Papilledema in Patients with Brain Tumors
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Fig. 1. Classification of papilledema. Features of papilledema were classified into 4 types as follows : Type
I (early papilledema)-blurring of the entire disc margin, peripapillary gray edema surrounding the disc,
some sprinter hemorrhages on the disc margin. Type 1l (fully developed papilledema)-enlargement of the
diameter and swelling of the disc, many frame-shaped radial hemorrhages (A) and white exudates (B).
Type III (chronic papilledema)-vascular network on the surface of the swollen disc (A) or gray, boggy
appearence (B). Type IV (chronic atrophic papilledema)-blurred margin and slight prominence with white

yellow discoloration, secondary optic atrophy.
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Table 1. Number of patients showing papilledema or primary optic atrophy in various kinds and sites of

the brain tumors

Supra-tentorial region Infra-tentorial Total
Sellar Others region
Total PE POA | Total PE POA | Total PE POA | Total PE POA

Pituitary Adenoma 84 2(0) 29(5) 0 0 0 0 0 0 84 2(0) 29(5)
Craniopharyngioma 38 6(0) 8(2) 0 0 0 0 0 0 38 6(0) 8(2)
Glioma 6 1(0) 2(0) 111 68(0) 0 40 23(1) 0 157 92(1) 2(0)
Meningioma 11 0 4(2) 66 36(0) O 5(1) 0 86 41(1) 4(2)
Metastatic Tumor 0 0 0 48 27(3) 0 4(0) 0 54  31(3) 0
Pineal Region Tumor 0 0 0 15  10(0) O 0 0 15 10(0) O
Neurinoma 0 0 0 0 0 0 44 24(1) 0 44 24(1) 0
Hemangioblastoma 0 0 0 0 0 0 18 18(1) 0 18 18(1) 0
Others 8 0 0 14 2(0) 0 8 1(0) 0 30 3(0) 0

Total 147 9(0) 43(9) 254 143(3) 0 125 75(4) 0 526 227(7) 43(9)

Sellar: sellar and para-sellar region, PE: patients with papilledema, POA: patients with primary optic
atrophy. Figures within the parentheses represent number of patients showing papilledema or primary

optic atrophy unilaterally.
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Fig.2. Age distribution of 526 patients by decade in various kinds and sites of brain tumors. A-E:
supra-tentorial region tumors, excluding sellar and para-sellar region ones. A: glioma, B: pineal region
tumor, C: meningioma, D: metastatic brain tumor, E: others. F-K: infra-tentorial region tumors. F:
glioma, G: meningoma, H : metastatic brain tumor, I: neurinoma, J : hemangioblastoma, K : others. L-
P: sellar and para-sellar region tumors. L: pituitary adenoma, M : craniopharyngioma, N : glioma, O :
meningioma, P: others. Bl : patients with papilledema, [%s] : patients with primary optic atrophy, []:
patients with normal optic disc. FEach vertical axis: number of patients, each horizontal axis: age by

decade.
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Fig.3. Classification of 170 patients into four
types of papilledema recorded by ocular fundus
photography. The vertical axis: number of
patients.

Table 2. Number of patients with different kinds
fundus photography
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of brain tumor, showing papilledema recorded by ocular

Type of Papilledema
Total
Type I Type I Type I Type IV
Glioma 24 33 7 4 68
Malignant 15 21 1 3 40
Benign 9 12 6 1 28
Meningioma 9 9 12 4 34
Metastatic Tumor 5 17 0 0 22
Neurinoma 7 5 3 4 19
Hemangioblastoma 4 7 2 13
Pineal Region Tumor 3 2 0 5
Others 4 5 0 9
Total 56(33% ) 78(46%) 24(14%) 12(7%) 170(100%)

The types are classified in I ~IV, as shown in Fig. 1.
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Table 3. Number of patients who showed initial symptom due to focal neurological deficits (Focal), initial
symptom due to increased intracranial pressure (ICP), initial symptom due to papilledema itself

(PE*).
Initial Symptom
Total
Focal ICP PE*

Total PE |Total PE |Total PE Total PE

Glioma (supra-tentorial) 49 24 24 20 0 0 73 44
Malignant 31 17 18 14 0 0 49 31
Benign 18 7 6 6 0 0 24 13

Meningioma (supra-tentorial) 26 9 21 16 5 5 52 30

Metastatic Tumor (supra-tentorial) 14 10 19 11 0 0 33 21

Neurinoma (C-P angle) 26 13 6 4 3 3 35 20

Hemangioblastoma (cerebellar) 3 3 12 12 0 0 15 15

Total 118 59 82 63 8 8 208 130

The patients in this table were limited from 20 t0 59 years old. Hearing disturbance and tinnitus were
excluded from the initial symptom in patients with C-P angle neurinoma. PE: patients with papilledema,

C-P: cerebellopontine.
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Table 4. Chronological relationship between initial symptom and fundus oculi in various kinds of the

brain tumor
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This tab}e deals with the same 208 patients as in Table 3. (I): patients with Type I papilledema, (II) : pa-
tients with Typell papilledema, (IM): patients withType Il papilledema, (IV): patients with TypelV papil-

ledema, (+): patients with non-classified papilledema, (—): patients without papilledema.

