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Roentgenologic Measurement of the Normal Nasopharynx in Lateral
Roentgenogram of Skull and Face

Tetsuro Okimura, Toshio Miyamura, Seigo Kato, Tsunehiro Nishiki and
Sigeo Hamada
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Nasopharyngeal soft tissue changes can easily be observed on lateral skull roentgenogram which is
usually performed as one of routine studies for nasopharyngeal tumors. Precise diagnosis, however,
cannot be made without knowledge of normal nasopharyngeal soft tissue thickness.

The authors have made various sagittal measurements of nasopharyngeal soft tissue thickness on the
lateral skull films of 201 normal Japanese adults (92 males and 109 females).

Results are as follows;

male female
r’ 9 mm— 2 mm 8 mm— 2 mm
r 13 mm— 4 mm 11 mm— 3 mm
p 25 mm—13 mm 23 mm—12 mm
Cl 8 mm— 1 mm 7 mm— | mm
C2 5 mm— | mm 5 mm— 1 mm

Generally, the measurements in males exceed slightly over those of females, and there is a slight
decrease of thickness by aging. When nasopharyngeal soft tissue thickness exceeds these maximum

range, nasopharyngeal tumor should be suspected.
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Table 1. Number of persons by age and sex.

age male I ferale i total
T20—29 | 21 | 23 | 44
30—39 24 | 2l | 45
40—49 24 | 20 | 44
50—59 17 | 26 43
60—69 21 9 30
70— 6 10 16
|__total | 92 109 | 201

WA CUsrhn) TRt PR, BT
¢ b ATEIEEEE 100cm, BRI R JETT L7s.
WEiary, Fig. 1R+ ks, WEES O
=4o— 04 oS (middle third roof thick-
ness: 1’), KEIAFLAIED © 2 cm FijFj 0 AL
B _IHEE R % T oofEEE (roof thicknessir), K
PBRUEFLAGE L W D E BB SH BT 50 5 K
PHERFLAIE & _EWNSERS I o o Bk (posterior
wall thickness: p), BRHER;S Ak & L INERRSHR i
oo iEfEiEEE (C,-postpharyngeal space: Cl),
EhHERER AT & RS B o i H BE R

A 5 O e S dERE WSTE WS 5

1. A. Normal lateral roentgenogram.

Fig. 1.

B. Measured section of the nasopharynx.

v': middle third roof thickness
r: roof thickness

p: posterior wall thickness
C1: C,-postpharyngeal space
C2: C,-postpharyngeal space
ax: thickness of axis

np: depth of nasopharynx

(C2-postpharyngeal space: C2), WhHEHEM: D RITTE
% (thickness of axis: ax) N OVKHIAFLAR &
f oMo fEgE (depth of nasopharynx: np) |

A Tz,
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Table 2. Measurement of thickness of
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——-9 male

nasopharyngeal soft tissue.
diameter of the (m:-r::j— (é:::?—}—e ol o-~~ws female
nasopharynx S.D. mm) | S.D. mm)
middle third roof thi- | j
ckness (') 5.2% 1.6 | 4.8% 1.4 )
roof thickness (r) 8.4+ 24| 7.0+ 1.9
posterior wall ) P
thickness (p) | 19-2 2.9 | 17.6% 2.9 .l
Cl-postpharyngeal s
space (01) d.f}i 1.7 4.2i 1.3
C2-postpharyngeal o
space (C2) 2.9+ 0.8 3.1 0.8 2 |
thickness of axis (ax) | 19.94+ 1.6 17.8+ 1.2 (im)
depth of nasopharynx o . N ) .
(up) 50.0% 4.8 | 47.5% 3.5 20 - PP ”
: e e
3. ERE 29 39 49 59 69
(age)

BB PERERIL, Table 212571 X 5 12 (R
E+-ELiE(F7E) ,middle third roof thickness (1)
1254 5.2mm=+1.6mm, 4§ 4.8mm-+1,.4mm,
roof thickness (r) (3534 8.4mm=+ 2. 4mm, 4
7.0mm== 1.9mm, posterior wall thickness(p)|1.
5it19.2mm+ 2.9mm, Zr{%17.6mmzt 2.9mm,

Fig. 2. Middle third roof thickness (r') by age
and sex.

