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ABSTRACT

Introduction: Diabetes insipid us (DI} is a rare water and electrolyte
imbalance with hypovolemic hypernatremia  characteristic
(1:25.000) however can he potentially fatal if not well-anticipated
and managed adequately. Brain tumors, either operated or
not, may lead to DI (25%). Based on anatomical location, the
suprasellar tumor may cause hypophyseal hormone dysfunction.
Sellar region tumors can be dassified into hypophyseal (90%)
and non-hypophyseal (10%). Non-hypophyseal tumors with
neurological deficits are mare often causing hypophyseal hormone
hyposecretion including DI. Sellar tubercle meningioma is one of the
sellar region non-hypophyseal tumors which is often encountered
and surgically managed. Worsening symptoms may become the
surgical indication e.q. headache and visual disturbance.

Case: We are reporting two meningioma cases in Salatiga local

hospital with almost similar tumor characteristics either size
and frontal lobe location. Both cases were managed by similar
franscranial tumor excision craniotomy. Their differences were
in the presence of neurological manifestations and the degree of
hypothalamic compression. One patient developed postoperative
Dl without thirst thus the clinical manifestation was polyuria which
was closely monitored in the intensive ward. We were convinced
that the DI incidence was affected by the tumor manifestation
and location which can be assessed by computed tomography (CT)
scans.

Conclusion: The clinicians should anticipate the possibility of
post craniotomy DI thus may provide adequate monitoring and
management in patients developing postoperative DI.
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INTRODUCTION

Diabetes insipidus (DI) is a disorder of water
and electrolyte imbalance characterized by
hypernatremia accompanied by a physiological
inability to produce concentrated urine leading
to enormous loss of free water molecules and
subsequently dehydration (hypernatremic
hypovolemia).!? DI is often found in hypophyseal
tumors followed by hypothalamic and Rathke
pouch-invading tumors.** The prevalence of DI is
quite rare i.e. less than 1:25,000 cases and a quarter
of it is observed in the central nervous system
(CNS) tumor cases or the presence of prior tumor
surgery.’

CNS injury either caused by trauma or surgery is
known to induce the development of DL* The exact
mechanism of this phenomenon is not understood.
However, hypothalamic-hypophysis area necrosis,
infarction, or hemorrhage may contribute to the
dysfunction of hypophyseal hormones including
DL* The prevalence of postoperative DI may reach
4.4% in non-hypophyseal tumors after transcranial

surgery.! Although considered rare, postoperative
DI may lead to death after transcranial surgery
either in the pediatric or adult population.! The
high mortality is caused by the dehydration process
due to polyuria leading to hemodynamic imbalance
and organ perfusion failure.'® Furthermore, the
accompanying hypernatremia is also responsible
in the altered state of consciousness (lethargy and
irritability) and status epilepticus which could
terminate in death.'

We are reporting two cases of DI in two CNS
tumor patients in the frontal lobe extending to the
suprasellar area admitted to Salatiga City Hospital,
Indonesia. The clinical presentation was slightly
distinct, with aunilateralheadache more dominantly
reported by one patient and visual disturbance in
the other. Brain computed tomography (CT) scan
findings demonstrated similar tumor morphology.
However, they differed in location as one patient had
a right frontal lobe extending to suprasellar region
pushing the contralateral hemisphere. In contrast,
the other had a mid-frontal tumor extending to
suprasellar region and pushing the third ventricle.
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We performed tumor excision craniotomy to both,
however one patient developed postoperative DI
which was regularly monitored for urine output
and serum sodium levels. We are comparing both
cases to investigate the correlation between non-
hypophyseal tumor location to the postoperative
DI possibility to enrich the literature in this field
and to increase the clinicians’ awareness of post-
transcranial brain surgery DI which might fatally
harm the patient.

CASE REPORTS

Casel

A 50-year old lady was admitted due to chronic
progressive headache since a month before
admission which was worsened at night. She also
complained of double vision, denied projectile
vomiting and seizure, and admitted a history of
hormonal contraception use. General physical and
neurological examinations were normal. Imaging
showed an intracranial mass suspected as bilateral
parasagittal meningioma with subfalcine herniation
413 mm to the left (Figure 1). A lumbar drain was
planned followed by tumor excision craniotomy.
Preoperative dexamethasone was administered
to reduce the vasogenic edema. Urine production
was monitored (Graph 1) without signs of polyuria
and thirst complaints. A follow-up CT scan did not
demonstrate signs of increased intracranial pressure
(ICP) and hemorrhage. The pathological result
confirmed transitional meningioma. She performed
well postoperative and reported reduced headache.

and then discharged after 15 days.

