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Abstract

Purpose Pseudotumor cerebri syndrome (PTC) is characterized by increased intracranial pressure without a space-occupying
lesion and a normal cerebrospinal fluid (CSF) composition without evidence of CSF infection. In this study, we aimed to
compare the symptoms, signs, and clinical characteristics of patients presenting with a preliminary diagnosis of pseudotumor
cerebri syndrome (PTC) who were diagnosed and not diagnosed with PTC.

Method We conducted a retrospective study of patients who were referred to our clinic with signs and symptoms of PTC.
We compared the patients’ symptoms, signs, and clinical characteristics who were diagnosed with PTC with those who were
not diagnosed with PTC using modified Dandy criteria.

Results Ninety-four patients with the pre-diagnosis of PTC were included in the study. LP procedure was done in all patients.
After LP, 75.3% of the patients were diagnosed with PTC, but 24.7% did not meet the criteria for PTC. A statistically sig-
nificant relationship was found between the increase in headache complaints when leaning forward, headache that keeps the
child from playing, and the CSF pressure level (p=0.014, p=0.019; p <0.05). There was no statistically significant cor-
relation between papilledema and CSF pressure level (p > 0.05). A statistically significant relationship was found between
papilledema grade and CSF pressure level (p =0.038; p <0.05), and the rate of high CSF pressure in the groups with Grades
2-3 and Grade 4 papilledema was higher than that in the group with Grade 1 papilledema. Cranial nerve 6 palsy (CN6)
(p=0.048) and flattening of the posterior aspect of the globe (FPS) are found independent risk factors (p =0.004 p <0.05).
Conclusions PTC signs and symptoms show variability among pediatric population.
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Introduction estimate the PTC incidence as 0.9/100.000 in the general

population [2]. A complication of PTC is irreversible optic

Pseudotumor cerebri syndrome (PTC) is characterized by
increased intracranial pressure without a space-occupying
lesion and a normal cerebrospinal fluid (CSF) composi-
tion without evidence of CSF infection [1]. Recent studies

P4 G. Sager
sgunessenturk @ gmail.com

Department of Pediatric Neurology, Kartal Dr. Lutfi Kirdar
City Hospital, Semsi Denizer Avenue, Cevizli, 34890,
Kartal, Istanbul, Turkey

Department of Ophthalmology, Kartal Dr. Lutfi Kirdar City
Hospital, Istanbul, Turkey

Department of Radiology, Kartal Dr. Lutfi Kirdar City
Hospital, Istanbul, Turkey

4 Department of Pediatrics, Kartal Dr. Lutfi Kirdar City
Hospital, Istanbul, Turkey

nerve injury [3]. Modified Dandy criteria by Friedman [4]
are used for the diagnosis of PTC. Headache, nausea and
vomiting, double vision, and blurred vision are the symp-
toms. Furthermore, papilledema and cranial sixth nerve
(CN6) palsy are the signs of PTC [5]. However, not all the
patients have all of the symptoms and signs listed above.
Spinal fluid examination and measuring the opening pres-
sure of CSF with a lumbar puncture (LP) are critical for the
diagnosis of PTC.

Materials and methods
In this retrospective study, we aimed to compare the symp-

toms, signs, and clinical characteristics of patients present-
ing with a preliminary diagnosis of pseudotumor cerebri
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syndrome (PTC) who were diagnosed and not diagnosed
with PTC.

Approval was obtained from the local ethics committee
of Lutfi Kirdar City Hospital with the number 314—-194-1
before the analysis of data. The study was conducted in
accordance with the principles of the Declaration of Hel-
sinki. The informed parental consent was not obtained
because this is a retrospective study and we had only used
patients’ electronic data without ID information.

The modified Dandy criteria revised by Friedman [4] in
2014 were used to define the probable and definite diagno-
sis of pseudotumor cerebri syndrome(PTC).

All the patients between the age of 6 and 18 years who
undergone lumbar puncture (LP) procedure with the sus-
picion of PTC were included in the study. Patients with
the secondary etiologies of increased intracranial pres-
sure (meningitis, sinus venous thrombosis, demyelinating
disease, or space-occupying lesions of the central nerv-
ous system (CNS)) were not included. Also, patients with
missing information necessary for classification were
excluded.

Ophthalmological examination: fundoscopic examination
was performed by a neuroophthalmologist and papilledema
was graded according to the Frisen Grading Scale. For the
diagnosis of drusen syndrome, all the patients were evalu-
ated with optical coherence tomography (OTC) and USG.
Patients with a definite diagnosis of the drusen syndrome
were not included in the study.

