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Rapid correction of severe hyponatremia and
control of subsequent overcorrection in operative
hysteroscopy intravascular absorption syndrome
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Abstract

Rationale: Operative hysteroscopy intravascular absorption syndrome (OHIAS) results from systemic absorption of hypo®
solution during hysteroscopy, which may induce severe hyponatremia within hours. Depending on the serum sodium (Na*) level,
this can be life-threatening and requires prompt and careful remedial treatment.

Patient concerns and diagnoses: A 53-year-old woman underwent hysteroscopic myomectomy for submucosal
leiomyoma. Approximately 3 hours postoperatively, the serum Na* level decreased to 82 mM/L, accompanied by pulmonary
edema and lactic acidosis. The patient was strongly suspicious of OHIAS.

Interventions and outcomes: A rapid correction was made using 3% NaCl to prevent brain edema as an initial response.
After the serum Na* level reached 120mM/L, gradual correction was performed considering osmotic demyelination syndrome,
and desmopressin was administered to prevent overcorrection caused by excessive water diuresis. Serum Na* level normalized
in 4 days and the patient recovered without any specific sequelae.

Lessons: The detection of OHIAS may be delayed under general anesthesia, and prior vigilance is important if the operation
time is prolonged. In severe hyponatremia with an apparently rapid onset, such as OHIAS, a two-step correction process may be
safe and useful: rapid correction followed by more gradual correction.

Abbreviations: ODS = osmotic demyelinating syndrome, OHIAS = operative hysteroscopy intravascular absorption syndrome,

POD = postoperative day, TURP = transurethral resection of the prostate.
Keywords: 3% NaCl, desmopressin, hysteroscopic procedure, rapid correction, severe hyponatremia

1. Introduction

Operative hysteroscopy intravascular absorption syndrome
(OHIAS) refers to iatrogenic hypotonic hyponatremia caused by
irrigation solution used in the surgical field. OHIAS is also called
gynecological transurethral resection of the prostate (TURP) syn-
drome due to its similarity to TURP syndrome in pathogenesis,
clinical picture, and treatment. It can cause seizures and respiratory
arrest in postoperative patients, progressing rapidly to death or a
permanent vegetative state.l'! Although early detection is import-
ant, even obstetricians and anesthesiologists are often unaware of
OHIAS. Once hyponatremia has occurred, it is important to deter-
mine the correction rate. A sharp overcorrection of serum Na*
level increases the risk of osmotic demyelinating syndrome (ODS).
In contrast, life-threatening cerebral edema can occur if serum Na*
level does not rise to the target range within a period.l>?!
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Here, we report the case of a female patient with a serum Na*
level of 82mMY/L after hysteroscopic surgery. It is a rare case
where the sodium level suddenly dropped iatrogenically within
3 hours after surgery, and we performed a two-step correction
with reference to several guidelines. Furthermore, we discuss
the adopted initial correction rate and target values to minimize
neurological sequelae and the subsequent occurrence of diluted
urine and overcorrection.

2. Case presentation

Informed consent was obtained from the patient for this study.
A 53-year-old woman weighing 60kg and 152 cm in height was
diagnosed with submucosal leiomyoma. She decided to undergo
a hysteroscopic myomectomy at the gynecology department of
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our hospital. She had been taking medications for hypertension
and intermittent nonspecific angina.

Preoperative blood test results showed no abnormalities, and
all electrolytes were within normal ranges (Na*, K*, and CI- were
139, 4.1, and 106 mM/L, respectively). Furthermore, there were
no abnormal findings on preoperative electrocardiography or
echocardiography.

On the day of surgery, electrocardiogram, pulse oximetry,
blood pressure, and body temperature were measured according
to routine procedures in the operating room. Her blood pres-
sure, heart rate, respiratory rate, and oxygen saturation were
136/84 mm Hg, 106 bpm, 15 breaths/minute, and 96 %, respec-
tively. Urosol (HK inno.N, Seoul, South Korea), a hypotonic
solution (190 mOsm) containing 540mg of D-mannitol and
2.7 g of D-sorbitol per liter, was used as a distension medium for
the hysteroscopic surgery.” Two hours after initiation of surgery,
arterial blood gas analysis showed severe hyponatremia (Na*
<100mM/L), as well as acidosis (pH 7.22, lactate 2.7 mM/L),
hypocalcemia (Ca?* 0.75 mM/L), hypoglycemia (glucose 74 mg/
dL), and anemia (hematocrit 19%). The total surgery time was
2h 50 minute, during which 45 L of distension medium was used
(15 x 3L Urosol bags), and total urine output was 2400 mL.

