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CASE REPORT
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Abstract 

Introduction Pregnancy in a woman with heart and chronic renal failure can lead to life-threatening complications 
for both mother and child. Although such cases are often delivered by cesarean section, few reports have described 
anesthesia methods.

Case presentation We encountered a case in which cesarean section was performed using combined spinal 
and epidural anesthesia for a pregnant woman with chronic renal and heart failure. The 35-year-old Japanese woman 
had been undergoing hemodialysis for several years. Heart failure symptoms that appeared during pregnancy 
initially improved with treatments such as increasing hemodialysis, but recurred. She was admitted to the intensive 
care unit. The initial plan was to deliver the baby after a few weeks, but further progression of heart failure became 
a concern. After a clinical conference among staff, a cesarean section with combined spinal and epidural anesthesia 
was scheduled for 24 weeks, 0 days of gestation. The anticoagulant for dialysis was also changed from heparin to nafa-
mostat in preparation for cesarean section. Monitoring was started with central venous and radial artery pressures 
before induction of anesthesia. Combined spinal and epidural anesthesia was induced and the cesarean section 
was completed without complications. Surgery was initiated under continuous administration of phenylephrine, 
which was intended to avoid hypotension due to anesthesia. The hemodynamic and respiratory status of the patient 
remained stable postoperatively. After the cesarean section, morphine was administered epidurally and the epidural 
catheter was removed.

Conclusion Cesarean section was safely performed for a pregnant woman with renal and heart failure using com-
bined spinal and epidural anesthesia.

Keywords Pregnancy with renal failure, Pregnancy with heart failure, Cesarean section, Combined spinal and 
epidural anesthesia, Case report

Background
Pregnancy in a woman with chronic renal failure is con-
sidered high risk for both mother and child. Pregnancy 
complicated by heart failure is likewise regarded as 
involving increased risks for both mother and child. Preg-
nant women with renal failure often deliver prematurely, 
and a cesarean section may be needed. In such cases, 
problems are seen not only in the method of anesthesia 
for cesarean section but also in the perioperative man-
agement. Anesthesia for cesarean section in pregnancies 
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complicated by renal failure and for cesarean section 
in pregnancies complicated by heart failure (including 
perinatal cardiomyopathy) has been reported. However, 
to the best of our knowledge, there have not been any 
reported cases of cesarean section in pregnant women 
with both cardiac and renal failure. We report a case of 
cesarean section in which the patient with chronic renal 
failure developed heart failure during pregnancy.

Case report
Written informed consent for the publication of this 
report was obtained from the patient. A 35-year-old, 
Japanese, 42.7-kg (dry weight, 41.1 kg before pregnancy), 
147-cm-tall woman was scheduled for cesarean section. 
She had renal failure due to chronic glomerulonephri-
tis. Before she became pregnant, she had been undergo-
ing hemodialysis three times per week. The hemodialysis 

access (arteriovenous fistula) was in her left upper arm. 
The symptoms and course of treatment up to cesarean 
section are described in Table  1. When the pregnancy 
was identified, she received hemodialysis five times per 
week. Although she had not shown any symptoms before 
the pregnancy, she reported dyspnea at 12 weeks of ges-
tation and subsequently developed severe cough. Tran-
sthoracic echocardiography (TTE) showed a cardiac left 
ventricular ejection fraction (LVEF) of 40% and mild pul-
monary hypertension. After hospitalization, hemodialy-
sis was increased to six times per week to prevent heart 
failure. LVEF improved to almost 50% and symptoms also 
improved, so the plan was to postpone delivery as long as 
possible. However, she again developed cough and dysp-
nea at 22 weeks of gestation.

Chest X-ray showed significant congestion (Fig.  1). 
TTE showed an LVEF of 20%, mild to moderate mitral 

Table 1 Events and symptoms during the pregnancy

TTE transthoracic echocardiography, LVEF left ventricular ejection fraction, ECUM extracorporeal ultrafiltration method

Gestational 
week

Symptoms and events Test results and treatment

5 Pregnancy Frequency of dialysis was increased from 3 to 5 times per week

14 Cough and heart failure appeared TTE showed an EF of 40%. The patient was hospitalized and dialysis frequency was increased to 6 
times per week

16 Discharged TTE showed that LVEF had improved to 50%

22 Heart and respiratory failure appeared TEE showed an EF of 20% and chest X-ray showed pulmonary congestion. The patient was read-
mitted to the ICU and she received oxygen at 1 l/minute via nasal cannula. ECUM was performed