All the patients were evaluated by cranial magnetic reso-
nance imaging (MRI) and the radiological findings were
defined as follows: empty sella, flattening of the poste-
rior aspect of the globe (FPS), and distention of the peri-
optic subarachnoid space with or without a tortuous optic
nerve. Partial empty sella was defined as the presence of
CSF in > 50% of the pituitary fossa based on Mallery et al.
[6]. MRI was performed using a 1.5-Tesla scanner (Philips
Ingenia, Philips Healthcare, the Netherlands). Brain MRI
was acquired using axial T2 fat suppression, axial fluid
attenuation inversion recovery (T2 fluid-attenuated inver-
sion recovery), axial and sagittal T1, and coronal T2 with-
out contrast at a plane thickness of 5 mm. MR venography
was performed by using a 2D time-of-flight method with an
inferior saturation band to eliminate signal intensity from
arterial structures. Maximum intensity projections were con-
structed from the source images and were reviewed along
with the source data.

The symptoms and signs were questioned by considering
the modified Dandy criteria revised by Friedman et al. [4]
in 2014. Demographical findings, major symptoms, clinical
features, and opening CSF pressure were recorded for each
patient. Opening pressure was recorded in mm CSF.

Patients who were not diagnosed with definite or probable
PTC were followed up for PTC complications for 1 year.
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NCSS (Number Cruncher Statistical System) 2007
(Kaysville, UT, USA) software was used for the statistical
analyses. Descriptive statistical methods (mean, standard
deviation, median, frequency, percentage, minimum, and
maximum) were used for evaluating the study data. The nor-
mality of the distribution of quantitative data was tested with
Shapiro—Wilk test and graphical analyses. Student’s ¢ test
was used for comparing the normally distributed quantitative
variables between the two groups. Pearson chi-square test,
Fisher’s exact test, and Fisher—Freeman—Halton test were
used to compare the qualitative data. Logistic regression
analysis was used to examine the risk factors affecting the
CSF pressure level. Statistical significance was assessed at
a minimum level of p <0.05.

Results

This study was carried out with 82 patients who presented to
the pediatric neurology clinic of a tertiary hospital between
2018 and 2020 with a preliminary diagnosis of PTC.
Their ages ranged from 5 to 18 years, with a mean age of
11.43 +3.35 years.

There was no statistically significant correlation between
presence of headache and timing of headache and PTC
(p>0.05).

No statistically significant correlation was found between
the headache complaint being severe enough to wake the
patient up during sleep and the PTC (p > 0.05).

A statistically significant relationship was found between
the increase in headache complaints when leaning forward
and the PTC (p=0.014; p <0.05), and in the group whose
complaints increased when leaning forward, the rate of high
CSF pressure was higher than in the group whose complaints
did not increase when leaning forward. Increased complaints
when leaning forward increased the risk of PTC by 4765
times (OR: 4765; %95CI: 1270-17,882).

There was no statistically significant relationship between
the duration of the headache complaint lasting > 2 h and the
diagnosis of PTC (p > 0.05). Although it was not significant,
the duration of the complaint lasting > 2 h increased the risk
of PTC by 1.813 times (OR: 1813; %95CI: 642-5113).

A statistically significant relationship was found between
the headache complaint being severe enough to keep the
patient from playing and the PTC diagnosis (p =0.019;
p <0.05), and the rate of high CSF pressure level in the
group that experienced complaints sufficient to keep them
from playing was higher than in the group whose complaints
did not keep them from playing. The complaint being severe
enough to keep the patient from playing increased the risk of
PTC by 2951 times (OR: 2951; %95CI: 886-9826).

There was no statistically significant relationship between
vomiting, diplopia, and toxic appearance and PTC (p>0.05).
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Table 1 Evaluation of the patients with preliminary diagnosis of PTC according to descriptive characteristics
The patients with preliminary diagnosis of PTC D
Normal (n=21) PTC (n=61)

Age (years) Min—max (median) 6-17 (11) 6-18 (12) “0.345
Mean+SD 11.43+3.35 11.77+3.31

CSF pressure Min—max (median) 14.0-20.0 (17.0) 21-114 (32.0)
Mean+SD 17.04 +1.65 36.7+16.05

Headache No 8 (34.8) 15 (65.2) €0.235
Yes 13 (22) 46 (78)
1 week 6 (42.9) 8 (57.1) 40.220

Headache duration(n = 66) 1 month 4(14.8) 23 (85.2)
1 year 2 (16.7) 10 (83.3)
> 1 year 1(16.7) 5(83.3)

