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Abstract
Background: Peripartum cardiomyopathy is one form of life-threatening dilated cardiomyopathy which occurs in previously healthy women in the final months 
of pregnancy and up to 5 months after delivery. The etiology of peripartum cardiomyopathy remains poorly understood but inflammation or virus- mediated 
autoimmune reaction to myocardial cells was proposed to be involved in the pathogenesis of peripartum cardiomyopathy. Obstetric management for those parturients 
requires communication and careful planning between obstetrics, cardiology and anesthesiology. 

Case presentation: The first case is a 22-year-old woman presented as gravida 1, para 0, at 38+4 weeks of gestation with the deterioration of dyspnea on exertion 
and palpitation over the past several days. According to TTE report from cardiac based echocardiography unit, there was a decline in systolic function manifested 
by overall global wall motion abnormality with EF only 28%. In the second case, A 44-year-old pregnant woman presented at the same hospital with progressing 
shortness of breath, chest pain and faintness which was diagnose peripartum cardiomyopathy also. 

Conclusion: The application of point of care echocardiography might have a beneficial impact on the selection of anesthesia and maintaining the hemodynamic stability 
of the parturient with peripartum cardiomyopathy undergoing cesarean section. This paper reported two parturients suffering from peripartum cardiomyopathy with 
acute heart failure undergoing lower segmental cesarean section uneventfully throughout the perioperative period under the guidance of point of care transthoracic 
echocardiography.

Highlights
• Intraoperative transthoracic echocardiography (TTE) plays an important role in identifying the undifferentiated causes of dyspnea of parturient with peripartum 

cardiomyopathy (PPCM), decision making on the anesthetic management and also evaluating the response to therapeutic intervention during the low segmental 
cesarean section (LSCS).

• Point of care TTE was a useful tool to detect the global or segmental wall motion abnormality of left ventricle as well as right ventricle filling through utility of 
continuous noninvasive superficial echocardiography in parturients with PPCM undergoing LSCS.
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Background
The Working Group on PPCM of the Heart Failure Association 

(HFA) of the European Society of Cardiology (ESC) recently proposed 
a new simplified definition of PPCM as an idiopathic cardiomyopathy 
frequently presenting with heart failure secondary to LV systolic 
dysfunction (LVEF <45%) towards the end of pregnancy or in the 
months following delivery, if no other cause of heart failure is found 
[1]. The reported prevalence of PPCM varied among distinct countries 
from as low as 1:15,000 live birth in US to as high as 1:400 in Haiti. 
Patients with PPCM are likely to experience rapid hemodynamic 
deterioration prominently exhibiting with acute heart failure, malignant 
arrhythmias, and even death during labor [2-5]. How to conduct a safe 
anesthesia and guarantee satisfactory recovery for those parturients 

during low segmental cesarean section (LSCS) is still a big challenge for 
the anesthesiologist. As it known, the presenting symptoms and signs of 
PPCM are typically nonspecific and can’t be easily distinguished from 
pregnancy related hypertension, preeclampsia during the peripartum 
period without an echocardiographic report in operation room. 
Moreover, the choice of anesthesia (general or neuraxial anesthesia), 
fluid management strategy, maintenance of cardiovascular stability, or 
fetus protection for those parturients varies among diverse institutions, 
no consensus has been reached currently owing to lack of high-quality 
evidence from clinical trials [6,7].

Intraoperative transthoracic echocardiography (TTE) can provide 
the real-time assessment of ventricular function, valvular morphology 
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male neonate was delivered with Apgar score 8, 10 at 1, 5 min post-
birth respectively. She had good uterus contraction under the titration 
of oxytocin 10 IU intrauterine injection followed with continuous 
intravenous instillation at the rate of 3 IU/ h. The intraoperative TTE 
monitor showed persistent improved LV contractility and alleviation in 
lung alveoli edema. Throughout the surgery, she was hemodynamically 
stable and calm. The total of 200 mL of Lactate Ringer’s solution and 
200 ml normal saline were given intraoperatively. The patient was 100 
mL surplus in fluid balance with 100 mL urine output and 200 mL 
blood loss perioperatively. After surgery, the patient was transferred 
to ICU for continued treatment and discharged from hospital on the 
13th postnatal day. She was symptom free with a normal ventricular 
function in 6 months of follow-up.