24 Cesarean section

Fig. 1 X-ray photographs before and after cesarean section. A X-ray at 22 weeks of gestation shows cardiac enlargement and decreased lung field 
permeability. B X-ray immediately after cesarean section shows no change in cardiac enlargement but improved lung field permeability
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regurgitation, and left ventricular dilatation. She was 
therefore admitted to the intensive care unit (ICU). Per-
cutaneous oxygen saturation  (SpO2) was 92% on room 
air, so supplemental oxygen was provided at 1  l/minute 
through nasal cannula. After oxygen administration, 
 SpO2 was 98%. In addition, water volume was removed 
using extracorporeal ultrafiltration. Although respira-
tory status and cardiac function improved slightly with 
intensive care, a clinical conference of obstetricians, 
pediatricians, urologists, cardiologists, and anesthesiolo-
gists decided that cesarean section should be performed 
at 24  weeks 0  days of gestation. The anticoagulant used 
for dialysis was changed from heparin to nafamostat 
mesylate (nafamostat) at 23  weeks of gestation for the 
cesarean section. Blood tests showed hemoglobin 10.1 g/
dl and platelets 12.1 ×  104/μl. The prothrombin time 
international normalized ratio was 0.85, and the activated 
partial thromboplastin time was 25.6 seconds.

When the patient arrived in the operation room, two 
intravenous peripheral vein lines were inserted with a 
22-gauge cannula and an 18-gauge cannula in the right 
forearm to use for fluid resuscitation. An arterial line 
was inserted via the right radial artery with a 22-gauge 
cannula. Central venous lines were inserted via the jug-
ular vein. We inserted the central venous lines, using 
the echography while carefully monitoring the arterial 
line blood pressure. The echography showed the jugu-
lar vein clear, and we made sure that putting her in the 
mild Trendelenburg position did not affect circulatory 
dynamics. Overall, the procedure was completed with-
out any significant changes in hemodynamics. Spinal 
and epidural anesthetic agents were administered in the 
right lateral position at the L3–L4 and Th10–Th11 inter-
spaces, respectively. After local infiltration of 1% mepiv-
acaine, an epidural catheter was placed with an 18-gauge 
Tuohy needle. The epidural space was confirmed using 
the conventional loss-off-resistance method. After aspi-
ration testing confirmed a negative result, a test dose of 
1% mepivacaine (3 ml) was administered via the catheter. 
Lumbar puncture was successfully performed, and 5 mg 
of 0.5% hyperbaric bupivacaine and 10  μg of fentanyl 
were administered intrathecally with a 25-gauge Quincke 
spinal needle. The amount and the type of anesthetic 
agents were decided by the anesthesiologists and the sur-
geons. Continuous administration of phenylephrine was 
immediately started at 1  mg/hour to avoid hypotension 
due to anesthesia. Five milliliters of 0.25% ropivacaine 
was administered via the epidural catheter.

After confirming sensory block at the Th4 level, the 
operation was started. Before delivery, 0.1  mg of nitro-
glycerin was administered to relax the uterus. The neo-
nate was delivered 4 minutes after starting the cesarean 
section. Central venous and peripheral blood pressures 

were maintained during cesarean delivery. The patient 
did not report any nausea, pain, or dyspnea intraopera-
tively. After the delivery, 600 mg of acetaminophen was 
administered. Once the operation was finished without 
complications, 2  mg of morphine was administered via 
the epidural catheter, which was then removed. Opera-
tion and anesthesia times were 49 minutes and 88 min-
utes, respectively. Total infusion and blood loss volumes 
were 1050 ml and 1029 ml, respectively (Figs. 1, 2). Post-
operatively, the patient was transferred to the ICU and 
hemodialysis was performed. The anesthetic record is 
shown in Fig.  2. She was transferred to the gynecology 
ward on postoperative day (POD) 5 and discharged on 
POD 10. Cardiac function improved after the cesarean 
section. As of the time of writing, both mother and child 
were doing well.

Discussion
End-stage kidney disease (ESKD) is associated with low 
fertility, with rates of conception among women on dialy-
sis estimated at 1% that of the general population [1]. On 
the other hand, deliveries from patients with ESKD have 
increased in recent years, partly due to improved treat-
ment results [1, 2]. Because preterm delivery and cesar-
ean section are reportedly more common in pregnancies 
complicated by ESKD, anesthesiologists are likely to be 
involved via deliveries such as cesarean sections, as in 
this case [2].

The major problem in the present case was the appear-
ance of heart failure in a pregnant patient with existing 
chronic renal failure. To the best of our knowledge, there 
have not been any reports of cesarean sections for preg-
nancies complicated by renal failure with heart and res-
piratory failure. The management of pregnant women 
with either renal or heart failure is generally complex. 
Unsurprisingly then, formulating perinatal and anes-
thetic management in this case was difficult. Heart fail-
ure concomitant with renal failure is common [3]. Before 
she got pregnant, she had no episode of heart failure or 
disease. Although the reason heart failure developed 
in the present case remains unclear, changes in the cir-
culating blood volume associated with pregnancy may 
have been involved. Fortunately, heart failure improved 
slightly and pulmonary edema decreased with intensive 
care that included strict fluid management. As a result, 
the patient could be managed until 24 weeks of gestation, 
when neonatal viability was expected to be sufficient to 
allow delivery [4]. In pregnant women with renal failure, 
the possibility of heart failure developing early in preg-
nancy might need to be considered, including in terms of 
the management of maintenance dialysis.

