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Water and Electrolyte Disturbances in Children after Surgery for Brain Tumors

Ha Yeon Yoo, M.D., Hyun Wook Chae, M.D., Ho—Seong Kim, M.D. and Duk Hee Kim, M.D., Ph.D.
Department of Pediatrics, Yonsei University College of Medicine, Severance Children’'s Hospital Seoul, Korea

Purpose : One of the most challenging problems associated with brain tumor surgery is the occurrence of water
and electrolyte disturbances (WEDs) due to antidiuretic hormone (ADH) imbalance, This study was performed to
investigate the incidence, risk factors and natural history of WEDs occurring after brain tumor surgery.
Methods : We analyzed the clinical course and laboratory records of children who showed WEDs after brain tumor
operation at Severance Children’s Hospital between February 2004 and February 2009,

Results : Fifty-two of 53 (20.0%) patients with WEDs (total, 265 cases) were diagnosed with diabetes insipidus
(DI), and 1 patient was diagnosed with syndrome of inappropriate antidiuretic hormone secretion (SIADH), Eighteen
patients had preoperative DI, which developed into a permanent condition, In another group of 34 patients, 7 had
transient DI, while the remaining 27 patients, including 6 children with hyponatremia, showed progression to perma:
nent DI, Among 30 patients with craniopharyngioma, 7 developed preoperative DI; 2, transient DI; and 15, postope-
rative permanent DI, Among 24 patients with germinoma, 8 showed preoperative DI; 1, transient DI; and 4, post-
operative permanent DI, In addition, among 17 patients with pituitary adenoma, 3 developed transient DI and 3
others developed postoperative permanent DI, The incidence of WEDs was high (50.5%) in patients with the above-
mentioned tumors, especially among those with suprasellar or hypothalamic lesions,

Conclusion : Careful postoperative monitoring for WEDs is necessary for patients who have been preoperatively
diagnosed with DI or suprasellar or hypothalamic lesions, Further, we recommend that postsurgical reassessment
for DI should be performed in patients showing symptoms of DI, (J Korean Soc Pediatr Endocrinol 2009;14:124-
131)
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Table 1. Number of Brain Tumor Cases Evaluated to Deter-
mine the Occurrence of Water and Electrolyte Disturbances

Tumors No. of cases
(%)
Tumors of neuroepithelial tissue 150 (56.6)
Astrocytic tumors 60
Neuronal and mixed neuronal-glial tumors 32
Embryonal tumor 32
Ependymal tumors 15

Tumors of the pineal region 4
Oligodendroglial tumors 3
Choroid plexus tumors 3
Oligoastrocytic tumors 1
Other neuroepithelial tumors 0

Tumors of the sellar region 47 (17.7)
Craniopharyngioma 30
Pituitary adenoma 17

Germ cell tumors 41 (15.4)
Germinoma 24
Nongerminomatous germ cell tumors 17

Tumors of the meninges 20 (7.5)

Metastatic tumors 4 (19

Tumors of cranial and paraspinal nerves 1 (<0.1)

Lymphomas and hematopoietic neoplasms 2 (<0.1)

Total 265 (100.0)

Categorized by WHO 2007 Classification of tumors of the central
nervous system
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Table 2. Clinical Characteristics of 265 Children with Brain Tumors
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No, of cases (%) Mean Age (years) Sex (M/F) Mean Tumor size (cm) Mean FU (month)

Tumors of neuroepithelial tissue 150 (56.6) 102456 73/77 4120 28.7+16.4
Tumors of the sellar region 47 (17.7) 124454 27/20 41+38 26,0+16.5
Germ cell tumors 41 (15.5) 11.9+4 6 26/15 3,748, 27 4+17 4
Tumors of the meninges 20 (7.9) 10.64+6.2 14/6 42+19 30.4+17 1
Metastatic tumors 4 (1.5) 6.84+2 1 3/1 26+13 30.1£104
Tumors of cranial and paraspinal nerves 1(0.1) 19.0+£0 1/0 57 16
Lymphomas and hematopoietic neoplasms 2 (0.1) 6.8+6.1 2/0 2023 447115
Total 265 (100) 109456 146/119 40+26 282+177
Abbreviation : FU, follow up duration after tumor surgery
Table 3. Water and Electrolyte Disturbance Profile in Children with Brain Tumors
PrgclJQel('z%t)i)ve Postoperative WEDs (%)
TDI SIADH PDI (%)