PE*: refer to the legend for Table 3.

Focal, ICP,
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3 k& L7z, 1890 % Horsley® iz, Mi&iE:@ 0 BiF 2 kg
BERETIZ, R, BUHSERTIOALZLT, 55
MATEDOFFRHMEL “arrest” T2 & L7z, LK, I -5
MPLEE, JE, B L b MEFO=EHD 1o
ran, BEEHINTE R, 1909 £ Paton'®id 150 f
b 819%, 1928 £ van Wagenen' % 145 filth 88% D

1CP(mnH0)
700

5 10 12 5 o5
NuMBER OF PATIENTS NuMBER OF PATIENTS
Fig.5. Intracranial pressure in patients with and
without papilledema. The pressure was measur-
ed by the method of open manometry. Patients
with sellar and para-sellar region tumors were
excluded. A : patients without papilledema
(N=115, X=190 mmH,0). B: patients with
papilledema (N=164, X=290 mmH,0). Area
below the broken line represents the normal
range of intracranial pressure. ICP=intracrani-
al pressure.
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Fig.6. Intracranial pressure of patients with
papilledema in four types of papilledema. The
pressure was measured by the method of open
manometry. A: patients with Type I papille-
dema (N=32, X=270 mmH,0). B: patients
with Type II papilledema (N=60, X=290 mmH,
0). C: patients with Type IIl papilledema (N =
15, X=330 mmH,0). D: patients with Type IV
papilledema (N=10, X=300 mmH,0). Area
below the broken line represents the normal
range of intracranial pressure. ICP=intra-
cranial pressure.

——'_5

1135

BEAIC S smAFEETED 2, L, Sitidkkic
BOLTIEZDEER L, 1951 £ Petrohelos 243 358
Bl 59.5%, 1976 4 Huber'® {3 1166 & 59% i 5 -
MAFHEED ., BHROEBICHZ S 5 >MAFEOH
BREOETIL, MERSHEOmLc L2t Bbh s,
1970 FRBEC BT 2 CT A% v Y DEAIX, BHD
WEZW B A2 DL L. LTI, 1966
s 1980 4F & TITHEBR L o IEEAI 2 8%k L L1z
RHT, FICRFRERCREL b DIzBWT, CT
BARS - MALFHEED 5N BEG D 55 5 I HH
DLTwi, LaL, BE BREZSOHRI»5, RE
RIS K D IEESEDbN, I DEARREDNSR
B THEGIOFER, PR E L THOERLERE L D,

REBNRBICMHEL > TET 5 BB HRILEB O
FiREI~ORE % £ T 2H0%(Iz, Stauungs-
papille, choked disc, optic neuritis, papilledema,
pleocephalic edema, optic disc edema &, HiEn L
MRTIREN TV 319, %72, A FRMZ OO ALIEDIH
& DEFEZBT B 70, Walsh 5943, HENETLE
2% D b D% papilledema, % DD b D * disc
edema LMERZ L RIBIBL Iz, AFEBWTE, 5 -
MAE (5 >FWAE) L AFEEEOTE B — BRI iE
IREIFE L LTHWSN TV 2, BT, JEAER
DIFREW & 2 HLIAO R 218 U CHLIERIE ¥ RS,
DI BEENELEC L 0% S >HILEE L.
FFE TR, MEEEEORELE LEENEIT DOV
TOBRRERERITL 272D T, 5 - (papille-
dema) OHEEA .

BHENETEEZ S 5 >MILTEORERFEIE DL
T, L OFEEHHH B, 1860 £ X U 1866 £E von
Graefe'®i3, MEBBBFCE L - MABE*EE

-
[

Table 5. Relationship between pattern of intracranial pressure and fundus oculi

F.O.

ICP PE(+)

PE(-) Total
Type 1 Type I Type I Type IV

Pattern A 4 0 0 0 0 4
Pattern B 1 3 1 0 0 5
Pattern C 2 1 2 2 0 7
Total 7 4 3 2 0 16

ICP: intracranial pressure, F.O.: fundus oculi,
PE(+): patients with papilledema.

