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HydrocepHalus is broadly defined as a disturbance 
of formation, flow, or absorption of CSF that of-
ten is detected when it becomes symptomatic as a 

result of increased intracranial pressure.23 Although com-
mon at extremes of ages, it can affect young and middle-
aged adults with various degrees of severity and presenta-

tion. Adult-onset hydrocephalus is not usually an indepen-
dent entity and is often secondary to different pathologies 
that encompass a heterogeneous group of disorders such 
as intracranial hemorrhage, tumor, head injury, and infec-
tion.2,24 This is in contrast to hydrocephalus in the pedi-
atric age group, in which a majority of cases are caused 
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objeCtive Adult-onset hydrocephalus is not commonly discussed in the literature, especially regarding its demo-
graphic distribution. In contrast to pediatric hydrocephalus, which is related to a primary CSF pathway defect, its de-
velopment in adults is often secondary to other pathologies. In this study, the authors investigated the epidemiology of 
adult-onset hydrocephalus as it pertains to different etiologies and in reference to age, sex, and race distributions.
MethoDs The authors retrospectively reviewed the clinical notes of 2001 patients with adult-onset hydrocephalus who 
presented to Louisiana State University Health Sciences Center within a 25-year span. Significant differences between 
the groups were analyzed by a chi-square test; p < 0.05 was considered significant.
resUlts The overall mean (± SEM) incidence of adult hydrocephalus in this population was 77 ± 30 per year, with a 
significant increase in incidence in the past decade (55 ± 3 [1990–2003] vs 102 ± 6 [2004–2015]; p < 0.0001). Hydro-
cephalus in a majority of the patients had a vascular etiology (45.5%) or was a result of a tumor (30.2%). The incidence 
of hydrocephalus in different age groups varied according to various pathologies. The incidence was significantly higher 
in males with normal-pressure hydrocephalus (p = 0.03) or head injury (p = 0.01) and higher in females with pseudotu-
mor cerebri (p < 0.0001). In addition, the overall incidence of hydrocephalus was significantly higher in Caucasian pa-
tients (p = 0.0002) than in those of any other race.
CoNClUsioNs Knowledge of the demographic variations in adult-onset hydrocephalus is helpful in achieving better 
risk stratification and better managing the disease in patients. For general applicability, these results should be validated 
in a large-scale meta-analysis based on a national population database.
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primarily by congenital defects of the CSF pathway. In 
comparison with pediatric hydrocephalus, which has been 
a well-discussed topic, the literature on adult-onset hy-
drocephalus caused by different pathologies is relatively 
sparse, especially regarding its incidence and demograph-
ic variations. In this study, we retrospectively analyzed 
patients in the Louisiana State University Health Sciences 
Center–Shreveport (LSUHSC-S) database with adult-
onset hydrocephalus to investigate the incidence, age, 
sex, and race distributions of hydrocephalus. The findings 
of this retrospective study might help to determine indi-
vidual patient risk based on demographic parameters and 
individual pathologies that can ultimately guide the man-
agement paradigm.

Methods
This study was performed after approval by the 

LSUHSC-S institutional review board. The database 
maintained at LSUHSC-S was searched for all adult 
patients (aged ≥ 18 years) who were diagnosed with hy-
drocephalus between April 1990 and June 2015. Medical 
charts and imaging studies were reviewed, and data on 
each patient, including age, sex, ethnicity, and etiology of 
hydrocephalus, were collected. To avoid a selection bias, 
all significant differences in patients who developed hy-
drocephalus were correlated with differences in admission 
rates for each primary pathology.

The analysis was performed using Statistical Package 
for Social Sciences version 22.0 software (IBM Corp.). 
A chi-square test was used to analyze the significant dif-
ferences in age, sex, and race distributions between the 
groups; p < 0.05 was considered significant.

results
incidence and Demographic Distributions of Adult-onset 
hydrocephalus

Hydrocephalus was diagnosed in 2001 adult patients 
between 1990 and 2015; the median age was 58 years 
(range 18–90 years) (Table 1 and Figs. 1 and 2). The mean 
(± SEM) overall incidence was 77 ± 30 per year. The av-
erage incidence per year in the first decade (1990–2003) 
was 55 ± 3, which increased significantly to 102 ± 6 in the 
following decade (2004–2015) (p < 0.0001). The overall 
incidence of adult hydrocephalus in the population served 
by our hospital is estimated to be 17 per year per 100,000 
population. Nine hundred eighty-two patients (49%) were 
male, and 1019 (51%) were female. Among the 2001 pa-
tients, 1250 (62.5%) were Caucasian, 722 (36.1%) were 
African American, and the rest of the patients were either 
Hispanic or Asian.

