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Abstract
Hyponatremia and ascites are rare findings in preeclampsia (PE) and have been suggested to be a feature of severity and
associated with adverse pregnancy outcomes. The presence of both with PE was reported once in the literature. To our
knowledge, this is the second case of PE with hyponatremia and ascites and the first case of recurrent ascites with PE. A
29-year-old gravida 2, para 1, was admitted with early-onset PE at 26 weeks of gestation. Admission labs revealed severe
hyponatremia. Ultrasound showed significant maternal ascites and a growth-restricted fetus with abnormal umbilical artery
Doppler. Few days later, the patient developed oliguria and had a cesarean section. The maternal hyponatremia was
corrected after delivery and the ascites had completely resolved in her post-partum visit. Neonatal hyponatremia was also
noted. The exact pathophysiology of these findings is unknown. Nephrotic syndrome with hypoalbuminemia may be the
contributing factor.
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Introduction
Preeclampsia (PE) is a devastating multisystem medical
disorder that affects 2% to 5% of pregnancies (1). It is a
leading factor in maternal mortality causing 1.5 maternal
deaths per 100 000 live births globally per year (2).
Hyponatremia (hypoNa) and ascites with PE have been
reported several times in the literature independently. To
our knowledge, the presence of both in association with
PE has only been reported once (1). Accordingly, this
is the second case and the first case of recurrent ascites
with PE. The exact mechanism causing hyponatremia
with ascites is poorly understood. We hypothesize that
the hypoalbuminemia which is secondary to nephroticrange proteinuria may be a contributing factor to the
hyponatremia and ascites in our patient.
Case Report
The patient was a 29-year-old lady, gravida 2, para 1,
at 26 weeks of pregnancy. In her previous delivery, she
gave birth to a baby weighing 1 kg at birth in Yemen by
cesarean section at 36 weeks with severe PE. A surgical
drain was kept in the abdomen for postoperative drainage
of massive ascites as per patient’s history. Her hypertension
and ascites had resolved post delivery. In her pregnancy,
she was followed up in a private hospital and diagnosed
with pregnancy-induced hypertension after 20 weeks of
gestation, for which she was given alpha methyldopa a

couple of weeks prior to presentation. She came to our
emergency room complaining of headache, blurred vision
and epigastric pain. She was found to be hypertensive with
blood pressure (BP) of 160/110 mm Hg that required 2
doses of 5 mg intravenous hydralazine to control. Urine
dipstick revealed 3+ proteinuria. PE was diagnosed and
magnesium sulfate loading dose was started. Afterwards,
she was admitted to the labor room at a maintenance
dose of magnesium sulfate. Dexamethasone was given
for fetal lung maturity. Initial work-up for PE showed a
normal complete blood cell count, normal liver enzymes,
low albumin (21 g/L), low serum sodium (114 mmol/L),
low serum chloride (83 mmol/L) and normal creatinine.
Repeat labs revealed persistent hyponatremia. 24-hour
urine protein excretion was 4.7 g. The patient stayed in
the labor room for 3 days, during which she completed
dexamethasone and 48 hours of magnesium sulfate. Her
blood pressure was difficult to control eventually requiring
3 antihypertensive meds (methyldopa, nifedipine and
hydralazine). Afterwards, she was transferred to the
antenatal ward. Eleven days post admission fetal medicine
consultation was done. Ultrasound was performed which
showed fetal growth restriction with absent end-diastolic
flow in the umbilical artery Doppler and a normal
amniotic fluid volume. Biophysical profile was 10/10.
Significant maternal ascites was also noted (Figure 1).
Labs showed hypoalbuminemia (17 g/L), persistent
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Figure 1. Trans-abdominal Ultrasound Showing Significant Maternal
Ascites with Clear Delineation of the Uterus and Maternal Bowel.

hyponatremia (116 mmol/L) and hypochloremia (85
mmol/L). Maternal abdominal ultrasound was ordered
which showed marked ascites and a coarse appearing
liver for further work-up, bilateral increased renal cortical
echogenicity and left renal small stone. Liver enzymes
remained normal. Hepatitis serology was negative.
Medical consultation regarding the findings was done
and correction of hyponatremia was initiated by 80 cc of
normal saline per hour. No obvious cause of ascites was
detected. Three days later, the patient had oliguria with
only 600 cc of urine in 24 hours, so the decision to deliver
was made at 27 weeks +6 days. Cesarean section was
done. At the point of entry into the peritoneal cavity, a
small incision was done and a suction device with a guard
was inserted. Approximately 2 L of clear ascetic fluid
was removed and a live-born female fetus was delivered
weighing 686 g with Apgar scores of 4, 6 and 7 at 1, 5 and 10
minutes. She was admitted to the NICU and initial serum
sodium was 127 mmol/L that was corrected. The ascetic
fluid was sent for cytology, chemistry and cell count. Only
the 2 former tests were done which showed the fluid to
be a transudate with a protein level of 2 g/L and LDH
level of 9. The mother was discharged day 4 post cesarean
section. Blood pressure was fairly controlled with systolic
BP of 130-140 and a diastolic of 90 by 40 mg nifedipine
extended release. Her serum sodium had normalized to
143 mmol/L. Follow up abdominal ultrasound was done
2 months post delivery that showed a normal liver with
homogeneous echogenicity, no ascites and tiny nonobstructive renal stones with no hydronephrosis. She was
seen in the clinic after the ultrasound. She had stopped
her medication and her BP was still elevated, so she was
advised to restart her medication. She was then lost to
follow up. The baby was discharged from the NICU at 68
days of life weighing 1.68 kg in good condition with only
stage 1 retinopathy of prematurity.