The patient was transferred to the surgical intensive care unit
while maintaining intubation without emergence from anesthe-
sia. Initial postoperative laboratory tests showed severe hypo-
natremia, with Na*, K+, and CI- levels of 82, 4.4, and 62mM/L,
respectively. Lactate level increased to 8.7 mMJ/L. An anteropos-
terior chest radiograph revealed pulmonary edema in both the
lungs (Fig. 1A). Serum osmolarity, urine osmolarity, urine Na*,
and urine creatinine levels were 246 mOsm/kg (reference values:
>275 and <295 mOsm/kg), 289 mOsm/kg (reference values:
>400 and < 800 mOsm/kg), 4 mM/L and 2.98 mg/dL (reference
values: >90 and < 300 mOsm/kg), respectively. The patient was
strongly suspicious of OHIAS.

In response, we promptly decided to perform rapid correc-
tion with intravenous administration of 3% NaCl, starting at
100 ml/h. The serum Na* levels after approximately 1 and 3h
were 92 and 102 mM/L, respectively. Accordingly, the adminis-
tration rate was lowered to 50 mL/h, and serum Na* level was
checked every 2h and adjusted to 10-50 mL/h. Approximately
12h after correction, the serum Na* levels were 118 mM/L
(Fig. 2),and 3% NaCl was replaced with 0.9% NaCl. Pulmonary
edema, observed on chest radiography, also improved (Fig. 1B),
and the lactate levels were normalized from 8.7 to 1.8 mM/L.

The patient consistently excreted large amounts of dilute
urine. During the first 10h of transfer to the surgical intensive
care unit, the fluid intake (2050 mL) and output (5040 mL) dif-
ference (I/O) was =2990mL. The 24-h I/O measured the next
day was —4190mL (intake, 6770 mL; output, 10,960 mL). This
caused the serum Na* level to increase more rapidly than pre-
dicted. The serum Na* level rapidly increased from 118 mM/L
to 133 mM/L within 12 hours even after stopping the adminis-
tration of 3% NaCl. Subsequently, we administered two doses
of 2 pg desmopressin (Minirin® 4 pg/mL ampules, Ferring
Pharmaceuticals, Malmo, Sweden). Consequently, serum Na*
level elevation was somewhat stabilized, and urine output
decreased (I/O on postoperative day [POD] 3 and 4 were —2630
and -1745mL, respectively). Gradually, urine concentrations
of Na* and creatinine increased to 25 mM/L and 40.51 mg/dL,
respectively. The serum Na* level increased steadily as planned
and normalized at 4 days postoperatively (135 mM/L).

The patient was transferred to the general ward on POD
4 and discharged on POD 8. Enhanced magnetic resonance
imaging and angiography conducted on POD 7 revealed no
remarkable abnormalities in the brain parenchyma, ventric-
ular system, or extracerebral cerebrospinal fluid space. The
patient complained of a mild headache after discharge and fol-
lowed-up with a neurologist for consultation. The headache
improved three months after discharge, and no other sequelae
were reported.
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3. Discussion

OHIAS is caused by systemic absorption of excessive irrigation
solution in a closed space during hysteroscopic surgery. The
irrigation solution used is typically a hypotonic, non-conduc-
tive fluid to avoid thermal burn. When absorbed systemically,
it induces hyponatremia in proportion to the amount used. The
major risk factors are use of large amounts of hypotonic fluid,
prolonged operation time, operative procedures (not diagnos-
tic), exposure of uterine venous sinus, and high irrigation fluid
pressure (>10mm Hg). In adult women, it has been reported
that when 1000ml of non-conductive solution is absorbed,
there is a decrease of serum sodium of 10 mEq/L and that for
3000ml is 30 mEqg/L.¥ This suggests that sufficient attention
should be paid to severe hyponatremia (serum Na* <120 mm
Hg) when using more than 2000 ml of irrigation solution. In our
patient, 4500 ml of irrigation solution was used for 2 hours and
50 minutes of myomectomy.