impact of Demographic Parameters on hydrocephalus
Age

Overall, although the number of cases was markedly 
higher in the 6th and 7th decades of life, there was no 
significant difference in the incidence of hydrocephalus 
in patients between the decades (p = 0.43) (Tables 2 and 
3 and Fig. 3). Similar results were obtained within sub-
groups of etiologies (vascular [p = 0.17], tumor [p = 0.18], 

and meningitis [p = 0.12]). However, in patients with nor-
mal pressure hydrocephalus (NPH), the percentage of cas-
es was significantly higher in the 9th decade (p < 0.0001) 
than in others. Likewise, a significant number of patients 
with pseudotumor cerebri were in their fourth decade (p 
< 0.0001). In patients with head injury, the incidence of 
hydrocephalus was significantly higher in the 3rd decade 
(p = 0.01) than in the others, although there was no sig-
nificant difference in admission rates in this age group (p 
= 0.83).

Sex
Overall, there was no significant difference in the in-

cidence of hydrocephalus in patients between both sexes 
(p = 0.88) (Table 4 and Fig. 4). This result was the same 
when compared within etiology subgroups, such as those 
of vascular and tumor pathologies. However, the incidence 
was significantly higher in male patients with meningitis 
(p = 0.03) and male patients with NPH (p = 0.03). There 
was no significant difference in admission rates in patients 
with this diagnosis (p = 0.2 for meningitis and for NPH). 
In contrast, female patients with pseudotumor cerebri (p 
< 0.0001) and male patients with trauma (p = 0.01) had 
significantly higher incidences of hydrocephalus, although 
this finding could be a result of the significant difference 
in admission rates (p < 0.0001 for both).

Race
There was significant difference in the overall inci-

tAble 1. Patient demographics

Variable Value
Total no. of patients 2001
Overall incidence (mean ± SEM/yr) 77 ± 30
Incidence
 1990–2003 55 ± 3
 2004–2015 102 ± 6
Age (yrs)
 Median 58
 Range 18–90
Sex (no. [%])
 Male 982 (49)
 Female 1019 (51)
Ethnicity (no. [%])
 Caucasian 1250 (62.5)
 African American 722 (36.1)
 Other 29 (1.4)
Pathology (no. [%])
 Vascular 910 (45.5)
 Tumor 605 (30.2)
 Meningitis 111 (5.5)
 NPH 212 (10.6)
 Pseudotumor cerebri 70 (3.5)
 Trauma 93 (4.6)
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Fig. 2. Overall distribution of adult-onset hydrocephalus according to pathology (A), age (b), sex (C), and race (D), respectively.

Fig. 1. A: Incidence of adult-onset hydrocephalus according to year of study. b: Increased incidence of hydrocephalus in adults 
from 1994–2003 to 2004–2015.
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dences of hydrocephalus between the races, with a higher 
incidence among Caucasian patients (p = 0.0002) (Table 
5 and Fig. 5). Similarly, there was a significant difference 
in race distribution in the patients with hydrocephalus 
caused by a different pathology, including tumor (p = 
0.0003), meningitis (p = 0.02), NPH (p < 0.0001), pseudo-
tumor cerebri (p = 0.007), and head injury (p < 0.0001). 
However, these results might be attributable to the differ-
ence in admission rates, except in patients with meningitis 
and trauma, for whom admission rates were not signifi-
cantly different. Caucasian patients had a higher admis-
sion rate for hydrocephalus with a vascular pathology (p < 
0.0001); however, the development of hydrocephalus was 
not significantly different than that in patients with any 
other pathology.

Demographic variations in Different Pathologies
A majority (75.7%) of the patients had hydrocephalus 

attributable to a vascular disorder (45.5%) (e.g., intracra-
nial hemorrhage) or tumor (30.2%). Other causes included 