PE(—): patients without papilledema,
Pattern A, B, C, : refer to Fig. 7.
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L, EENETEE & D ERERECESEAL, £
OFMICTEIE T 2 MBSO S SIRMT 2 2 &
2, 3 -MATEOERTH 5 & Lz, 1909 £ Cushing
5, 4207 EETHICEBNEREKEEALT
WENERESELIEICEY, I -MAFHOHR
DT L L, BEREPATORESOEIROEES
ERTH2 &Lz, Lirl, 19315 Wolff 59, E
D4 XOBKTH, FHEROBEEERRE L > TR
T EE 4 U, Cushing 57d7RL7AZD - MELIED
G ABOFE2ET2Ha DB I L 2L,
4 RS > MAFEDERETALL L TETEITHS
2 ERFRW L7, 1935 4 Lauber'®id, BAER % Dfthd
BRI DT, 9 - MALTE MBI 18 1) 5 BIRE &
FIREDLEIC X > CZOEESEEE R EL, I
MPLEER C OERS 1.5 MToHE&CHEREL, 1.70
ETRHERELEWELL.

1911 € Paton 53, 3 - MAFEHTD & h i [HiE

Pattern A

60-
| CP (mmHg) §5¢-

¥

BEEDIRKRE & URME 2 FEMSEIC THREL,
BEOEFIZALELRS & U2 OEECRE L iR
HWRADIELEMDOEE L BHME B L C/IBRO K
M, 3R, L ECHmMTHB L, RHERAED L
Bz & o THEALERB L Y Y FH D oLk
HRETHD L LI, 1976 4 Tso 520, KEBEBED
3 S IMIAFA* EFEMSE T CTEEL, LEBOER
KOELERIMBE@MROMLTHY, HIENRID
BTk 2w e L, 1968 %3 X (F 1977 4 Hayreh
B X U HLEgRE 02, FIOVICEER V-
VERWEENEETES A I LD S - MAE
FEUCRLD, A—F3YFTI7 4 —FEELALT
BRL, 5 -MABBHEORFOF S&iE, JTHELR
EENENRMEENEL2ED, REEOMRRLE
WEREBIETHDBELR.

3 S MAFBORBEFRIISHTHD, HEHELS
BEThpomoen FEhiciZ AT, BE &H»

{CP (mmH g)

I CP (mmHg)

¥ T

18:00 21:00

T T 1

3:00 6:00 8:00

Fig.7. Typical three patterns of intracranial pressure recorded by the method of closed straingauge system.
Pattern A : normal pattern. Pattern B: pattern of transient rising baseline pressure, and occurrence of
superimposing pressure waves, particularly at night. Pattern C: pattern of continuous existence of above-

mentioned two abnormalities.
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iU % 2 AESOTHALS & UEH, LEERIOK
HERROFRLLET 2, IO, Hil, &
HEIROOSNLLWETI2HES H 219, 196948
Walsh 5913, FEEFICET S b 4RO H % P58
M (disc border hemorrhage) EFEUY, HENE
TR D S - MABEOFHRICB I 2 EERFFER
L, MRULAREMEMMEOWIE L5230 L
7z, FLEEEROZEH LK MHES, IREEOEEL D
O, B (ERE) L LT—ESEIN2ES8LH
55, TRE (BER tBEBCZST 28R
goans X 5 GEBE (vintage papilledema) %0
ZTCERNTHHENH 2, TRBOBABIII BT
i¥, FLEEL S AT 2 KBIROREREM R, &
HOEMHAD SN ZH[E L H B, Hedges™id, HIM
HEVFEMEHELZI bORFERE L Lz, Bl
i, M, BMEEEL, EIEMRRCEREAR L
AEOREIFEL - BHMER CHibh, ZORIZ
AAEEL TL 297, HEEKREIC, SHMMEREE2ED
ROUBELHY, ZOKET, AERECSHEOE
WA ESERO 5N D b DI, BHRE (vintage
papilledema) rIFiXh, REMREER (opto-ciliary
shunt) RO SN 5 Z L3 527, AJFFE TlIHARY

RIEEREN 2 <, ERO LD E L, EEO
FrliZBE 2 &, ®BH, HALLABEGEHEL, &
ERMUHEGHEPEUL 2%, 2HEIGOTEEE i
FEEITIFHEEL R, Zhid, whd s ZRERME
BHEOBRTH B,

SoMATBE R SAT, MEBBRECBHNCEEY
LEMOREE, —KUEREERERTH S, 5 -MA
EHOREMESSEETH LD, —RIERBRE
HEOBRITIZIZTE—NTHD, BHEEZRD P, ILERH
HELL D IEREEBTHE, ZOMALES SINAHE
KBTS ZRERMBEERIECEN s hhaidz s
T, ATEIT MR, BERAMEREL LRITh 22,
¥iz, d-oMAFEAFAKCIEEECED 30
XL, —REREEERE, BEBOHMMIC > Tk
FRlicoa8d o s, Ik, —RIERBRESERED,
BECLZ2HRMBOEEEBEC L ABERTHL-HL
2503,

5 - MPLEES & F— KRR EREO HIREE I,
O, BEOERHICL->TRELS, P als
LV OEEER B 3 EEOKHME LT, 5 -mA
BOHEREME  —RMERRERE LR THE21S
VL, BRICTEERECR S R ARES LI —RIZ—K

Table 6. List of sixteen patients in whom the intracranial pressure was measured continuously by the method

of closed straingauge system

ICP(mmH
Case (yéagres) Sex Histg Tumorj Fundus oculi Poafttie&x)l Daytime ( g Night
gy Site Base PW(Max.) Base PW(Max.)