Headache: wakes the patient up No 18 (29) 44 (71) €0.221
Yes 3(15) 17 (85)

Headache: increases when leaning forward No 18 (34.6) 34 (65.4) €0.014*
Yes 3(10) 27 (90)

Headache: lasts more than 2 h No 14 (30.4) 32 (69.6) €0.258
Yes 7(19.4) 29 (80.6)

Headache: keeps the patient from playing No 18 (34.0) 35 (66.0) €0.019*
Yes 3(10.3) 26 (89.7)

Vomiting No 17 (26.6) 47 (73.4) b1.000
Yes 4(22.2) 14 (77.8)

Double vision No 20 (27.4) 53 (72.6) b0.435
Yes 1(11.1) 8 (88.9)

Toxic appearance No 20 (27.4) 53 (72.6) b0.435
Yes 1(11.1) 8 (88.9)

*p<0.05

aStudent’s 7 test
YFisher’s exact test
“Pearson chi-square test

9dFisher—Freeman-Halton test‘Fisher—Freeman—Halton test

There was no statistically significant correlation
between papilledema and PTC (p > 0.05).

A statistically significant relationship was found
between papilledema grade and CSF pressure level
(p=0.038; p<0.05), and the rate of high CSF pressure in
the groups with Grades 2-3 and Grade 4 papilledema was
higher than that in the group with Grade 1 papilledema.
The risk of high CSF pressure increased by 4821 times in
patients with Grade 2 + 3 + 4 papilledema when compared
with patients having Grade 1 papilledema (OR: 4821;
%95CI: 983-23,638).

When the reasons for PTC signs on MRI were examined,
they included partial empty sella, optic nerve sheath expan-
sion, and optic nerve tortuosity, which did not differ signifi-
cantly according to CSF pressure levels (p > 0.05). How-
ever, the CSF pressure was found to be high in all patients
with FPS, which was significant (p =0.004; p <0.01).

A statistically significant relationship was found
between CN 6 paralysis and CSF pressure level (p =0.048;
p <0.05), and the rate of high CSF pressure in the group
with CN 6 paralysis was higher than that in the group
without CN 6 paralysis.

The symptom characteristics and clinical features of the
patients are shown in Table 1 and Table 2 respectively.

Discussion

Friedman revised the Dandy criteria in 2014 and published
an article that guided in the diagnosis of PTC. PTC mark-
ers include headache, transient visual obstructions, pulsatile
tinnitus, visual loss, and diplopia as well as papilledema
[4]. As reported in a study, all of these symptoms may not
simultaneously occur in every patient diagnosed with PTC.
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Table 2 Evaluation of the
patients with preliminary
diagnosis of PTC according to

The patients with preliminary diagno- p
sis of PTC

clinical features Normal (n=21) PTC (n=61)
Papilledema No 4 (21.1) 15 (78.9) €0.205
Yes 17 (27) 46 (73)
Papilledema grade Grade 1 15 (34.9) 28 (65.1) 40.038*
(n=63)
Grade 2+3+4 2 (125) 18 (90.0)
CN 6 paralysis No 21 (28.8) 51 (70.8) €0.048%*
Yes 0(0) 10 (100)
PTC signs on MRI
1. Partial epty sella 4 (20) 16 (80) bp.433
2. Optic nerve sheath expansion 7(29.2) 17 (70.8) b0.642
3. Optic nerve tortuosity 2 (25) 6 (75) b1.000
1+2+3 (all three) 1 (20) 4 (80) €1.000
Flattening of the posterior aspect of the globe (FPS) 0(0) 14 (100) b0.004

*p<0.05; **p<0.01
PFisher’s exact test

“Pearson chi-square test
4Fisher—Freeman—Halton test

In fact, as reported in a publication by Favoni et al. [8], cases
diagnosed with PTC without findings of papilledema are
present in the literature [7, 9].

Pulsatile tinnitus and intermittent vision loss, which were
mentioned by Friedman, were not included in the markers
for our patients because it is difficult for children to properly
describe these symptoms. In a study conducted by Wall et al.
[10] in 2015, it was revealed that headache was the most
common symptom among the 165 cases diagnosed with PTC.
Headache in PTC may be daily or constant but may also be
entirely episodic, and the pain may be diffuse or focal. Head-
ache in pediatric PTC is more likely to involve the neck and
shoulders, which is perhaps related to the sensitivity toward
distention of the spinal root dural sheaths with increased
pressure. Importantly, the “classic” high-pressure headache
triad of (i) daily headache; (ii) worsening with Valsalva;
and (iii) diffuse non-pulsating pain was found to be present
in only 36.6% of the children with PTCS [10, 11]. In our
patients, headache was present in 75% of the cases with PTC
and in 25% of the cases without PTC. In the present study, the
characteristics of the headache in pediatric PTC patients were
discussed in detail. Headache that lasted for > 2 h, kept the
child from playing, and was aggravated by leaning forward
was found to be significantly increased in the group with PTC
when compared with the other group in this study. We believe
that CSF pressure should be checked with LP in every child
with such headaches even if papilledema is not detected.