tAble 3. Demographics of all admitted patients

Pathology & Demographics Admitted-Patient Data* HR (95% CI) p Value

All
 Age 6th and 7th decade 1.5 (0.68–3.37) 0.35
 Sex (M/F) 3865/4199 (48/52) 1.49 (0.82–2.70) 0.67
 Race (Caucasian/African American) 5266/2701 (65/33) 3.85 (2.06–7.33) <0.0001†
Vascular
 Age 6th and 7th decade 3.14 (1.36–7.80) 0.005†
 Sex (M/F) 668/1256 (36/64) 3.16 (1.77–7.3) <0.0001†
 Race (Caucasian/African American) 1256/608 (67/32) 4.34 (2.32–8.31) <0.0001†
Tumor
 Age (median) 6th decade 1.6 (0.73–3.90) 0.25
 Sex (M/F) 1887/2113 (47/53) 0.78 (0.45–5.63) 0.47
 Race (Caucasian/African American) 2679/1281 (67/32) 4.38 (2.41–7.59) <0.0001†
Meningitis
 Age 3rd decade 0.83 (0.33–2.07) 0.83
 Sex (M/F) 356/287 (55/45) 1.49 (0.85–2.60) 0.20
 Race (Caucasian/African American) 328/310 (51/48) 1.12 (0.64–1.97) 0.77
NPH
 Age 9th decade 5.7 (2.55–13.81) <0.0001†
 Sex (M/F) 117/95 (55/45) 1.49 (0.82–2.70) 0.20
 Race (Caucasian/African American) 177/32 (84/15) 29.79 (13.23–72.02) <0.0001†
Pseudotumor cerebri
 Age 4th decade 4.34 (1.95–10.51) <0.0001†
 Sex (M/F) 14/72 (16/84) 27.56 (12.94–58.7) <0.0001†
 Race (Caucasian/African American) 50/36 (58/42) 1.90 (1.08–3.34) 0.03†
Trauma
 Age 3rd decade 0.84 (0.35–2.03) 0.83
 Sex (M/F) 823/420 (66/34) 3.7 (2.0–6.76) <0.0001†
 Race (Caucasian/African American) 776/439 (62/35) 3.11 (1.65–5.88) 0.0001

* Values are decade of life or number/number (%/%).
† Significant result.

tAble 2. Age distribution

Pathology

Age at Highest  
Incidence  

(decade of life) HR (95% CI) p Value

All 6th and 7th 1.4 (0.67–3.18) 0.43
Vascular 6th and 7th 1.8 (0.84–3.98) 0.17
Tumor 6th 1.8 (0.84–3.79) 0.18
Meningitis 3rd 1.95 (0.90–4.21) 0.12
NPH 9th 11.97 (5.26–27.23) <0.0001*
Pseudotumor 

cerebri
4th 6 (2.78–12.91) <0.0001*

Trauma 3rd 2.7 (1.28–5.72) 0.01*

HR = hazard ratio.
* Significant result.
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meningitis, NPH, pseudotumor cerebri, and head injury in 
111 (5.5%), 212 (10.6%), 70 (3.5%), and 93 (4.6%) patients, 
respectively (Tables 1 and 6 and Fig. 2).

Vascular Pathology
The major vascular pathologies were intracranial aneu-

rysm (98.7%) and arteriovenous malformation (1.3%) (Fig. 
6A). Among patients with a ruptured aneurysm, the hy-
drocephalus was markedly higher in the 6th or 7th decade 
of life (p = 0.17) (Fig. 6C–E). There were no significant 
differences in sex (p = 0.67) or race (p = 0.12) distribu-
tions.

Tumors
The major neoplastic lesions associated with hydro-

cephalus, in decreasing order, were hematologic malig-
nancies (28.4%), gliomas (24.3%), metastatic brain tumors 
(17.7%), meningiomas (9.6%), schwannomas (5.1%), and 
pituitary tumors (5%) (Fig. 6B). Other tumors were epen-
dymomas (1.2%), hemangiomas (2.1%), pineal gland tu-
mors (2.6%), epidermoid tumors (1.2%), thalamic tumors 
(0.8%), and tumors in the brainstem (2%).

Pituitary Tumors. Among patients with a pituitary tu-
mor, the mean percentage of hydrocephalus was signifi-
cantly highest in those in their 5th decade of life (26.7% 

vs a mean of 12.2% for all other decades; p = 0.01) (Fig. 
7A–C). However, there were no significant differences in 
sex (p = 0.47) and race (p = 0.07) distributions.

Meningiomas. The mean percentages of hydrocepha-
lus in the patients with meningioma were highest in pa-
tients in their 3rd, 5th, and 7th decades of life (p = 0.10) 
(Fig. 7D–F). There was no significant difference in sex 
distribution (p = 0.47). However, there was a significant 
difference in the race distribution in these patients (p = 
0.001).

