 7.9, lactate 10, BE -23, PO2/FIO2 45, GAP anion 

23. Patient evolves torpidly and one day after admission to 

ICU, he requires double vasopressor with norepinephrine - 

vasopressin and double inotropic with dopamine - 

dobutamine. The patient presented data of multiple organ 

failure, so antikalemic measures with calcium gluconate, 

diuretic, MNB with salbutamol and platelet transfusion were 

indicated.  

Cardiology evaluation was requested and a transthoracic 

echocardiogram was performed with report of right heart 

failure secondary to dilatation of right chambers and with data 

of severe pulmonary hypertension, moderate pulmonary 

insufficiency, severe tricuspid insufficiency, mild aortic 

insufficiency.  

Patient died with a diagnosis of refractory cardiogenic 

shock/multiple organ failure/unspecified heart disease/severe 

pulmonary hypertension/immediate pathological 

perioperative period. 

The newborn was evaluated by the pediatric cardiology 

service, with an echocardiogram that reported transverse 

aortic arch and borderline isthmus without hemodynamic 

repercussions, patent foramen ovale with left to right shunt, 

with pulmonary pressure in normal ranges, with preserved 

biventricular systolic and diastolic function. The newborn 

was discharged hemodynamically stable, with spontaneous 

ventilation, with an outpatient appointment for follow-up by 

the Pediatric Cardiology service.   

 

DISCUSSION  

Pulmonary hypertension (PH) is estimated to affect 1.1 out of 

every 100,000 pregnancies, generating a high maternal 

mortality which is close to 50%, however, with adequate 

treatment, mortality can be reduced by 15 to 30%.(10,11) 

The main recommendation of international guidelines on the 

management of patients with PH in pregnancy is to offer 

termination of pregnancy.(12) However, it is important to 

recognize the key points of management in patients who wish 

to continue with pregnancy, in these cases the available 

therapeutic approach should be taken into account.(13) 

In our clinical case, it was not possible to perform a pre-

anesthetic evaluation, however, the congenital defect in the 

right upper extremity and the heart disease present are 

striking, so it is thought that it may be related to Holt-Oram 

syndrome.  

Holt-Oram syndrome is an autosomal dominantly inherited 

disorder with 100% penetrance, the causative gene TBX5 on 

chromosome 12 was discovered in 1997 and has an estimated 

incidence of 1/100,000 live births.(14) Clinically it associates 

skeletal abnormalities of the upper extremity in 100% with 

cardiovascular abnormalities in 75%.(15) It can present as an 

isolated or familial form, clinical manifestations vary from 

hypoplasia of the thumb to partial or complete agenesis of the 

upper limbs.(16) It is a rare disorder with an estimated 

incidence of 1/100,000 live births. 

From the cardiac point of view, the most frequent 

malformation is atrial septal defect, although the possibility 

of ventricular septal defect, mitral valve prolapse, hypoplastic 

left hemicardium, dilated cardiomyopathy and arrhythmias of 

various types has been described.(17) In the present clinical 

case, there is no specific structural evidence of any heart 

disease in the echocardiogram, so it is thought to be 

pulmonary hypertension associated with connective tissue 

diseases, it is considered prudent to perform a rheumatologic 

and genetic profile of her daughter to rule out a specific cause.  

Guido MM, et al. conducted a study of 900 patients with 

severe aortic stenosis undergoing TAVI with 

echocardiographic analysis prior to the procedure, where the 

right ventricle-pulmonary artery (RV-PA) relationship, 

defined as the capacity of the RV to handle afterload, was 

evaluated and can be estimated by measuring the ratio 

between tricuspid annular plane systolic excursion (TAPSE) 

and pulmonary artery systolic pressure (PSAP) by 

echocardiography. A TAPSE/PSAP < 0.32 mm/mmHg 

(sensitivity: 87.5% and specificity: 75.9%) identifies severe 

abnormal RV-PA coupling, and this has been shown to be a 

strong independent predictor of long-term mortality.(18) 

During the first consultation in the emergency department, 

the patient reported symptoms compatible with CHF with 

NYHA functional classification II and WHO classification 

class IV, also with signs of hypoperfusion and systemic 

congestion, with a TAPSE/PSAP ratio of 0. 21 mm/mmHg, 

with a high predictive value for mortality, and therefore, as 

she wanted to continue with pregnancy, medical treatment 

based on prostaglandin analogues, selective 

phosphodiesterase 5 inhibitor or calcium antagonists should 

be started and an adequate multidisciplinary follow-up should 

be carried out to regulate behavior.  