Case 2

A 44-year-old pregnant woman at 27+5 weeks of pregnancy was 
admitted to the emergency service with progressing shortness of breath, 
chest pain and faintness. The patient stated that she had a gradual 
worsening of shortness of breath over the past two months without 
seeking any medical help in her hometown. There was no history of 
pre-existing cardiac illness. When the parturient arrived at operation 
room, routine monitor was placed including noninvasive blood 
pressure, pulse oximetry, EKG and temperature. She was hypotensive 
and tachycardia with restlessness. She was also mild hypoxia with 
pulse oxygen saturation of 90% on oxygen at 8 L/min via nasal tube. 
Electrocardiogram showed she had frequent ventricular premature 
beats and complete right bundle branch block accompanied with left 
posterior fascicular block. Preoperative transthoracic echocardiogram 
of  the previous day revealed the whole heart cavity was enlarged 
predominantly in left ventricular (EDD 7.2 cm, ESD 6.05 cm). There 
was a severe decline in systolic function with LVEF of 33%. In addition, 
severe mitral regurgitation, moderate tricuspid regurgitation, moderate 
pulmonary hypertension was noted. Oxygen was given by facemask and 
intravascular catheter was inserted into her left radial artery for invasive 
blood pressure monitoring and blood gas analysis (PH 7.52, PO2 199 
mmHg, PaCO2 27 mmHg, lactate 1.0mmol/L, and BE -0.9 mmol/l, HCO3 
25.1 mmol/L). The bedside point of care TTE was ordered immediately. 
She was identified with cardiogenic shock with severely suppression of 
LV contractility (EF 27.4%). The large pericardium effusion leading to 
tamponade and pulmonary embolism were excluded with Apical four 
and subxiphoid views. She received inotropic infusion (Dopamine with 
Dobutamine at dose of 10 microgram/kg/min) without rapid alleviation 
in symptom of acute heart failure after 30 min circulatory support. 
Cesarean section under general anesthesia was planned. Considering 
the suppressed LV contractility, we put the patient into sleep with low 
dose of etomidate 10 mg and remifentanil 40 microgram followed with 
vecuronium 8 mg facilitating orally tracheal intubation. The Sellick 
maneuver was applied before the oro-tracheal tube was in position 
and the tracheal tube cuff was inflated to seal the airway. The patient’s 
lungs were ventilated with following parameters: tidal volume of 500 
ml, respiration rate 12 times/ min, and positive-end expiratory pressure 
(PEEP) 5 cmH2O. Intraoperative TTE may also be useful for evaluating 
dynamic changes in cardiac performance and response to inotropes 
and fluid loading. In fear of perioperative significant volume alteration, 
we assessed the IVC dimension over the respiratory circle from right 
upper quadrant of abdomen at anterior axillary line. The dimension 
of IVC was barely changed after baby and placenta delivery in this 
patient. A female preterm neonate weighted 1.05 kg was delivered with 
Apgar score of 3 at 1, 5 min post-birth. Standardized neonate cardiac 
pulmonary resuscitation procedure was immediately implemented for 
60 min with no improvement of pulse oxygen saturation less than 60% 

or volume status of patient, which has been gradually applied in 
diagnosis or guiding clinical management for patients with circulatory 
collapse in non-cardiac surgery [8]. Point of care echocardiography is 
an evolving modality receiving increasing interest in modern anesthesia 
in recent years. Inconsistent with formal TTE examination, a focused, 
goal-directed study to answer a particular question is often more 
appropriate in the perioperative period. Several lines of evidence had 
demonstrated its positive effect on rescuing patients with circulatory 
collapse through seeking the etiology of those critical events accurately 
and in time [9,10]. Herein we report two cases of PPCM presenting 
with left ventricular ejection fraction below 30% undergoing LSCS 
in which TTE was used to optimize the fetal and maternal outcome. 
To our knowledge, this is the first report concerning about anesthetic 
management for parturients with PPCM undergoing LSCS under the 
guidance of point of care TTE at bedside. 