Bassan et al. [12] compared the symptoms of 51 patients
diagnosed with PTC in their study. It was found that 27% of
the patients had no symptoms, while their CSF pressure was
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found to be >200 mm CSF [12]. Papilledema was detected
in all of these patients, but this publication did not provide
information about papilledema grade. In a study conducted
by Distelmaier et al. [14] in 2006, the need to perform LP in
every patient with papilledema even if they do not have com-
plaints was emphasized. But this study also did not provide
information about papilledema grade [13—15]. In our study,
the detection of Grade 1 papilledema was not found to be
statistically significant. However, the presence of Grade >2
papilledema and CN6 paralysis was found to be an inde-
pendent risk factor for detecting PTC.

Pseudo papilledema is an entity characterized by varying
degrees of erasure and swelling in the optic disc margins
in childhood and is often confused with true papilledema
[16]. Congenital disc anomalies, hyperopic small discs, and
bilateral optic disc drusen (ODD) are often confused with
true papilledema (1). ODD are calcified deposits located
in the optic nerve head, and its incidence in the popula-
tion varies between 0.2 and 3% [17]. While large superficial
ODDs can be seen easily in fundus examination, deep ODDs
located under the optic disc are difficult to detect [18]. Par-
ticularly, while the deeply embedded drusen causes optic
disc swelling, it does not lead to any abnormalities in the
vessels emanating from the disc or microvascular changes
such as bleeding and exudate [19]. Therefore, it is important
to make the differential diagnosis with true papilledema in
the early stage [20-23].

Kovarik et al. [24] showed that among 34 children
referred for evaluation of suspected papilledema, 26 actu-
ally had pseudo papilledema. Only two of these 34 children
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were ultimately diagnosed with papilledema. Similarly, Liu
et al. [25] showed that among 52 children referred with a
diagnosis of PTC and/or papilledema, 26 actually had
pseudo papilledema. Among the 26 children with pseudo
papilledema, MRI was performed in 19, CT in 9, and LP
in 14 of them, and 12 were treated with medications before
referral. These studies emphasize the necessity of an accu-
rate evaluation of the optic disc to avoid overdiagnosis of
PTC leading to inappropriate diagnostic testing and treat-
ment [24, 25].

MRI findings of PTC include (i) empty sella, (ii) flatten-
ing of the posterior aspect of the globe (FPS), (iii) distention
of the peri-optic subarachnoid space with or without a tor-
tuous optic nerve, and (iv) transverse venous sinus stenosis
[26]. In studies by Gorkem et al. [27] and Kohli et al. [28],
these four parameters were found to be significant for PTC,
but FPS and optic nerve tortuosity were found to be associ-
ated with PTC to a greater extent among these four more
parameters [27-29]. In the present study, presence of any
of the MRI findings was not found to be associated with
PTC except FPS. In our patients with asymptomatic Grade
1 papilledema with normal CSF pressure, empty sella and
distention of the peri-optic subarachnoid space in the optic
nerve sheath were observed. On the other hand, FPS was
found to be significantly higher in patients with PTC.

The advantage of our study when compared with other
studies is that the control group was composed of patients
with a preliminary diagnosis of PTC. The limitation of our
study when compared with other studies is that parametric
data were not used in the measurement of the optic nerve
sheath, and transverse sinus stenosis (TSS) was not checked.
Parametric data were used owing to a lack of consensus on
this issue. TSS was not checked because MR venography
was not performed in every patient.

Conclusion

In the pediatric patients with the preliminary diagnosis of
PTC, the headache that increases when leaning forward lasts
longer than 2 h; the headache that keeps the child from play-
ing was found to increase the risk for PTC significantly in
our study.

Our study demonstrates that having no complaints and
Grade 1 papilledema with or without MRI findings except
FPS that has been detected incidentally were not found sta-
tistically significant between PTC and non-PTC groups.
However, the presence of Grade >2 papilledema and CN6
paralysis was found to be an independent risk factor for PTC.
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