Case 2

A 43-year old lady was admitted due to blurring
of vision since the year before which progressed
within the last 3 months. She complained of
mild headache, denied projectile vomiting and
seizure, and admitted a history of hormonal
contraception use. General physical examination
was normal, however, her visual acuity was reduced
to <1/60 in bilateral eyes. She was then diagnosed
with retrobulbar neuritis and sent for imaging
examination. CT scan demonstrated an intracranial
mass suspected as malignancy in frontobasal
area (figure 2). She was scheduled for tumor
excision craniotomy and received dexamethasone
premedication. Postoperatively she developed
diabetes insipidus with serum sodium level 150
mEq/L, 6 hours urine production 2,850 ml, and
monitored intensively (graph 2 and 3). We could not
measure urine osmolality due to facility limitations.
She then treated with a regiment of vasopressin
injection 5 units q...d and desmopressin nasal spray
2 pufts b.i.d which was tapered down based on
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clinical response (Graph 2). During the intensive
observation, she managed to maintain clear
consciousness, hemodynamically stable and did not
complain of thirst. Serum sodium level and urine
production improved in day-3 post-surgery and
she was then discharged on day-6 with improved
visual acuity to 2/60 bilaterally under desmopressin
spray. The pathological examination resulted in
psammomatous meningioma.

DISCUSSION

Based on its origin, suprasellar mass or tumor can
be classified into hypophyseal (90%) and non-
hypophyseal (10%).° Non-hypophyseal tumors
often cause hypophyseal hormones hyposecretion
including DI although it is rare and accompanied
with a dominant neurological deficit due to mass
effect lesion.® Common neurological complaints
including headache, visual disturbance, cranial
nerves neuropathy, hydrocephalus, and altered
state of consciousness.” Meningioma should be
considered as a differential diagnosis in suprasellar
mass cases especially sellar tubercle meningioma
which often causes visual loss due to pressure
in optic nerves or chiasm.®* Qur second patient
complained of dominant visual loss rather than
headache although the radiological findings were
almost similar ie. intracranial mass pushing
the optic canal and extend to the optic chiasm.
Due to CT limitations, it was still unclear why
she developed a more pronounced visual loss.
Therefore, we would suggest that a more advanced
imaging e.g. Magnetic Resonance Imaging (MRI)
should be performed as it can give details of the
anatomical structure for both cases, as the mass
may origin from the sellar tubercle thus the risk of
developing DI will be higher.®

Central or neurogenic DI may be caused by
the antidiuretic hormone (ADH) or arginine
vasopressin (AVP) deficiency in the hypothalamic-
hypophyseal axis (HHA) disturbance which
is often found in suprasellar mass, post-CNS
surgery, congenital lesions, head trauma, and
inflammation.*” Arginine vasopressin is a non-
peptide secreted the supraoptic and paraventricular
hippocampal nucleus transmitted by the medial
eminence to the neurohypophysis to be metabolized
to its active form.'"" Its deficiency may be found
in primary hypothalamic lesions or secondary
due to mass effect."! Hypothalamus secretes AVP
depending on the plasma osmolality state and aims
to maintain its homeostatic level (280-290 mOsm/
kg)." If the plasma osmolality exceeds 290 mOsm/
kg, AVP will be secreted and the thirst receptor
in hypothalamus will be activated to return to the
normal level."!
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Figure 1. Contrast-enhanced a.) coronal b.) axial, dan c.)
sagittal CT sections showing bilateral parasagittal
meningioma extending to skull base with left
subfalcine herniation. The mass appeared to occupy
the right hypothalamic area.
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Graph 1. Postoperative urine production in patient 1
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Graph 3. The serum sodium level in patient 2

Figure 2. Contrast-enhanced a.) coronal, b.) axial, dan c.)
sagittal CT sections showing intracranial mass
suspected to be malignant in frontobasal region
accompanied by vasogenic edema. The bilateral
hypothalamus was seen shifted posteriorly due to the
mass.
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Graph 2. Postoperative urine production in patient 2

Figure 3. Contrast-enhanced axial slices CT in a) patient 1 b)
patient 2 showing a similar mass in frontobasal area
extending to the optic canal and chiasm

662 Published by DiscoverSys | Intisari Sains Medis 2020; 11(2): 660-665 | doi: 10.15562/ism.v11i2.807




i CASE REPORT
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Figure 4. Contrast-enhanced coronal section of a) patient 1 where the left
hypothalamus (red triangle) is slightly present and b) patient 2
where the hypothalamus region disappeared (red circle showed the
estimation of the compressed hypothalamus)

Figure 5. a.) Hypothalamus location (red triangle) which is inferior to
an imaginary line connecting anterior commissure (AC) and
posterior commissure (PC), posterior of lamina terminalis (LT),
and anterior of the imaginary line connecting mammillary bodies
(MB) and posterior commissure (PC)."* b.) Contrast-enhanced
CT in the sagittal section of patient 2 demonstrated the tumoral
mass effect pushing the lamina terminalis posteriorly which may
prevent thirst in DI, AC = anterior commissure, PC = posterior
commissure, MB = mammillary bodies, TC = tuber cinereum, IS
= infundibulum stalk, OC = optic chiasm, LT = lamina terminalis.