Cesarean section under general anesthesia has been 
reported to show a higher mortality rate for the patient 
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than cesarean section under regional anesthesia [5]. 
Cesarean section is thus generally performed under 
regional, not general, anesthesia [6]. In pregnancies 
complicated by heart failure, anesthesia management 
with combined spinal and epidural anesthesia (CSEA) 
allows better pain management and control of circula-
tory fluctuations [7, 8]. CSEA was thus the first-choice 
anesthetic method in the present case. However, the 
method of CSEA should be considered with care in 
pregnant women on dialysis. Because an anticoagulant 
is needed to perform dialysis, the coagulation status of 
the patient had to be considered before inducing CSEA.

Nafamostat was used as the anticoagulant for dialy-
sis in this patient. Nafamostat is a shorter-acting anti-
coagulant than heparin and is used for hemodialysis in 
perioperative patients [9, 10]. Dialysis with nafamostat 
may be better performed in patients requiring spinal or 
epidural anesthesia administration. Coagulability in the 
present patient was normal, so CSEA was feasible. In 
addition, anesthesia planning should consider the post-
operative dialysis schedule. In the present patient, the 
epidural catheter was removed immediately after com-
pletion of the cesarean section. The patient therefore 
had sufficient time between removal of the epidural 
catheter and subsequent hemodialysis.

The patient was monitored by measuring the central 
venous pressure and arterial pressure. No significant 
changes in these pressures were seen after delivery. 
Women at risk of heart failure show a risk of decom-
pensation after delivery, since aortocaval decompres-
sion and uterine involution can markedly increase 
preload [8]. In the present case, circulation was main-
tained after delivery because the cesarean section was 
performed after treatment for heart failure. Further-
more, the uterus was relatively small because the cesar-
ean section was performed at 24  weeks of gestation, 
so little increase in blood flow was seen after delivery. 
Insertion of a Swan–Ganz catheter was considered but 
was not performed because the patient remained con-
scious under CSEA. We were concerned that the inser-
tion of the Swan–Ganz catheter would cause pain and 
discomfort and consequently disrupt her hemodynam-
ics. We were also concerned about the risks associated 
with use of the Swan–Ganz catheter such as increasing 
mortality [11].

On the other hand, CSEA might worsen hemo-
dynamics compared with general anesthesia, so we 
were prepared to insert a Swan–Ganz catheter if 
needed. Monitoring with a Swan–Ganz catheter might 
have been required if her hemodynamics worsened. 

Fig. 2 Anesthesia record from entry to departure from the operating room. Symbols and abbreviations: ◎, operation started/ended; A, arterial 
line inserted; CV, central venous line inserted; EP, epidural catheter inserted and test dose of 1% mepivacaine (3 ml) administered; SP, spinal 
anesthesia induced with 5 mg of 0.5% hyperbaric bupivacaine and 10 μg of fentanyl; D, delivery; HR, heart rate; BP, blood pressure;  SpO2, saturation 
of percutaneous oxygen; CVP, central venous pressure. Black arrows: drug administered intravenously. White arrows: drug administered epidurally
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Whether or not to insert a Swan–Ganz catheter should 
be considered in each patient.

The expected complications of cesarean section were 
hypotension and nausea. The overall incidence of nau-
sea and vomiting during regional anesthesia for cesar-
ean delivery is high [12]. Hypotension is one cause of 
nausea, and nausea and vomiting might in turn alter 
the hemodynamics [13]. In recent years, administra-
tion of phenylephrine has been promoted for cesarean 
sections performed under spinal anesthesia to avoid 
hypotension [12]. In the present case, infusion of phe-
nylephrine stabilized blood pressure and the cesarean 
section was finished without any need for administra-
tion of antiemetics. On the other hand, administrating 
antiemetics prophylactically in the cesarean section 
under local anesthesia is recommended recently [12]. 
Antiemetics like ondansetron could have been adminis-
tered prophylactically in this case.

In the present case, the epidural catheter had to be 
removed at the end of surgery because dialysis was 
scheduled for immediately after surgery. Morphine was 
administered before catheter removal to provide post-
operative analgesia. In general, morphine administra-
tion is contraindicated in patients with renal failure due 
to the risk of respiratory depression [14]. However, the 
possibility of inadequate analgesia exacerbating car-
diac and respiratory insufficiency was a concern in this 
case. On the other hand, the patient was scheduled to 
enter the ICU postoperatively and respiratory status 
was being closely monitored. Although morphine was 
administered via the epidural catheter, the use of mor-
phine in similar cases requires careful consideration not 
only by anesthesiologists but also by obstetricians and 
gynecologists providing postoperative management.

Conclusion
Cesarean section in this pregnant woman with renal 
and heart failure was safely performed using CSEA. 
When a cesarean section is performed on a pregnant 
woman with complications such as renal or cardiac 
failure, a detailed anesthesia plan should be elaborately 
developed in consultation with obstetricians, cardiolo-
gists, urologists, and anesthesiologists.
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