Astrocytoma (n=60) 1(1.7) 0 0 1(1.7) 2 (3.3
Germ cell tumor (n=41)

Germinoma (n=24) 8 (33.3) 1 1 4 (16.6) 14 (58.3)

NGCT (n=17) 0 0 0 1 (6.9 1 (5.9
Craniopharyngioma (n=30) 7 (23.3) 2 0 " (50) 24 (80.0)
Medulloblastoma (n=25) 1(4.0) 1 0 0 2 (8.0
Pituitary adenoma (n=17) 0 3 0 3 (17.6) 6 (35.3)
Etc. (n=92) 1 (1.0 0 0 3732 4 (43
Total (n=265) 18 (6.8) 7 1 7 (10.1) 53 (20.0)

The all of preoperative DI patients developed permanent DI after surgery

"There are 3 cases of craniopharyngioma which combined with cerebral salt wasting syndrome followed by permanent DI after surgery

*glioblastoma, oligodendroglioma, neuroblastoma

Abbrevations : DI, diabetes insipidus; Etc,, et cetera; NGCT, nongerminomatous germ cell tumor; SIADH, syndrome of inappropriate
secretion of antidiuretic hormone; TDI, transient diabetes insipidus; PDI,

disturbances

permanent diabetes insipidus; WEDs, water and electrolyte
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St A SRR HY FofS el Bob 8BS Al ok AR Yk 5 kel UgE ko] oAb
A% 2478F & ol whah ERske] H 1788 oA A 9 A 5) 2 A o] HAE-S 50.50(43/858)) & ThE F.9] o] ZoF
& Z(gross total removal)2 A|8YSFFIL 28| ol A FE AL of] v) &) A& o &2 =QFtH(Table 4, P<0.005).
Table 4. Incidences of Water and Electrolyte Disturbances with Respect to Tumor Location (265 patients)
No, of patients D SIADH PDI WEDs (%)
Supratentorial,hemisphere (n=103) 5 (4.9
Pilocytic astrocytoma 14 0 0 1 1
Glioblastoma 5 0 0 1 1
Mestastasis 4 0 0 1 1
Oliogodendroglioma 3 0 0 1 1
Others 77 0 0 1 1
Suprasellar (n=85) 43 (50.5)
Craniopharyngioma 30 2 0 22 24
Germ cell tumor
Germinoma 19 1 0 12 13
NGCT 7 0 0 0 0
Pituitary adenoma 17 3 0 3 6
Others 12 0 0 0 0
Pineal gland tumor (n=15) 2 (13.9)
Germ cell tumor
Germinoma 5 0 1 1 2
NGCT 7 0 0 0 0
Others 3 0 0 0 0
Infratentorial (n=62) 3 (48
Medulloblastoma 25 1 0 1 2
Others 37 0 0 1 1
Total 265 7 1 45 53 (20.0)

Abbrevations : NGCT, nongerminomatous germ cell tumor; PDI, permanent diabetes insipidus including preoperative DI; SIADH, syndrome

of inappropriate antidiuretic hormone; TDI, transient diabetes insipidus; WEDs, water and electrolyte disturbances

Table 5. Plasma Sodium (mmol/L) Levels in Symptomatic Subjects

Normal SIADH /CSWS Mild DI Severe DI Total

135<Na<145 Na<135/Na<130 145<Na<155 Na>155
Preoperative 247 0/0 16 2 265
Within 2days 235 o1 15 14 265
Within 3-7days 241 3/1 16 4 265
After 7days 250 1/1 4 9 265

Abbrevations : DI, diabetes insipidus; SIADH, syndrome of inappropriate antidiuretic hormone; Na, plasma sodium; CSWS, cerebral salt

wasting syndrome
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