chgkF kA e]st @ A oA 13 Al &
Vol. 11, No. 1, June, 1996

Noncardiogenic Pulmonary Edema and Dilutional
Hyponatremia Secondary to Intrauterine Instillation
of 2.7% Sorbitol During Hysteroscopy

— A case report—

Deog Jae Kim, M.D. and Jin Mo Kim, M.D.

Department of Anesthesiology, Keimyung University, School of Medicine, Taegu, Korea
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muscularly. The procedure was done under gen-
CASE REPORT eral anesthesia maintained with nitrous oxide/

oxygen, enflurane, fentanyl, and vecuronium

A 45 year-old, 65 kg, para 1-0-1-1 woman who bromide.

had uterine myoma, was scheduled for hy- After induction of general anesthesia, the
steroscopic myomectomy. Her past medical his- hysteroscope was connected to an infusion bag
tory, physical examination and chest X-ray (Fig. which contatined 2.7% sorbitol urological irri-
) were unremarkable. Vital signs and preopera- gating solution. Approximately 7,000 ml of irri-
tive routine laboratory findings were normal. gating solution under hydrostatic pressure of 80

Preoperative medication consisted of nalbu- ~100 mmHg were infused to distend and irri-
phine 10 mg and glycopyrrolate 0.2 mg intra- gate the uterus over the course of | hour.
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Most of the irrigant returned back through
the cervix or was suctioned out of the abdomen.
She received 900 ml of lactated Ringer’s solu-
tion given intravenously during the procedure.
Blood loss was 200 ml and urine output was I,
800 ml. After resection time of approximately
70 minutes, peak airway pressure increased
form 18 to 35cmH:0O, and followed by decrease
in arterial oxygen saturation determined by
pulse oximeter from 99% to 81% on F,0, of 0.5
within 5 minutes.

The anesthesiologist noted frothy fluid from
tube. The
resection procedure was discontinued. Physical

the endotracheal hysteroscopic
examination revealed coarse rales throughout
both lungs, generalized edema, but no heart
murmaur.

Chest X-ray revealed bilateral pulmonary

Fig. 1. Posteroanterior X-ray view of chest before
operation. No definite abnormality in both
lungs and heart.

edema (Fig. 2). Arterial blood gas data were pH
7.12, PaCO, 56 mmHg, Pa0O. 61l mmHg, HCO,™ 18.
| mEg/L. Electrolytes, blood chemistries, pro-
thrombin time and partial thromboplastin time
were normal except decreased serum sodium
and potassium of 109.5 mmol/L and 2.1 mmol/L,
respectively.

The central venous pressure was 23 mmHg.
The patient remained intubated for use of posi-
tive end expiratory pressure(l5 cmH.O). The pa-
tient was given with intravenous furosemide. 20
mEqg potassium chloride was administered in-
travenously to correct potassium depletion. For
the correction of the hyponatremia, the intrave-
nous infusion was changed from lactated Ring-
er’s solution to 0.9% sodium chloride, and 1,000
ml was given over 30 minutes.

After treatment, serum sodium concentration

Fig. 2. Anteroposterior X-ray view of chest during
operation revealed multiple amorphous
alveolar consolidations on both lungs.
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Fig. 3. Anteroposterior X-ray view of chest 12 hours
after the management in intensive care unit
revealed much cleared previous alveolar con-
solidations, but bilateral pleural effusions
were noticed.

was 115.8 mmol/L. Urine output increased to
500 ml/h. The central venous pressure de-
creased to 12mmHg. Arterial blood gas on
15cmH.O-PEEP and F,0, of 0.7 showed pH 7.32,
PaCO. 37 mmHg, Pa0O. 160 mmHg, HCO;™ 19.2
mEq/L.

A second 1000 ml intravenous bolus of 0.9%
NaCl was infused over the ensuing 30 minutes.
Thereafter serum sodium and potassium con-
centration were 120.5 mmol/L and 2.9 mmol/L,
respectively. The patient was transferred to the
intensive care unit. Serial chest X-rays and
physical examination showed progressive im-
provement of the pulmonary edema over the
next 12 hours (Fig. 3).