Case presentation
Case 1

A 22-year-old woman presented as gravida 1, para 0, at 38+4 
weeks of gestation with the deterioration of dyspnea on exertion and 
palpitation over the past several days. The patient was otherwise healthy 
and developed cough with mucoid sputum at 38th week of pregnancy. 
She exhibited paroxysmal nocturnal dyspnea, shortness of breath on 
mild exertion and pedal edema two days later. 

On arriving at operation room, the patient was in semi-sitting 
position on oxygen via nasal tube at 5 L/min with pulse oxygen 
saturation of 93%. She was restlessness and blood pressure 145/90 
mmHg, heart rate 140 beats/min with sinus rhythm, and respiratory rate 
over 25 /min. Her hemoglobin was 9.4g/dl with a normal blood profile. 
According to TTE report from cardiac based echocardiography unit, 
there was a decline in systolic function manifested by overall global wall 
motion abnormality. In addition, severe mitral regurgitation, moderate 
tricuspid regurgitation, and moderate pulmonary hypertension were 
observed. The left ventricular end diastolic dimension (EDD) and 
end systolic dimension (ESD) was 5.55, 4.80 cm respectively with 
the left ventricular ejection fraction (LVEF) 28%. The preoperative 
echocardiographic screening was performed promptly to differentiate 
the cause of aggravated dyspnea in the operation room. The bedside 
echocardiography explicitly showed she had very poor LV contractility 
with EF less than 25%. Lung ultrasound showed lung sliding sign 
and bilateral dense B lines over 2 zones which was highly indicative 
of pulmonary edema. There were no sign of right ventricular strain 
and massive pleural and pericardium effusion in this patient. She was 
definitive diagnosed as PPCM with acute onset of congestive heart 
failure and classified in ASA category IV. She was given high flow 
oxygen with facemask followed by intravenous injection of 10 mg 
furosemide. At same time, the invasive blood pressure monitor was 
established, and arterial blood sample was drawn for blood gas analysis 
(PH 7.46, PO2 93 mmHg, PaCO2 25 mmHg, lactate 1.0mmol/L, HCO3 
17.8 mmol/L and BE -5.0 mmol/L). She was judiciously titrated with 0.4 
mg cedilanid and vasodilator (calcium channel blocker, i.e. nicardipine 
at the infusion rate 3-5 mg/h). Afterwards, she was much relieved and 
echocardiography examination also showed improved LV function 
with EF approximately 35%. Thereafter, we excluded the intra-cavity 
thrombus formation in the LV apex which is not uncommon in PPCM 
with EF less than 35% and anticoagulation treatment was not mandatory 
immediately in this case. Therefore, she received the LSCS under 
spinal anesthesia. The T6 dermal sensory plane blockage was attained 
5 min after intrathecal administration of 10 mg 0.5% bupivacaine. A 
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and heart rate below 60 beat/min. Her family made final decision on 
abandoning further medical intervention. The parturient had good 
uterus contraction under the titration of oxytocin and was transferred 
to the ICU after LSCS. The total of 300 mL of Lactate Ringer’s solution 
was given to this parturient, whereas urine output and total blood loss 
was 700 mL and 400 ml respective intraoperatively. She was apparently 
800 mL deficit in fluid balance during LSCS. The patient was treated 
with furosemide, vasodilator, beta-blockers and antibiotic therapy in 
ICU and department of Cardiology for controlling the heart failure 
and infection prevention. The symptoms of cardiac dysfunction were 
significantly improved, and she was discharged from hospital on the 
20th postnatal day. The classical features of PPCM were alleviated in 6 
months follow-up after discharge from hospital.

