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Comparison of morphological characteristics of anterior and posterior paranasal sinus mucosa in normal a-
dults
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[Abstract ] Objective To investigate the histomorphological mechanism of different sinusitis, the pathological features of an-
terior and posterior paranasal sinus mucosa were studied. Methods Sixty normal anterior and posterior sinus mucosa specimens [ 15
mucosal specimens of maxillary sinus( MS) , anterior ethmoid sinus ( AES) , posterior ethmoid sinus ( PES) and sphenoid sinus ( SS) ]
were recruited in Nanjing General Hospital of PLA from January 2016 to December 2017. The routine pathological features were ob-
served via the HE staining assay and subsequently subjected to the evaluation of the thickness of mucosal epithelium, basal membrane
thickness and glandular area fraction ( AF) in the mucosa. Results The basic structures of the anterior and posterior paranasal sinus
mucosa are shown the same structure and covered by a pseudostratified cilia columnar epithelium. Maxillary sinus mucosal epithelium

thickness [ (14.58+£0.94) pm], basal membrane thickness [ (2.07£0.39) pwm], serous glandular area fraction AF [ (24.78+5.87) % ]

and mucinous AF[ (18.50+1.41)% | were higher than those of
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BEOREEE R T RK) 1.92)%, (10.55+1.08)% (P<0.05. The thickness of the

the posterior ethmoid sinus [ (12.76+ 1.19) pm, (1.57%
0.42) pm, (20.05+1.89)%, (10.39+0.68)% ], sphenoid
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ethmoid sinus [ (18.81£1.08) wm] (P<0.05). The thickness of the anterior ethmoid sinus epithelium, basal membrane thickness
[ (2.10+0.42) pm] and the mucinous gland AF [ (18.81£1.08) % | were higher than those of the posterior ethmoid sinus, sphenoid

sinus (P<0.05). The serous glandular AF [ (23.01+5.82)% ] was higher than sphenoid sinus ( P<0.05).

Conclusion The his-

topathological characteristics of anterior and posterior paranasal sinus mucosa in normal adult are different, which may be owing to ana-

tomic factors, stimulating factors and mucosal tissue responses. Therefore, there may be different pathogenesis in anterior and posterior

paranasal sinusitis.
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o 51 &

S S I G ] L0 v ) — S R R R
P15 At L 5[] RS 52 67 5, AT 5 52 40 A i
HEE JFHEE, i REAR FasE ( maxillary
sinus , MS) | FT4H 752 (anterior ethmoid sinus, AES) &l
3% ( frontal sinus,FS) BT &EE"  FHESEH
$5 )5 &H i 52 (posterior ethmoid sinus, PES) Fil # 5
('sphenoid sinus,SS) , 51 2 [ B i FIE TG RS0, 18
P E 5258 (chronic rinonasosinusitis , CRS ) J& H- 5 MK 1k -
SEIMVEHEH WL SR 2 — 7 Ol P A
PREL TR F Il RN S 5 B S RO
i LA R R A HBURIE R R Z W E S
i TS N N I 1 K N I T A
CRS X EFEI TAE 52 AT, Kt R4
IRYT 24 A R IR . CRS felf & T
ARSE  HAR U Sy T 2H 0 52 | 2H 0 2 A S A
2, LA BRI 25 5, P RESE B T rp G YRR AR AR Oy
— MR R 8 T RTZH S SR ST ) i 2H S SE L
BIBLZs . HeAh HiTJS 4 55 SE R R A SV B 22 57
AIREE N R Z —, Hi 5 4 S 52 R B A Y PR 8 AN
SRR, AT R BOLH A G A2E 5. HET, XAl
Jo 40 B SR R A SO A A S B D X S
RS A AR R, PRt ABFFE LR E
NS 2H S SE R R SRk, DA e 41
SEI AR P T

1 BERHS Tk

1.1 BRI W 2016 4F 1 HE 2017 4F 12 A3
BHMEREIGIT 1Y & 2L 30 6, B 17 B, £ 13 1, 4R
21~66 % SEHAEIS (42.5+12.7) % 1 1~6 4F SFH 2
A, PR A SRR B TEB N B TR T B AT
PR IE 5 S AR LE 2l e W ) e e 1)kt e RN
HLBEREIY | AT A0 45 1T 8 R, SR BCZH 2L B 2
FZ-RAM A FEIA ki i 77 =X, B ICE & BB R4
2, HrpdT FATSE R IR AR 15 4] (REUEH I