Discussion
HypoNa is defined as a serum sodium concentration
(Na+) less than 135 mmol/L. Severe hypoNa leading
to neurological complications such as cerebral edema,
convulsions and coma occurs when serum Na+ acutely
drops to less than 125 mmol/L. Rapid correction of
serum Na+ can lead to central pontine myelinolysis
(3). The exact incidence of hypoNa associated with PE
is unknown. There are 2 descriptive studies reporting
an incidence of 0.33% (4) and 9.7% respectively (5). Its
presence is almost always associated with severe features
of PE and adverse outcomes. The exact cause of hypoNa
associated with PE is unknown. Some reports suggest that
it might be secondary to a syndrome of inappropriate
antidiuretic hormone secretion (SIADH). It is known
that PE causes a decrease in plasma volume and this may
stimulate the release of ADH which leads to hypoNa (6).
In normal pregnancy, there is an increased production
of ADH that is counteracted by placental vasopressinase
activity. It is believed that the placental dysfunction that
occurs in PE leads to decreased vasopressinase activity
resulting in excess circulating concentration of ADH (1,
7). To diagnose SIADH, the following 5 criteria must be
present: low serum osmolality (<275 mOs/kg), high urine
osmolality (>100 mOs/kg), normovolemia, high urine
sodium (>20 mmol/L) and exclusion of other causes.
In our case, serum osmolality was unfortunately not
measured. There was a urine osmolality of 371 mOs/kg,
but urinary sodium was 12 mmol/L, which is less than 20
in the definition of SIADH.
Others have reported that hypoNa in PE is secondary to
nephrotic syndrome (8). Nephrotic syndrome is associated
with hypervolemic hypoNa. HypoNa with edema points
to increased total body water and sodium. The increase in
the total body water is greater than the total body sodium
level, leading to hypoNa and edema.
In our case, the nephrotic range of proteinuria with its
secondary hypoalbuminemia may be the cause of hypoNA
and significant maternal ascites. Hypoalbuminemia
associated with hypoNa has been described in the
literature with correction of the hypoNa with albumin
infusion (9, 10). Nguyen et al described a phenomenon
which was created by Pitts RF and was called the
Gibbs-Donnan effect (11). They stated that the reduced
permeability of protein across the capillary membranes
causes different ionic concentrations between the plasma
and interstitial fluid, thus the non-permeating negatively
charged proteins present mostly in the plasma will
draw the electropositive ions (Na+, K+) and force back
negative ones. Therefore, a reduction in plasma protein
concentration will affect the plasma Na+ concentration.
The correction of hypoNa in patients who were infused
with Albumin is thought to be due to its ability to attract
the electropositive Na ions into the plasma, thus causing
an increase in the plasma Na+ concentration. Therefore,
whether hypoNa is an independent severe feature in PE
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or merely an association with hypoalbuminemia needs
to be further studied. The neonate was also born with
hyponatremia. Her serum sodium concentration was 127
mmol/L, which was addressed and corrected. Neonatal
hyponatremia secondary to maternal hyponatremia with
PE has been described previously and is an important
aspect to be addressed to avoid neonatal complication
(12-14). The electrolyte levels in the neonate in the first
hours of life reflect those of the mothers and this occurs
secondary to placental hemostasis, if this is not addressed
it can lead to neonatal convulsions that may lead to
cerebral damage if not promptly corrected (15).
Ascites with PE has also been reported several times.
The incidence of ascites in patients with HELLP syndrome
has been reported to be up to 10% in one study (16). The
ascites in PE is thought to be secondary to the diffuse
endothelial dysfunction leading to capillary leaks resulting
in proteinuria, hypoalbuminemia and decreased oncotic
pressure. This plus the renal retention of sodium and water
will lead to the expansion of the extracellular fluid and
third spacing leading to edema and ascites. Ascites is also
a common finding in patients with nephrotic syndrome
secondary to the hypoproteinemia (17). Devarbhavi et
al found that ascites in pregnancy-specific liver diseases
occurred more commonly in those with lower albumin
level. Our patient had a very low albumin level (1.7 g/
dL) (18). Another mechanism causing ascites may be
secondary to liver involvement and the development of
a transient portal hypertension that occurs secondary to
vasospasm and endothelial cell dysfunction in the liver
and kidneys. There is also plugging of the liver sinusoids
with platelet, fibrin and red blood cells (18,19). The ascetic
fluid in our patient was analyzed and showed a low protein
content (2 g/L) indicating a transudate which can occur
secondary to liver involvement or hypoalbuminemia.
Tarn et al described that the ascetic fluid LDH >400, fluid/
serum LDH ratio >0.6, and fluid/serum total protein (TP)
>0.5 indicate a non-hepatic cause of ascites (20). The
absence of all three criteria indicates a hepatic cause of
ascites. In our patient, the LDH level was 9, ascetic fluid/
serum LDH was 0.05 and fluid/serum TP was 0.04 which
indicate a possible hepatic cause of the ascites.
Conclusions
HypoNa and ascites are infrequent complications of PE.
The occurrence of both is even rare. The exact mechanism
causing them is unclear. PE-induced nephrotic syndrome
with secondary severe hypoalbuminemia +/- transient
portal hypertension may have contributed to our case.
Further studies are needed to assess the correlation of
hyponatremia with the hypoalbuminemia in patients
with PE. Measurement of electrolytes and ultrasound
assessment of the extra-uterine space for evidence of
ascites should be performed in PE patients. Neonatal
hyponatremia should be excluded in all maternal cases of
hyponatremia.
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