The goals of anesthetic management include avoiding factors 

that increase baseline pulmonary vascular resistance (PVR), 

maintaining preload in an optimal range while avoiding fluid 

overload, and maximizing right ventricular oxygen 

delivery.(19) 

The failing RV is exquisitely sensitive to afterload, so one of 

the key goals is to keep pulmonary artery pressure (PAP) as 

low as possible. Various factors during anesthesia and 

surgery can precipitate rapid hemodynamic decompensation, 
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so the choice of anesthetic technique is based on the specific 

requirements of the procedure and the likely impact on PVR 

and RV.(20) 

In the present clinical case, it was decided to use peridural 

neuraxial block due to the lesser hemodynamic compromise 

and cardiovascular changes, the block was established 

gradually with a very slow titration of the local anesthetic (3 

ml), with the achievement of a T5 block level. Current 

literature mentions that low-dose neuraxial anesthesia is 

recommended for most cardiac pregnant patients, unless there 

is absolute contraindication, however, it should be kept in 

mind that it may cause an acute reduction in systemic vascular 

resistance, resulting in a decrease in preload, cardiac output 

and systemic perfusion pressure that can negatively affect 

perfusion and RV function.(21) It can also cause bradycardia 

due to blockade of the cardioaccelerator fibers, so it should 

be done progressively until the minimum blockade necessary 

to complete the surgical procedure is achieved.(22) 

Dávila Cabrera SF, et al. present a case report of a 23-year-

old patient with obstetric history: G2, P1, A0, previous 

delivery without complications, who was admitted at 35. 

During her admission she presented clinical data compatible 

with unstable angina pectoris, so a transesophageal 

echocardiographic study (TTE) was performed, which 

reported moderate pulmonary hypertension with PSAP 66 

mmHg, so medical treatment was started with Sildenafil 50 

mg orally every 8 hours and she was scheduled for cesarean 

section. O. and is scheduled for cesarean section, in which 

peridural anesthesia is decided with a mixture of isobaric 

bupivacaine 0.5% 10 ml plus fentanyl 100 mcg, achieving 15 

minutes later the desired anesthetic level with little motor 

blockade, at the birth of the baby was administered oxytocin 

2.5 IU infusion achieving adequate uterine contraction and 

manual delivery of the placenta. Newborn with Apgar 9/9, 

patient discharged to ICU without vasopressor or inotropic 

support with spontaneous ventilation.(23) 

In contrast to peridural block, Martínez Salazar GG, et al. 

present a clinical case of a 22-year-old female with 39.5 

weeks of gestation + 23 mm ostium secundum ASD with 

untreated moderate pulmonary valvular stenosis. 

Echocardiogram was performed and reported dilatation of 

right chambers with severe pulmonary arterial hypertension, 

without the use of pulmonary vasodilator. The patient was 

admitted with dyspnea on small efforts, so it was decided to 

terminate the pregnancy with cesarean section. Mixed 

neuraxial blockade was applied with hyperbaric bupivacaine 

6 mg, with morphine 150 mcg, sufentanil 5 mcg, and 

dexmedetomidine 5 mcg. Epidural block was retained for 

postoperative analgesia. Anesthetic level was achieved until 

T6. Mean arterial pressures were maintained at 85- 87 mm 

Hg, without the use of vasopressor, with spontaneous 

ventilation and supplemental oxygen with mask with 

reservoir at 5 lts per minute. Furosemide 10 mg and oxytocin 

6 IU were administered. A single live product was obtained, 

without complications.(24) 

The combined spinal-epidural technique offers the advantage 

of intrathecal analgesia due to its rapid onset and deep sensory 

and motor block, while the epidural block allows prolonging 

analgesia and postoperative pain control through an epidural 

catheter.(25) Mixed neuraxial blockade allows the use of 

adjuvants such as opioids to reduce the doses of local 

anesthetics and thus have a low incidence of arterial 

hypotension, and also avoids the use of drugs that depress 

myocardial function. Low doses of subarachnoid block or 

fractionated doses have been used safely in epidural 

anesthesia even in patients with Eisenmenger's syndrome.(24) 

González Aguilar MA, et al presents the case of a 22-year-old 

female with a diagnosis of 34 weeks of pregnancy + VSD + 

severe pulmonary hypertension + CHF NYHA III, who was 

admitted with a productive cough 4 weeks ago, as well as 

dyspnea on medium effort. Physical examination revealed 

pallor of the integuments, IY grade I, auscultation with 

scattered fine rales, ejection systolic murmur intensity II/IV, 

mitral holosystolic murmur with reinforcement of the second 

pulmonary sound and extremities with edema +++, 

echocardiogram reporting perimembranous VSD with LVEF 

65%, severe functional tricuspid insufficiency, severe 

pulmonary arterial hypertension, with pericardial effusion of 

approximately 500 ml. Balanced general anesthesia (BGA) 

was decided, sildenafil 50 mg was administered 1 h before 

starting the anesthetic procedure, anesthetic induction was 

perdormed with etomidate 15 mg, fentanyl 210 mcg, 

cisatracurium 5 mg, maintenance with Sevoflurane and 

fentanyl 100 mcg, carbetocin 100 mcg IV was used, with 

success. The patient was intubated and discharged to the 

ICU.(26) 

