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Abstract

Hypotonic hyponatremia is caused by a serum sodium level of <135 mEq/L in the setting of excess solute loss accompanied
by free water retention because of antidiuretic hormone release, subsequent to decreased effective arterial blood volume.
Acute hyponatremia can have various neurological manifestations, including drowsiness, lethargy, coma, seizures, respiratory
depression, and even death. In this article, we present a case of a 41-year-old man who presented with hyponatremia as a
result of sodium containing biliary fluid loss and resultant renal free water retention in response to increased antidiuretic
hormone secretion. He underwent placement of a cholecystostomy tube for acalculous cholecystitis and was found to be
persistently hyponatremic despite repletion with sodium-containing fluids. Once the cholecystostomy tube was removed,
the patient’s sodium levels improved, and his symptoms resolved. Our case highlights choleuresis as an unusual but significant
cause of hyponatremia in patients who have external biliary drainage.
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Introduction acalculous cholecystitis, which required a cholecystostomy
tube. Of note, he was found to have large volume drainage
from the cholecystostomy tube. He had drainage volumes
of approximately 1.5 to 2 L daily. During the whole time
period before his presentation to our facility, he did not
report significant symptoms other than the fluid loss men-
tioned above. Due to the paucity of symptoms, he did not
seek medical attention. On subsequent presentation to the
hospital, he was administered a liter of normal saline, and
laboratory work revealed a serum sodium of 116 mEq/L.
His baseline serum sodium prior to these events was around
135 mEq/L, at the time when he had the cholecystostomy
drain placement. Furthermore, serum osmolality was found
to be 258 mOsm/kg, urine osmolality of 111 mOsm/kg, and
a low urine sodium excretion measuring <20 mEq/L. The
laboratory results were suggestive of low solute or hypo-
» tonic hyponatremia. His biliary fluid spot sodium was
cholecystitis. found to be 154 mEq/L.

Hyponatremia is a condition characterized by a serum
sodium level of <135 mEq/L." It is the most common clini-
cal electrolyte imbalance and often occurs in hospitalized
patients with a reported incidence in this population of 15%
to 30%."” Hyponatremia usually presents with neurological
symptoms, including lethargy, mental depression, weakness,
and confusion,” with the severe symptoms of seizures, obtun-
dation, coma, and respiratory arrest consistent with pro-
foundly low sodium levels.* Unrecognized incidents of
hyponatremia are reported to occur for 2 main reasons—lack
of screening of fluid and electrolyte levels and misinterpreted
changes in serum sodium levels.” The case we present in this
article describes severe hyponatremia manifesting with neu-
rological symptoms secondary to biliary losses after external
drainage via a cholecystostomy tube for acalculous

Case Presentation

A 41-year-old male with past medical history of alcoholic 'St. Mary’s Hospital, Saginaw, MI, USA

cirrhosis with abstinence from alcohol for 3 years and jcentr’c“ Michigan University, Saginaw, MI, USA

chronic kidney disease stage 3 presented to the hospital Guthrie Robert Packer Hospital, Sayre, PA, USA

with lethargy and confusion. The patient was on dialysis in Received July I, 2019. Revised July 12, 2019. Accepted July 18, 2019.
the past for a brief period secondary to interstitial nephritis Corresponding Author:

because of Bactrim but with stable kidney functions for the  Asim Kichloo, MD, 1000 Houghton Avenue, Saginaw, MI 48602, USA.
past 3 years. He was last hospitalized 2 months prior for Email: kichlooasim@gmail.com

Creative Commons CC BY: This article is distributed under the terms of the Creative Commons Attribution 4.0 License
EY (http://lwww.creativecommons.org/licenses/by/4.0/) which permits any use, reproduction and distribution of the work without further

permission provided the original work is attributed as specified on the SAGE and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://journals.sagepub.com/home/hic
mailto:kichlooasim@gmail.com

Journal of Investigative Medicine High Impact Case Reports

The patient was initially managed with intravenous nor-
mal saline followed by oral sodium chloride supplementa-
tion (2 g twice daily) and free water restriction of <1 L per
day. Despite these measures, his serum sodium remained low
and was typically between 120 and 130 mEq/L. At this point,
a decision was made to clamp the cholecystostomy tube and
subsequently remove it. This resulted in a gradual improve-
ment of serum sodium with a rise in serum sodium levels to
more than 135 mEq/L. The rise in serum sodium was consis-
tent with the improvement in neurological symptoms and
lethargy. The patient was later discharged with no further
sodium supplementation.