Gliomas. Among patients with glioma, the mean per-
centage of hydrocephalus was highest in patients in their 
6th decade of life, although this result was not significant 
(24% vs a mean of 14% for all the decades; p = 0.10) (Fig. 
8A–C). Similarly, there was no significant difference in 
sex distribution in these patients (p = 0.32). However, there 
was a significant difference in race distribution (69% in 
Caucasian patients vs 31% in all others; p < 0.0001).

Schwannomas. The mean percentage of hydrocepha-
lus in these patients was markedly higher in patients in 
their 3rd and 6th decades of life (23% each vs a mean of 
13% for all other decades; p = 0.09) (Fig. 8D–F). Similar-
ly, there were no significant differences in sex (p = 0.20) 
and race (p = 0.67) distributions.

Fig. 3. Distribution of age in different pathologies of adult-onset hydrocephalus: vascular pathologies (A), tumors (b), meningitis 
(C), NPH (D), pseudotumor cerebri (e), and trauma (F).
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Metastatic Brain Tumors. Similar to the pattern of gli-
omas, there were no statistical differences in age or race 
distribution, although the mean percentage of hydroceph-
alus was markedly higher in patients in their 6th decade 
of life (23% vs a mean of 13% for all other decades; p = 
0.09) (Fig. 9A–C). However, there was a significant differ-
ence in the race distribution (65% in Caucasian patients vs 
35% in Africans American patients; p < 0.0001).

Hematologic Malignancies. The mean percentage of 
hydrocephalus in patients with a hematologic malignancy 
was markedly higher in patients in their 6th decade of 
life than in other decades, but it was not statistically sig-
nificant (23% vs a mean of 13% for all other decades; p 
= 0.09) (Fig. 9D–F). Similarly, there was no significant 

difference in the sex distribution in these patients (p = 
0.67). However, there was a significant difference in the 
race distribution (61% in Caucasian patients vs 39% in 
others; p = 0.002).

The admission rates of patients with different tumor 
types were compared, and we found that there were sig-
nificant racial differences; there were higher admission 
rates for Caucasian patients with meningioma, glioma, 
metastatic brain tumor, or hematologic malignancy (p < 
0.0001 for all). These differences might have contributed 
to the higher incidence of hydrocephalus in Caucasians.

Discussion
Hydrocephalus is probably one of the most common 

pathologic conditions that require neurosurgical interven-
tion. Only very few studies in the existing literature have 
addressed adult-onset hydrocephalus or its epidemiologic 
variations.7

incidence and Prevalence
The overall incidence of adult-onset hydrocephalus de-

termined in our study was 17 per year per 100,000 popu-
lation, which is much lower than the incidence of pediat-
ric hydrocephalus, which is 82 per year per 100,000 live 
births.20 In 2005, Tisell et al.25 estimated the incidence of 
adult-onset hydrocephalus requiring surgery to be 3.4 per 
year per 100,000 population in Sweden. With recent ad-
vances and availability of diagnostic tools, an increasing 
number of cases are being diagnosed early in the disease 

Fig. 4. A–g: Distribution of sex in cases overall and in different pathologies of adult-onset hydrocephalus.

tAble 4. sex distribution

Pathology Sex HR (95% CI) p Value

All M 0.92 (0.53–1.60) 0.88
Vascular M 0.88 (0.50–1.54) 0.77
Tumor M 0.72 (0.41–1.26) 0.32
Meningitis M 1.90 (1.08–3.34) 0.03*
NPH M 1.91 (1.09–3.34) 0.03*
Pseudotumor cerebri F 44.79 (19.64–102) <0.0001*
Trauma M 2.57 (1.21–5.42) 0.01*

* Significant result.
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course.12,16 Similarly, the ease of diagnosis with simple di-
agnostic procedures such as CT scanning has increased 
the detection of hydrocephalus from different pathologies. 
This factor probably has contributed to the sudden in-
crease in incidence from 55 to 102 per year over a decade 
in our series.

Demographic variations in Adult-onset hydrocephalus of 
Different etiologies

Subarachnoid hemorrhage, NPH, and tumors are the 
most frequent causes of adult-onset hydrocephalus.7 In our 
series, the most common causes were subarachnoid hem-
orrhage, tumors, NPH, meningitis, trauma, and pseudotu-
mor cerebri. In addition, the distributions of age, sex, and 

race in the development of hydrocephalus varied accord-
ing to the underlying pathology.1 The actual incidence of 
development of hydrocephalus from different pathologies 
has rarely been reported in the literature. Therefore, we 
have compared the incidence of hydrocephalus from spe-
cific pathologies with the incidence of those pathologies 
themselves.