1 50 M  Meta. L-Pariet. PE(—) A 12 - 12 -

2 32 F  Glioblast. R-Pariet. PE(—-) A 10 - 10 —

3 25 F  Oligo. L-Front. PE(—) A 10 - 10 —

4 21 M  Glioblast. R-Front. PE(-) A 13 - 13 -

5 44 M  Angioma L-Cerebell. PE(—) B 20 — 20 +(68)

6 32 M  Meta. Mrd Vent. PE(-) C 15 +(70<) 15 +(70<)

7 55 F  Meta. L-Front. PE(-) C 35 +(70<) 35 +(70<)

8 29 F  Glioblast. R-Front. PE(+): Type [ B 15 — 25 +(55)

9 62 M  Glioblast. R-Temp. PE(+): Type I B 15 - 15 +(50)
10 64 M  Meningioma R-Pariet.*  PE(+): Type I B 18 — 18 +(65)
11 14 F  Astro. R-Cerebell. PE(+): Type I C 35 +(68) 35 +(70<)
12 65 M  Glioblast. L-Pariet. PE(+): Type I B 15 +(45) 30 +(68)
13 65 M  Glioblast. L-Pariet. PE(+): Type II C 50 +(70<) 50 +(70<)
14 46 M  Astro. L-Front. PE(+): Type I C 23 +(70<) 23 +(70<)
15 53 F  Neurinoma L-CP Angle PE(+): Typell C 35 +(70<) 35 +(70<)
16 53 F  Neurinoma L-CP Angle PE(+): TypeIll C 30 +(70<) 30 +(70<)

ICP: intracranial pressure, Base: baseline pressure, PW : pressure waves, Max.: maximum pressure, M :
male, F: female, Meta.: metastatic tumor, Glioblast.: glioblastoma, Oligo.: oligodendroglioma, Astro.:
astrocytoma, L: left, R: right, Pariet.: parietal lobe, Front.: frontal lobe, Cerebell.: cerebellum, III rd
Vent.: the third ventricle, Temp.: temporal lobe, Pariet.*: parietal convexity, CP: cerebello-pontine,
PE(—): no papilledema, PE(+): papilledema. Pattern of ICP(A~C): refer to Fig. 7.
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Abstract

The findings of ocular fundi in 526 patients with brain tumors, treated with neurosurgical
care from 1966 to 1980, were examined. The occurrence rates of papilledema and primary optic
atrophy were 43% (227 patients) and 8% (43 patients), respectively. In 170 patients showing
papilledema recorded by ocular fundus photography, the features of papilledema were classified
into the follwing four; Type I: early, Type II: fully developed, Type HI: chronic, Type IV: chron-
ic atrophic (secondary atrophy). Fifty-six cases belonged to Type I, 78 (46%) to Type II, 24
(14%) to Tpye I, and 12 (7%) to Type IV respectively. In patients with metastatic and pineal
tumors, all were classified into Type I or Type II, while patients with meningiomas, showing
Type IIl or Type IV papilledema, occupied near by half of all. Correlations between the initial
symptoms and the findings of ocular fundi were discussed. Initial symptoms were classified into
3 groups; (A) showing focal neurological deficits, (B) showing the symptoms due to increased
intracranial pressure such as headache, vomiting and disturbed consciousness, and (C) showing
papilledema itself. In the result, papilledema was shown in 47% of group A, in 83% of group B,
and in 100% of group C respectively. Type Il and IV papilledema were dominent in group C.
The number of patients in group A was decresed in the last half period of 15 years in this study.
Moreover, correlations between the findings of ocular fundi and the intracranial pressure were
discussed. With the method of open manometry, 126 in 161 patients, indicated increased
intracranial pressure, and 38 in 118 patients, indicated normal pressure, showed papilledema.
Continuous intraventricular pressure was recorded by means of closed straingauge system in
16 patients (9 with papilledema and 7 without papilledema). It was revealed that all patients
with papilledema showed transient or continuous increased pressure, while 4 of 7 patients
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without papilledema showed normal pressure throughout. Consequently, it was concluded that

papilledema associated with brain tumor is an important clinical finding which suggests the
existence of chronic intracranial hypertension.