After the close observation in the intensive

care unit for 24 hours, the patient was
extubated when an arterial blood gas on F.0; of
0.4 showed pH 7.40, Pa0O. 35.0 mmHg, PaO2 100.6
mmHg, HCO;~ 23.1 mEq/L. The patient was
transferred to the general ward on the second
postoperative day with a serum sodium concen-
tration of 145 mmol/L, a serum potassium con-
centration of 3.6 mmol/L, and arterial blood gas
on room air of pH 7.42, PaCO: 41.2 mmHg, PaO.

143 mmHg, HCO,™ 25.3 mEq/L.

DISCUSSION

The 2.7% sorbitol is indicated for use with the
hysteroscopy as an aid in distending the uterine
cavity and in irrigating and visualizing its sur-
face. However, use of 2.7% sorbitol has prob-
lems. Several liters of fluid can be absorbed
over the couse of hysteroscopic proceduce. The
rapid intravascular absorption of 2.7% sorbitol
can cause acute hyponatremia, red blood cell
hemolysis, disseminated intravascular coagula-
tion, anaphylaxis, and pulmonary edema®. The
amount absorbed is dependent on the injection
pressure, the tissue trauma, the seal of the
hysteroscope around the cervix, and the dura-
tion of infusion.

Pulmonary edema has been reported with ir-
rigating fluid infusion volumes ranging from
150 to 1200 ml*~™. This is believed to result from
intravascular absorption. In this patient, cen-
tral venous catheter monitoring showed a CVP
of 23mmHg from which we concluded fluid
overload. The pulmonary edema was not
cardiogenic because there was no abnormal
finding on auscultation and ECG.

Some investigators recommend limiting the
procedures to be done in less than 45 minutes
using less than 500 ml*™ and not to exceed an

infusion pressure of 150 mmHg. In this case a



large volume of irrigating fluid (7,000 ml) under
hydrostatic pressure of 80~100 mmHg is used
for more than | hour.

Dilutional hyponatremia is a well known com-
plication during hysteroscopic procedures, and
it occurs because of absorption of irrigating
fluid. In the majority of patients, hyponatremia
is mild and asymptomatic. However, severe
symptomatic hyponatremia (serum sodium con-
centration< 120 mmol per liter) may be associat-
ed with permanent neurologic damage or death”.
In this case the patient did not exhibit any of
the electrocardiographic changes typically asso-
ciated with hyponatremia, such as ST-segment
depression, widening of the QRS complex, loss
of the P wave, or bradycardia. Excessively slow
therapy appears to result in increased morta-
lity"®, and excessively rapid treatment may
result in the development of central pontine
myelinolysis or other demyelinationg lesions of
the brain”. Rapid correction of severe hyponat-
remia by administration of hypertonic saline
until level of mild hyponatremia is not harmful
and is not associated with clinical or radiologic
neurologic damage. On the other hand, it is pos-
sible that rapid conversion of hyponatremia to
normonatremia or hypernat-remia may produce
demyelinationg lesions of brain. Depending on
the cause and relative total sodium and water
content, treatment can range from admini-
stration of hypertonic saline or mannitol (with
or without diuretic drugs) to restriction of flu-
ids or administration of other drugs'’.

Once hyponatremia is diagnosed, treatment
consists of an increase in serum concentration
at a rate not to exceed 2 mmol/L/h"-" in order
to avoid circulatory failure or central pontine
myelinolysis”. After the serum sodium concen-
tration becomes 125 mmol/L, therapy may con-
sist of water restriction.

In summary, to avoid possible complications

with 2.7% sorbitol

ammount of irrigating fluid used should bhe

irrigating solution, the
noted continuously. Unfortunately the systemic
absorption of this fluid can not be predicted ac-
curately for each procedure.

careful

The anesthesiologist recommends

monitoring of the infusion pressure which
should not exceed 150 mmHg in order to pre-
vent excessive fluid from entering the uterine
vasculature, to diminish entry into the peritone-
al cavity, and to limit the duration of the proce-
dure and the infusion volume. One should be
alert to signs of impending pulmonary edema, 1.
e., rales, increase in peak airway pressure, tach-
ycardia and decreased arterial oxygen satura-
tion. Frequent estimations of serum sodium
may be of value in detection excessive absorp-
tion of the irrigating fluid and in preventing the
development of dilutional hyponatremia. In
high risk patients with depressed myocardial
function from valvular heart disease and pros-
thetic heart

intraoperative arterial and pulmonary arterial

valves taking anticoagulants,

pressure or central venous pressure monitoring
should be considered.
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