The clinical manifestation of DI usually arises
if the magnocellular neurons damage in the
hypothalamus reaches 80-90%, which 50-60% of it
is caused due to distal hypothalamic-hypophyseal
axis damage post-surgery."” Diagnostic criteria
of postoperative DI can be established based on
(1) surgery on hypothalamus-hypophyseal axis
(hypophyseal gland, infundibulum stalk, and
hypothalamus) either in trans-sphenoid or trans-
cranial approach, (2) polyuria with urine volume >3
ml/kg BW/hours within 2 hours post-surgery, (3)
hypotonicurine with osmolality <300 mOsm/kg BW
and/or specific gravity <1.010, (4) hypernatremia,
which the sodium level > 145 mEqg/L, and (5)
increase of plasma osmolality >300 mOsm/kg BW."*
These criteria were used to diagnose postoperative
DI in patient 2, as the tumor region was located in
the suprasellar region adjacent to the hypothalamus,
development of polyuria up to 2,850 ml with 2 hours
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post-surgery, and the serum sodium level reaching
150 mEg/L. However, we were unable to measure
urine and plasma osmolality due to limited facilities
in the local hospital.

MRI can demonstrate better anatomical
structure visualization however due to facility
limitation, we were only able to perform head
CT scan. Postoperative DI incidence may reach
30% which is dependent on the third ventricle
and hypothalamus deformity* Based on MRI
appearance, this deformity can be classified into
three stagesi.e. stage0 (clear visualization of the third
ventricle and hypothalamus), stage 1 (compressed
third ventricle and missing hypothalamus,
however, the ventricle is clearly observed), and
stage 2 (missing third ventricle and hypothalamus
either accompanied with hydrocephalus or not).
We compared the deformity based on the CT
images and the patient 1 demonstrated missing
third ventricle and right hypothalamus structure
although the left hypothalamus is still visualized
(Fig. 4a). On the contrary, in patient 2 all third
ventricle and hypothalamus regions were missing
(Fig. 4b). Based on the severity of hypothalamus
compression which reached stage 2 involving the
bilateral hypothalamus we were convinced that the
postoperative DI risk was greater in patient 2.

Continuous thirst leading to polydipsia may
become a subjective complaint besides polyuria
in DI patients.'"*'* Interestingly, patient 2 did
not complain of thirst and she often declined
when ordered to drink. This phenomenon
may be explained due to disturbance in the
hypothalamic thirst center.'""* The thirst center
in the hypothalamus is composed of subfornical
organs located in the ventral surface of fornix near
to the foramen of Monroe, organum vasculosum,
and lamina terminalis which is the anterior border
of the hypothalamus (Figure 5a)."*"* We thought
that she did not develop polydipsia due to the
compression of the anterior hypothalamus. (Figure
5b) This needs to be concerned as the absence of
thirst may worsen the dehydration as the urine
volume increases excessively without compensated
by adequate water intake.

We did not observe the triphasic pattern of
serum sodium level in our patient, which is quite
rare in adults affecting 1.1% of adult patients and
22% of pediatric patients.'*" The patient 2’s urine
production demonstrated the triphasic pattern
with two polyuric phases. The first polyuric phase
represents hypothalamic dysfunction, followed
by an oliguric phase because of disturbance in
vasopressin secretion caused by hypothalamic
trauma due to tumor’s effect and surgery thus the
secretion of vasopressin becomes impaired and
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causing the second polyuric phase."" Continuous
monitoring of urine production is essential to
avoid worsening in this second polyuric phase. This
phase can also be present when the serum sodium
level drops below the normal range which is often
happened in the day-6 or day-9 after surgery,
although in our case the patient developed it in
day-3."*

Based on surgery types, Baysefer et al. reported
that the DI incidence reached 50% after suprasellar
meningioma  transcranial  excision.'®  More
recently, due to medical technology advances, the
postoperative DI rate in suprasellar meningioma
excision was reported as 4.1-7% either conducted
in bicoronal or sub frontal approach.'* From
this fact, we can see that the transcranial surgery
procedure always bears the risk of DI development
if the case seen is a suprasellar meningioma.

CONCLUSION

Diabetes insipidus is one of the complications after
suprasellar tumor surgery which is rarely seen.
However, it can be fatal if remains undetected
and not adequately managed. Patients with sellar
tubercle meningioma often demonstrated visual
disturbances symptom and more potentially
affected by hyposecretion of hypophyseal hormones
including DI. MRI should be a preferred radiological
examination as it enables clinicians to evaluate
the anatomical structure of the hypothalamus-
hypophysis axis to anticipate the occurrence of
postoperative DL

The radiological appearance of the compressed
third ventricle and bilateral hypothalamus may
increase the risk of postoperative DI Thirst
response is often disturbed in hypothalamus tumor
cases leading to potentially fatal dehydration in
the polyuric phase. Close urine and serum sodium
monitoring must be performed to reduce the
dehydration risk in the second polyuric phase.
All transcranial surgery with either bicoronal or
sub frontal approach still bears the 4.1-7% risk
of postoperative DI, thus the clinician needs
to anticipate this risk, especially in suprasellar
meningioma cases if neurological deficits e.g.
visual disturbance present and the tumor location
compressing hypothalamus.
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