Discussion

Most cases of hyponatremia arise due to an inability to
excrete free water relative to the body’s sodium. One of the
subsets of hyponatremia is hypovolemic hyponatremia,
which means that a patient is volume-depleted with high
sodium losses accompanying fluid loss. Severe hypotonic
hyponatremia in adults is often caused by use of thiazide
diuretics, syndrome of inappropriate antidiuretic hormone
secretion, and a postoperative state (which is often due to
administration of hypotonic fluids regardless of the type of
procedure).”® Severe hyponatremia can cause lethargy,
coma, and seizures. It may progress to respiratory depression
and death if it is not treated appropriately.”

One unusual cause of hypotonic hyponatremia is biliary
drainage.*’ Sodium concentration in the bile is usually
between 122 and 164 mEq/L with the average falling around
145 mEq/L.* This patient had about 2 L of bile drainage
daily, which accounted for about 290 mEq per day. This
meant that the patient was losing around 6 or 7 g of sodium
each day. This amount was more than the amount that was
administered in attempted treatments, resulting in persistent
severe hyponatremia. Patients like our case who have exter-
nal biliary drainage and hyponatremia may have hyponatre-
mia caused by large volume losses of bile. Thus, such patients
need close monitoring of electrolyte status and prompt cor-
rection of electrolyte abnormalities to avoid adverse effects.
Risk factors for the development of hyponatremia in patients
include smaller volumes of bile loss over longer periods of
time, preexisting renal disease, adrenocortical insufficiency,
restriction of sodium in patients’ diets, and diuretic treat-
ment.” This patient also had a history of alcoholic cirrhosis.
Even mild reductions in sodium levels puts patients with cir-
rhosis at a high risk of having severe ascites and the compli-
cations associated with it.* Cirrhosis is reported to cause
hyponatremia by means of neurohormonal activation that
directly correlates with the severity of the hyponatremia.’
This patient’s history of alcoholic cirrhosis likely also
increased his risk of developing hyponatremia.

Also of importance in this case report is the use of a cho-
lecystostomy tube. Cholecystostomy tubes have been used as
a means of drainage in patients, such as after laparoscopic

hepatic exploration to prevent the leakage of bile and patients
with cholecystitis who are high risk for surgery because of
increased mortality like the patient reported in this case
report. Reported side effects of such tubes include bile loss,
infection at the site of the tube, and displacement of the tube.’
It has been reported that tube drainage after common duct
exploration is associated with high-volume biliary output.’
This patient had excessive bile loss through their tube, and
clamping of the tube paired with treatment administration
allowed for resolution of the patient’s hyponatremia. Patients
with such tubes should have their sodium levels checked to
ensure that severe electrolyte imbalances are avoided or
appropriately handled.

Therapy with isotonic fluids containing sodium, chloride,
lactate, bicarbonate, and potassium in patients with hypona-
tremia should be based on measurements of biliary fluid vol-
ume and electrolyte concentrations. In patients with
cholecystostomy tubes, biliary fluid loss can also be avoided
by conversion to internal biliary drainage as opposed to
external biliary drainage in some obstructive conditions. The
benefits of internal drainage include more ways to access the
biliary tree and the lack of an external catheter, which
improves the patient’s quality of life."” It also has been shown
that internal drainage is preferred after certain procedures,
such as hepatectomy, in which external drainage suppresses
liver regeneration in certain conditions but internal drainage
does not.'"'? Other differences between external and internal
drainage includes the potential for contamination, which
only considered a risk for external tubes, length of the drain-
age systems, and impedance to flow, which is lower with
internal drainage."

Conclusion

External biliary drainage may cause severe persistent hypo-
natremia in patients, which may present with an array of
symptoms. Although a rare cause of hypovolemic hyponatre-
mia, it may occur due to excessive loss of bile fluid. Prompt
diagnosis allows for faster treatment and the prevention of
irreversible damage caused by the electrolyte imbalance.
Patients with cirrhosis, large losses of bile, and previous
renal failure are particularly of note due to the increased inci-
dence of hyponatremia in these patients. All these factors put
this patient at a higher risk of the development of hyponatre-
mia in conjunction with bile loss via cholecystostomy tubes.
Clinicians should be mindful of the risk factors and signs of
hyponatremia in this patient population.
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