Cy-postpharyngeal space (Cl) |1 Hf4: 4.5mm-= 1l
1.7mm, 4§ 4.2mm+ 1.3mm, Cs-postpharyn-
geal space(C2) 13 B 2.9mm-+ 0.8mm, {4 o |
3.1mmz= 0.8mm, thickness of axis (ax) |3 5
{:19.2mm=+ 1.6mm, 4rE17.8mm 1.2mm JG 0 wl
depth of nasopharynx (np) |%53{450.0mm-+ 4.8
mm, Z{f47.5mmzt: 3.5mm THol. - ;
R HOMERL, HAEOCERICERT i N
B, ¥z Fig 2 1R X 5 i Bidc ik & 2 > S |
WA L, BRI L D ok E T h DR st ]
n, HEt¥ EREoZEL L bhiesote. ¢ (Fig. H L
3), p (Fig.4) tC1 (Fig.5) %, v L[l at
THote. ¥, C21% Fig.6wrTrs B #——=s male
g3t o TR L, Bk bk X v s .l
NS WETH DR, FAE EOEEZER D (am) ormoee female
highyofe. ax KU op (%, Table2 iRt X 5 o R —
2, B Dok EERR L, B 20 30 4 s0 e 70
TR BEEE S ShT, e & 5246 5 LA
A EHBBRichy ot # * (::e] * *

IETEDTEA %, FIELEdFED 2442 L Fig. 3. Roof thickness (r) by age and sex.
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Fig. 4. Posterior wall thickness (p) by age and
sex.
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Fig. 5. C,-postpharyngeal space (C1) by age and
sex.
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Fig, 6. C,-postpharyngeal space (C2) by age and

SeX.
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0 mm~ 2 mm
r 13mm~ 4 mm
p 25mm~]13mm
C1 §mm~ |mm
C2 5mm~]mm
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2058, S (Fig.7)

EiF : BB, V v ENER
WS 2 ¢ =13mm  >IEH

r=17mm >TF'H

p =28mm >TE
C1l=gmm
C2=3mm

2+ P B

2) Y.A., 47, LotE (Fig.8)
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Fig. 8 Case Z. Reticulum cell sarcoma.

r' = 25mm >normal r==250mm>normal
p=40mm >normal Cl =9mm

2 =4mm

B

Fig. 7. Case 1. Squamous cell carcinoma

A: Lateral skull roentgenogram.,

B: Lateral projection of contrast nasopharyngogram
' =13mm >normal
p=28mm >normal
C2= 3mm

r=17mm >normal Fig. 9.
Cl= g mm

Case 3. Squamous cell carcinoma

1" =10mm >normal r=10mm

p=22mm Cl=2mm C2:=3mm
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C1l=9mm >}
C2=4mm

2« AP iR

3) S.N., 675k, %k (Fig.9)

FF ¢ B
PGEAE o =10mm  >IEE
r =]10mm
p =22mm
C1l=2mm
C 2 =3 mm
2 T LB

5. F4RH w3

SR R O o flE R A 1) B - IHERIES L
oI = o FIAO IV B IEMER, BEHEFE
AT LA, wleho “Enox” ik b EdfEr
DbOTIEDE D BWINER & T 9 ERD
L aA, KiFHBoIESFEAY#HT 5k,
EWEOREEZM B LN KUEE 25, flx
i, SEFI3 AR T X S e — A Cch IEF o LR A
W oAy, B Ll LUBEokEgsr 33
DHHLENRHDHILEXEI»ETTH L.

Lo L, SR o | ~ oo JB & 23 IE I P
HoTh, e o o2EnkEVELD,
NIEREBOFEXY LS EETH L3 b
fswoT, B ERelERoZ i EET S -
EDKYITH D, WK OBRETIC MM AR 2
bhd & Eic, BEEELYE L iithd b
WL BlE, FEGIS o iR IEFTEER T Bt
2%, FEOREIHEEE X b WEEEaM T LT
F D ERET oM s (Fig.9).

¥io, v Lo, p B LicEiA, FigloiR
T X s, B <r<p o Bk A2 B,
V=ro Rz B 2.2%, &#10.2%ThH ot
fEpe, ZHYOE S X5, FETR =r<lp
DRSS Y, oA VIRETHD
ZERMRTHE LY, <pTHOTHIEFAIRT
Iowe, REOHANEEThTEY, ZoBAK
Xr e pfErod ONEETHS.

wic, B s o R oWTH % L, Table
3T X S, r/np CESfEEEMERZE) Bk

HOAR B E A BeE & MERE J3TH W5 0

24 L o———=a male

female

Fig. 10. Comparison with mean values of thick-
ness nasopharyngeal soft tissue.