Vascular Lesions
Aneurysms and arteriovenous malformations comprise 

almost all vascular lesions that produce hydrocephalus 
secondary to subarachnoid or intraventricular hemorrhage. 
Hydrocephalus related to vascular events has a more geri-
atric trend, probably because of the higher incidence of an-
eurysms, which is relatively common in older age groups, 
compared with arteriovenous malformations, which affect 
younger people. In a previous study, the incidence of aneu-
rysm was higher in patients in their 6th decade of life.5 It 
is not surprising that this age group is more vulnerable to 
developing hydrocephalus, as shown in the present study. 
It is interesting to note, though, that a previous study5 re-
vealed an increased incidence of aneurysms in female pa-
tients and in Caucasian patients; however, results from this 
study population do not reveal any significant association 
between sex or race in the development of hydrocephalus 
in these patients.

Tumors
Excluding pediatric-onset tumors, almost all tumors of 

the CNS have an increasing trend with increases in age, 

tAble 5. race distribution

Pathology Race HR (95% CI) p Value

All Caucasian 2.92 (1.65–5.14) 0.0002*
Vascular Caucasian 1.75 (1.0–3.07) 0.06
Tumor Caucasian 3.45 (1.93–6.17) 0.0003*
Meningitis Caucasian 1.98 (1.13–4.48) 0.02
NPH Caucasian 27.56 (12.94–58.7) <0.0001*
Pseudotumor cerebri Caucasian 2.25 (1.27–52.57) 0.007*
Trauma Caucasian 4.12 (2.28–7.34) <0.0001*

* Significant result.

Fig. 5. A–g: Distribution of race in cases overall and in different pathologies of adult-onset hydrocephalus.
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and the peak incidence is in the 6th–7th decade of life, 
although the incidence gradually decreases after the age of 
85 years. The overall incidence of brain tumors is higher 
in males than in females (Table 5).10 Of gliomas and me-
ningiomas, which are the major subgroup, the gliomas are 
more common in males and meningiomas are more com-
mon in females.19,27 The white (Caucasian) race has been 
shown to be at moderate-to-high risk for gliomas, although 
a similar association is not evident for meningiomas. Based 
on tumor occurrence, a similar pattern is expected in the 
incidence of hydrocephalus in these patients. Hydrocepha-
lus resulting from a glioma had a peak incidence in the 
6th decade.8 It was more common in Caucasians; however, 
an association with sex was not found. The incidence of 
hydrocephalus resulting from a meningioma depends on 
the location of the tumor, with increased development with 
infratentorial and intraventricular tumors.17,22 Although in 
this series we did not stratify the incidence based on loca-
tion, the overall incidence in patients with a meningioma 
was higher in very young (3rd decade) or older (6th and 7th 

tAble 6. Differences in age, sex, and race distributions in adult-
onset hydrocephalus caused by different tumor types*

Pathology No. (%) Factor HR (95% CI) p Value

Pituitary 
tumor

30 (5) Age (5th 
decade)

2.7 (1.28– 5.72) 0.01†

Meningioma 58 (9.6) Caucasian 
race

2.6 (1.50– 4.71) 0.001†

Glioma 147 (24.3) Caucasian 
race

4.9 (2.72–9.02) <0.0001†

Schwannoma 31 (5.1) — — —
Metastatic 

brain tumor
107 (17.7) Caucasian 

race
3.4 (1.9– 6.16) <0.0001†

Hematologic 
malignancy

172 (28.4) Caucasian 
race

2.4 (1.38–4.31) 0.002†

* Among tumor pathologies, n = 605.
† Significant result.

Fig. 6. A: Different vascular causes of adult-onset hydrocephalus. AVM = arteriovenous malformation. b: Different types of 
tumors that cause adult-onset hydrocephalus. Mets = metastasis. C–e: Age, sex, and race distributions in cases of adult-onset 
hydrocephalus caused by a ruptured aneurysm.
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decades) age groups. Similar to the pattern for gliomas, it 
was more common in Caucasians, although there was no 
significant difference in the sex distribution.