General anesthesia is considered a potential period of 

instability, the goal is to achieve pain control to avoid sudden 

increases in sympathetic tone and RV afterload, so it is 

recommended that during induction and maintenance, 

anesthetic agents be selected based on their effects on 

systemic and pulmonary vascular resistance, slow 

administration and incremental dosing of anesthetic 

agents.(27) 

Regarding ventilation, hypoxemia, hypercarbia and acidosis 

should be avoided, as these abnormalities worsen PVR and 

RV function. It is recommended to avoid positive pressure 

ventilation and high PEEP levels, because they may reduce 

venous return and right-sided cardiac output and a worsening 

of RV function, in extubation, it is advised to do it gradually 

with the use of pressure support (PS) ventilation mode.(28) 

Balanced general anesthesia is not recommended due to the 

secondary hemodynamic effects of drugs and invasive 

mechanical ventilation that enhance hemodynamic 

decompensation; however, there are reports of cases where 

general anesthesia has been successful in the management of 

these patients.(29) 

In both clinical cases previously described, Sildenafil was 

used; a selective inhibitor of phosphodiesterase 5, responsible 

for the intracellular hydrolysis of cGMP, it acts by enhancing 
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ON-mediated relaxation(30), it has been described as a good 

perioperative therapeutic option due to its greater availability 

and the fact that it significantly decreases PVR together with 

an increase in expulsive volume,(31) which was reflected in 

clinical improvement.  

The uterotonic used in the present clinical case was a 

synthetic analog of oxytocin; however, the use of oxytocin by 

means of a continuous perfusion pump at the minimum dose 

that maintains effective uterine dynamics and does not cause 

volume overload, hypotension, tachycardia and increased 

cardiac output is recommended.(4) Prostaglandin E1 

(intrarectal misoprostol 600 mcg) has comparable effects to 

oxytocin, without having the hemodynamic effects of 

oxytocin, however, fever, diarrhea and abdominal pain 

should be remembered.(32) 

In the perioperative period, causes of acute hemodynamic 

decompensation should be avoided, as they can cause acute 

decompensated RV failure. 

In our clinical case, the patient was admitted to the operating 

room with a state of hemodynamic instability due to the fact 

that she was in labor, a critical stage for the pregnant cardiac 

patient due to physiological stress and volume fluctuations, 

causing a significant decrease in the already limited cardiac 

output, exacerbating right heart failure.(33)  

Perioperative increases in peripheral vascular resistance can 

be treated with inhaled nitric oxide, among other alternatives 

include pulmonary vasodilators (intravenous epoprostenol) 

or the administration of intravenous milrinone.(4) 

The puerperium is the most critical time for the exacerbation 

of pulmonary hypertension, due to the increase in volume 

secondary to the extra blood supply due to uterine involution 

and the antidiuretic effect of oxytocin.(4) In the case of the 

patient, it is believed that the triggers that exacerbated the 

hemodynamic decompensation were the presence of 

transvaginal bleeding that the patient presented, as well as the 

greater demand for oxygen consumption when performing a 

rapid intubation sequence and the cardiovascular effects that 

this entails.  

Most deaths in the immediate puerperium are due to 

refractory right heart failure, pulmonary hypertensive crisis, 

thromboembolism, volume depletion and preeclampsia.(4) 

 

CONCLUSION 

Pulmonary hypertension is defined as an increase in mean 

pulmonary artery pressure (PAP) > 25 mmHg at rest 

calculated by right heart catheterization, where the end result 

is right heart failure.  

Timely diagnosis during pregnancy is of vital importance, as 

it is associated with high rates of maternal morbidity and 

mortality, so termination of pregnancy should be considered 

in all women regardless of functional class.  

The goal of anesthetic management should be directed at 

keeping pulmonary artery pressure as low as possible. The 

use of epidural anesthesia implies minimal hemodynamic and 

respiratory changes compared to general anesthesia; 

however, both techniques are associated with a decrease in 

systemic vascular resistance, so anesthetic management is a 

challenge that should be individualized and should be 

performed by a multidisciplinary team.  
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