Discussion
Peripartum cardiomyopathy (PPCM) is a rare but potentially 

devastating disease of unknown origin [11]. Those patients had no other 
obvious causes of heart failure and no pre-existing heart disease. Several 
mechanisms have been proposed to be involved in the development of 
PPCM including the theory of selenium deficiency [11], autoimmunity 
[12], viral infection [13] or genetic factors [14]. Although the incidence 
is low patients with an EF about 25% had a mortality rate of 50% in two 
years [15]. Albeit early diagnosis is important for successful treatment 
of PPCM, it is commonly difficult to access because the initial symptoms 
of PPCM, such as dyspnea, fatigue, and peripheral edema are similar to 
that of late stage of pregnancy [12-14]. Obstetric management for those 
parturients includes control of symptom of chronic heart failure and 
the choice of the timing of pregnancy cessation. 

Anesthesiologist-operational perioperative echocardiography 
plays an important role in excluding the comorbidities associated 
with pregnancy-related circulatory compromise notwithstanding the 
diagnosis of PPCM still requires thorough formal echocardiographic 
examination of heart structure by experienced practitioners to 
exclude pre-existing cardiac anomaly. First of all, the pre-anesthesia 
echocardiographic examination was helpful in diagnosis for 
undifferentiated hemodynamic instability and assessment of the 
patient’s status. We can promptly exclude the other critical events 
resulting in cardiovascular collapse including amniotic fluid embolism, 
tamponade, and massive pleural effusion and thrombus formation in 
the left ventricle, which are not uncommon during labor. Although left 
heart failure was highly suspected in those two patients, we couldn’t tell 
whether the heart failure was progressively deteriorated with the time 
elapse or other comorbidities existed without the superficial thoracic 
ultrasound examination in the operation room. Moreover, the point 
of care echocardiography was a useful tool to identify the global wall 
motion abnormality with qualitative (visual assessment or M-model 
modality) or quantitative analysis of stroke volume respectively. The 
variables of E point of mitral valve anterior leaflet septal separation 
(EPSS) and ejection fraction (EF) of left ventricle using M modality 
were commonly used to evaluate the contractility of left ventricle. 
Inconsistent with the quantitative calculation of stroke volume through 
calculating the product of velocity time interval and diameter of left 
ventricle outflow tract, the measurement of EPSS or EF with teichholz's 
formula was relatively less time-consuming and facilitated in rapid 
cardiac function assessment. These two parturients suffered severely 
myocardial suppression with EF below 30% on arrival at operation 
room identified with TTE, therefore inotropic support was initiated 
without delay (Figures 1 and 2). 

Issues such as whether the pregnancy should be allowed to reach 
term and the mode of delivery need to be addressed by the team 

comprising of obstetric, cardiology, pediatric, and anesthesiology 
according to the patient’s medical status on a periodical basis. 
Anesthesiologists are commonly involved during the delivery phase 
of those parturients with PPCM by providing anesthesia for cesarean 
section. Either of general or regional anesthesia have been successfully 
applied in PPCM in multiple of case reports [16,17]. There is no 
evidence supporting that general is superior to the neuraxial anesthesia, 
or vice versa. Pre-operative TTE was considered as the essential factor 
responsible for selection of anesthetic modality for patients in view of 
evaluating the inotropic responsiveness to therapeutic intervention. 
In case-1, the symptoms of heart failure were subsidy and the 
contractility of left ventricle improved confirmed by echocardiography 
monitoring following inotropic support and vasodilator treatment. 
Concerning about the alleviation in acute congestive heart failure and 
normal coagulation profile in this parturient, spinal anesthesia was 
administrated with judicious titration of 10 mg bupivacaine. On the 
contrary, the hemodynamic parameters didn’t show any significant 
improvement under the aggressive inotropic intervention in case-2, 
we decided to conduct general anesthesia with mechanic ventilation 
for further hemodynamic optimization through providing better 
oxygenation and intensified interventions. Moreover, TTE can be 