Early detection and intervention are important for positive
outcomes in cases of OHIAS; however, detection may be dif-
ficult or nearly impossible while the patient is under general
anesthesia and cannot complain of symptoms. In severe hypo-
natremia, tachycardia, hypotension, and high airway pressure
may occur, but they can be easily overlooked without careful

Figure 1. Comparison of anteroposterior chest radiographs immediately
after transfer to the surgical intensive care unit (A) and 10h post-surgery (B).
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Figure 2. Graph representing fluctuations in serum sodium (mM/L) and serum lactate (mM/L) over time (h). * Admission to the surgical intensive care unit. t
Main fluid changed from 3% to 0.9% NaCl. $ Extubation. § Desmopressin (2 pg) was administered intravenously.  Main fluid changes from 0.9% NaCl to 5%

dextrose.

attention. In our case, there was no significant change in vital
signs or airway pressure, but a large amount of urine output
(1800 mL) was the only clue to the impression.

After confirming that the serum Na* level was 82mM/L, we
planned a two-step calibration. The initial goal was rapid cor-
rection to 120mM; then adjustment would proceed gradually
to < 8mM/day. Based on the above, we reduced the possibility
of cerebral edema leading to brain herniation by aiming to reach
a Na* level of 120mM/L within the first 24h and then mini-
mized the likelihood of ODS by performing subsequent gradual
correction.

The US guidelines recommend 100 mL of 3% NaCl intrave-
nous infusion over 10 minure 3 times as needed without lim-
itation of the rate of correction in true acute hyponatremia.
Patients with hyponatremia for less than 24 hours are highly
unlikely to develop ODS.’! Among other things, brain hernia-
tion, the most dangerous complication of hyponatremia, occurs
almost exclusively in patients with acute hyponatremia.l In the
majority of OHIAS and TURP syndrome cases, a sharp decrease
in serum Na* level by electrolyte-free lavage did occur but was
successfully reversed.”! In patients with severe postoperative
hyponatremia (80-110mM), use of 3% NaCl solution could
increase serum Na* level by 20-30 mM within 12-24 hours, and
most of them were successfully treated without sequelae. This is
supported by the fact that the rapid onset of hyponatremia is so
short-lived that cerebral adaptation is insufficient; therefore, the
risk of ODS is low.’! On the other hand, a relatively slow cor-
rection could potentially promote the risk of ODS by allowing
sufficient time for cerebral adaptation.?!

Nevertheless, European and American colleges of obstetri-
cians and gynecologists guidelines still recommend not exceed-
ing 10 mEq/L and 12 mEq/L, respectively, during the first 24
hours. Although the US guidelines are more liberal, they also
warn of the dangers of ODS for correction above 12mM/L
in the first 24 h.1%% Rapid correction is probably safe, but the
risk of ODS is not completely ruled out. They suggest that an
increase of 4-6 mM/L for the first few hours is sufficient to alle-
viate the symptoms and prevent brain herniation.

The increase in serum Na* level after administration of hyper-
tonic saline may be much higher than expected from the for-
mula.l"" In this case, the Na* concentration increased from 82
to 118 mM/L during the first 12h, and the required 3% NaCl
concentration was calculated to be approximately 2105 mL
using the classic formula. However, The actual amount of 3%
saline administered to increase the Na* level by 36 mM/L for
this patient was approximately 400 mL (19% of the calculated

amount), not 2105mL. The patient was in a severe state,
with excessive body fluid and a large amount of diluted urine
(5400 mL) was simultaneously excreted.

After the serum Na* level reached 120 mM/L, 3% saline was
replaced with normal saline for gradual correction, but the unex-
pected increase continued. Desmopressin effectively controlled
the overcorrection that occurred rapidly during hyponatremia
correction because of the excretion of large amount of diluted
urine. Desmopressin (2 pg) was administered twice, and the 6-h
urine output before and after administration rapidly decreased
from 4100 to 1220 mL and from 2680 to 380 mL, respectively.
The US and European guidelines recommend parenteral admin-
istration of 2—4 pg of desmopressin to prevent water diuresis
when overcorrection occurs, with repeated dosing every 8 hours
based on a serial Na* check. In addition, appropriate desmo-
pressin can make hyponatremia correction more predictable by
reducing excessive urine water.!'!-13!

4. Conclusion

The patient’s lowest serum sodium concentration and duration
of hyponatremia should be considered in determining the cor-
rection rate. Although no consensus has been reached regard-
ing the ideal initial correction rate, rapid correction will likely
be safe in the event of obviously sharp hyponatremia, and the
potential benefits outweigh the risks. Further studies related to
ODS and brain adaptation time are needed, and based on this,
a more detailed guideline on treatment strategies for iatrogenic
acute severe hyponatremia such as OHIAS is required.
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