Among intracranial tumors, the incidence of pituitary 
tumors is 10%–15%.26 Giant pituitary tumors can cause 
hydrocephalus.14 In this series, hydrocephalus caused by 
a pituitary tumor was 5%, with peak incidence in the 5th 
decade of life and no significant variation in sex or race 
distribution. Schwannomas, especially vestibular schwan-
nomas, can give rise to hydrocephalus, which can be 
both obstructive and communicating in nature.21 In their 
epidemiologic study of vestibular schwannomas in a US 
population, Kshettry et al.15 found that the peak overall 
incidence was between 65 and 74 years of age, with a 
higher incidence in Caucasian than in African Ameri-
can patients. In this study, however, the peak incidence 
of hydrocephalus in these patients was in the 3rd and 6th 
decades. There were no differences in the sex and race 
distributions.

Approximately 20% of all cases of metastatic brain tu-
mor occur in the posterior fossa, cerebellum, or brainstem 
and thus leave patients more prone to developing hydro-
cephalus.11,12 The incidence of metastatic brain tumors is 

higher in the elderly population and in Caucasians, and no 
sex difference has been found.4 A similar distribution was 
observed for the development of hydrocephalus in these 
patients. Hematologic malignancies such as lymphoma 
can cause generalized hydrocephalus.9 In addition, hydro-
cephalus can develop during chemotherapy. Chronic lym-
phocytic lymphomas are more common in elderly patients, 
and leukemias are more common in younger patients. In 
this series, the hydrocephalus in these patients peaked in 
the 3rd and 6th decades of life. Although there is variabil-
ity in the sex distribution in different types of hematologic 
malignancies, these cancers are more common in Cauca-
sians. Likewise, in this study, the incidence of hydrocepha-
lus was significantly higher in Caucasian patients with a 
hematologic malignancy.

Infection
Meningitis and ventriculitis are among the common 

causes of hydrocephalus because of decreased CSF ab-
sorption in the meninges. It is more common in develop-
ing countries, especially in tuberculosis-endemic areas. 
The incidence of hydrocephalus secondary to meningitis 
was found to be more common in younger age groups (3rd 

Fig. 7. A–C: Age, sex, and race distributions, respectively, in adult-onset hydrocephalus caused by pituitary tumor. D–F: Age, 
sex, and race distributions, respectively, in adult-onset hydrocephalus caused by meningioma.
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decade) and occurred at a significantly higher rate in Cau-
casians.

Normal Pressure Hydrocephalus
Normal pressure hydrocephalus is another important 

cause of adult hydrocephalus and is considered a disease of 
the elderly with a less clear pathophysiology.6,13 The peak 
incidence of NPH in our series, in the 9th decade of life, 
was significantly different than that in other age groups. It 
predominantly affected males and Caucasians.

Pseudotumor Cerebri
Pseudotumor cerebri is an entity characterized by in-

creased intracranial pressure with slightly dilated or non-
dilated ventricles. In a majority of cases, it is idiopathic 
and affects females of child-bearing age.3 Similar to this 
general trend, in our series, it was predominant in the 4th 
decade of life and in females. Again, it affected Cauca-
sians significantly.

Trauma
The highest incidence of hydrocephalus in head injury 

was in the 3rd decade of life.28 Younger people usually 
travel more and are prone to motor vehicle accidents, 
which might explain the younger age distribution in pa-
tients with head injury. For a similar reason, males have a 
higher incidence than females.18,28 Among the races, Cau-
casians had a higher incidence of trauma-related hydro-
cephalus.

limitations
Our study has inherent limitations because of its retro-

spective nature. In addition, the practice patterns of the se-
nior author (A.N.), which include a preponderance of skull 
base tumor and vascular surgeries, might have contributed 
to the higher number of vascular and tumor pathologies 
of adult-onset hydrocephalus in this population. In some 
instances, variability in the incidence of hydrocephalus 
among different age, race, and sex groups might be at-
tributable to a difference in admission rates for patients 
with a primary pathology. The results may have limited 
application in the general population and therefore must 
be validated in a large-scale meta-analysis using a national 
database.

Fig. 8. A–C: Age, sex, and race distributions, respectively, in adult-onset hydrocephalus caused by glioma. D–F: Age, sex, and 
race distributions, respectively, in adult-onset hydrocephalus caused by schwannoma.
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Conclusions
The demographic variations in patients with adult-onset 

hydrocephalus is a less-studied topic in the present litera-
ture. Knowledge on age, sex, and racial disparities in indi-
vidual etiologies might help in risk stratification. In addi-
tion, it might enlighten the future identification of genetic 
and environmental factors among different sexes and eth-
nicities that would provide some insights for better under-
standing and control of the disease.
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