Figure 1. Dilated left ventricle and left atrium were shown from parasternal long axis view 
in A; EPSS was measured with M-modality from parasternal long axis view in B; Left 
ventricle EF was measured with M-modality from parasternal short axis view at papillary 
muscle level in C; Dense B Lines were shown over 2 zones of bilateral Lungs in D

Figure 2. Dilated Left ventricle and severely reduced EF were shown from parasternal 
short axis view at papillary muscle level with 2-D (A) and M modality (B) respectively; the 
enlarged Left ventricle and severe mitral regurgitation were shown from apex 4 chambers 
view with 2- D (C) and color Doppler modality (D). The in-collapsibility of IVC over 
respiratory circles was shown from subxiphoid view (E); the quantitative assessment of the 
VTI of LVOT from Apical 5 chambers view with pulse wave Doppler (F)
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utilized to screen the LV thrombus formation in PPCM with severely 
reduced EF. Once the detection of thrombus existing in LV cavity 
anticoagulation with heparin will commence without delay for fear 
of systemic thromboembolism. It, therefore, is not suitable to choose 
neuraxial block for those patients receiving anticoagulation intervention 
unless the surgery had to be postponed 12-24 h after an initial dose 
of heparin. The choice of anesthesia for those parturients should be 
individualized according to the high-quality TTE image to interpreting 
the cardiac functioning and hemodynamic status of parturients. 

In addition, the perioperative use of TTE during surgery is an 
ideal noninvasive continuous monitor of RV filling through inferior 
vena cava (IVC) dimension measurement with a modified maneuver 
at anterior axilla line. The IVC respiratory variation and its dimension 
were applied to closely assess the volume status especially after placenta 
delivery in fear of auto transfusion leading to volume overload and 
deterioration of heart function. There is no prominent IVC dilation 
and reduced respiratory variation after placenta delivery and increased 
tricuspid regurgitation in case-2, therefore we didn’t give any diuretics 
or nitroglycerin to reduce intravenous return to right atrium. However 
the auto-transfusion concept was currently receiving challenges from 
the study by Kuhn JC [18]. They did observe the decreased cardiac 
output by 32%, stroke volume by 44%, increased heart rate by 52% 
compared to baseline in healthy parturients after virginal delivery as 
opposing to volume expansion due to auto-transfusion proposed by 
previous studies. Therefore, the volume statue of parturient (especially 
undergoing cesarean section) should be determined by the balance 
between the blood loss and auto infusion or the use of oxytocin 
during the phase of placenta delivery, which can be assessed with 
echocardiography with ease. 

Lastly, great caution should be taken to oxytocin use in these 
critical ill patients. The deleterious effect of coronary arterioles spam 
induced by oxytocin may be catastrophic in patients with PPCM. We 
use loading dose of 10 IU intramyometrial injection and followed with 
iv infusion rate at 3 IU/h. The use of TTE in these patients helps in 
describing the biventricular function, systolic and diastolic status of the 
heart, any ischemia developing in the form of new regional wall motion 
abnormality during surgery. Under this regime and route of oxytocin 
administration, we didn’t observe any the regional wall motion 
abnormality and hemodynamic fluctuation in these two parturients 
and acquired the satisfactory uterus contraction meantime.

Conclusion
The parturient with PPCM undergoing cesarean section is a big 

challenge for anesthesiologists. The hemodynamic assessment and 
perioperative anesthetic management require much knowledge in 
pathophysiology of PPCM. The point of care echocardiography is 
helpful in assistance in physical examination, avoid unnecessary delays 
or cancellation, obtain rapid diagnostic information in the operating 
room and assess the volume status as well as response to therapy for 
patients with PPCM. 
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