Table 3. Soft tissue ratio. () showes correlation
coefficient between soft tissue and bone.

soft tissue male female |
bone: | (mean £ 8.D.) | (mean & 8.D.)
ot | 0172005 | 0.15%0.04
np [ (r=0.21) (r=0.25)
P | 0.39%0.07 0.370.04
np | (r=0.46) (r=0.49)
cl [ 0.24%0.09 | 0.2540.08
ax | (r=0.01) (r=0.12)
c2 0.1540.04 | 0.1720.04
ax (r=—0.09) | (r=—0.25)

0.1740.05, #f0.15+0.047H b ,

rt onp o

HIB R B L B0, 21, :0.25CH D, v/np L
A SEIoiE+ a0 2 % L 35 L B4:0.27,
0. 220 FThHH, KEKRE 2 X ik np

DIALFTHhaH, v & np ol HEIEIR H
Zbhig\icd, rk onp olhizd ¥ b EHOT

WhOTHASH S5, php ik BEE0.3910.07, bk
0.37£0.04C, p & np OHBIFRELL HH:0. 46,
0.49C, p & np ol it Bl wha b
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Table 4. Comparative list of the thickness of nasopharyngeal soft tissue measured

by some investgators. () shows mean of adults excluding minors.

““= Author .
Z;hl:l-]ka:;{;?x . Khoo Eller Qon (?foi%g:;m) Yamase | Okimura
mm U . S 1 —
o 864’?_-:5? 6 5.0+ 2.2 5.5 52k 1.6
v | 11.5% 4.4 S 8.4+ 2.4
_y p | VEEST | 20k 38 | 182t 25 19.2% 2.9
Cl1 3(9%81)3 5.0+ 1.0 1.0 4.5+ 1.7
o2 33§3g3 3.6+ 1.0 2.9+ 0.8
r 66??8:;‘0 5.9+ 2.2 4.2 | 4.8+ 1.4
r 8.9+ 3.6 7.0% 1.9
fomale | P gl | 19.023.6 | 18.2% 2.5 17.6% 2.9
cl 368::575.6 7.0+ 2.0 4.3 4.2+ 1.3
= 2{7821‘8()}-7 4.4+ 1.0 3.1+ 0.8

OHBY 2 & Hiv, php o R 50.53, 4otk
0.45L 78 h RENERCF 2Pk np OF4HLLF
LES b, Ebim, Cllax 1158#:0.244+
0.09, fr{f0.2540.08, C2/axiL B#:0.1510.04,
£:0.1740.04cH b, C1id ax oF4HLTF,
C 21 ax DOIAL T THokn, C1 R OC2
& ax ORTICIZIBCHEBIBEfRY A b hvish ot e
W, C1ROC2E ax olfllllA EERo

LOThHD.

e, RO WIS B & o g iE
w—fE LT Tabled i /R Lic. —iitic, Bkl
Pk oK EAcfEPPP 2R L, InietEoCEA?
"L o, Khoo® p JISEfEL 198 LT % & 2,
Oon® 3 B 4r % At Uizl 2 % 508 U, Pk
O LR TR X b Bl L v BT,
ChboEWEEZRCAR TS, WEHCL LHE
FoENRRBIDH, FIPACOWTILDHE DE
LA Bhichot.

6. LITU

WHEEIE S o X i & L, B RO
o WYL F — e i S, BB X Ak
AR L X o ZE{L O YA i L 2

WehAH. LT, RO IR E o B A f)5E
T A5, IEW OSSO X2 HS & LAk
Y&z, EWNEE - o JERCIRZE & fRs ok
HA 201 i o> BEES Fe OB o MR % i T,
B A oo = A ISE Lz

LN 0 5 X oo TEFE O,

l.f

male

0 mm~ 2 min

female

8 mm-~ 2 mm

r o 13mm~ 4 mm 11mm-~ 3 mm
P 25mm~13mm 23mm-~]12mm
C1l 8mm~ ]mm Tmm-~ ] mm

C2 5Hmm~ ] mm 5mm- | mm
THY, Bt X o EL, e X b
{Hpaz il < T B BRI 2 B,

BRSO —8aTh Th boFHERiFH o kiR
iz e, RiELEL, Fekgr T+
BBHTENRETHB. Linl, HEEorso
EhAEVID, EHRENTHOCLIES 4
CHETCERRVOT, kiMEMoE & L 3cifEg
DI ET S LI KEchs.
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