WEEFERARAS 15 0y) , SRR UIBR A 11 (£
T A VISR IR H R4 SE e 41ifiss MEsE e
FRARSS 11 1)) , eSS 20 A 4 61 (R EIBRAY
IEH TS | JE A0 SE WRSERARALS 4 ) . Jr
FARAT N2 P BE b 55 R 1 S AT B,
T 60 oy (Herp L ANSE W4 ss e 40 S5 e 5 2
FRAAS 15 1) A THHSURBRA 00T, Tidebrdi . ORE
AETCE I FAR S AR T I B B0 O S A AR
I7; QNI SE CT R A5 PE B AR an 5
Pt Ak S F Bl G s 4 78 4 QAR B T2 1 5
R NBPESLSE R @i U B R SRR B BAPE , o3
INYRERRARMIA Fr LG L TR SR WS ORI 1
JETCh AR M S s @A W Bl A L TR 2T,
AWFGY 28 B B AR B2 5t s kv (HE 5 . 2018NZGK] -
071) i S 5EH%F BAERES,

1.2 At BUSHEE SRS, SR A 10% H
i3S R 1 P WA = S SO SN N -3 ) 2
2B G, P2 A B Rk i) £ i rp iR d e
VIR ALY 5~ 10 pm A9 05 T 20356 Fr L, i i
JEAT HE Jett, VIR 2K W s, TH R B
PR I R 55 E AT R WAR A A5 ISR B
Y 1 R 2 R AT SR, R A A (B
ARELHT SP 500 ) PEAG R b Rz 2R | 5L R
FIZE RSS2 P BRAAR TR 2045 (area fraction, AF) H
Iy,

1.3 SitFES8 R SPSS 19.0 St 7 4k
AT, ZAS 0 B A & IR S 0 A, T ERR
VIR AR e 2 (wxs) Fm , 241 [ I H H R FH LA
EH 20T, 2 A PE LR 1LSD %, DL P<
0.05 AESAGIFE X,

2 & R

TR () T 60 iy 5 SERE AR AR A b HE %
EOLE TSR], BRI — 2R E 20 B
bR B AR, )R % MR R 4 M, R R I IX
( basement membrane zone , BMZ) ¥t I 7 |2 5 A 2



« 492 . Zrg EPTEZY 2018 4F 9 A% 20 £455 5 #Y Military Medical Journal of Southeast China,Vol.20,No.5,September, 2018

SrBRITER , 4G )2 A 2 S LU P R LT
J2 V1) bR L 40 R SH At 28 1 40 iR, n 2 40 L L 44
JRLAEZE 8, 7N K3 TR P SR R IR | 80 R R ke 45 s 2 4L A
22 BTk WLE 1, SR LR R R R
JEJERE SR AF IR R AF 20 T f5 4 52 |
WESE (P<0.05) 3 BRI 7 J2 V5 B s T iy 4L 0 5
(P<0.05) , HA 4500 5 pi 2 0 3 L 25 e ¥ e g it
FREL(P>0.05) ; A4 52 bz 2R e iR
JEREEBIE AR ¥ T )5 410 55 8858 (P<0.05),
KM AF S5 AE LR E T LRI FE L (P>
0.05) JEW MR AF 5IESE 2 R A St 1 L (P<
0.05) ;i sE SR SEFBIL S FBIF LK% R
TG 2B X (P>0.05), W& 1,

®1 EENEHBEFRESFERNLILER (xs)

fi N LRz FEIEE TR R T
. JEEE (pm)  JRE(am)  BUMI(%) B (%)

s 15 14.58+0.94 *#2 2.07+0.39*2  24.78+5.87*~  18.50+1.41%2

AIAfSE 15 13.72+1.18% A 2.10£0.42% 4 23.01+5.824  18.81+1.087" 4
JE4IfEsE 15 12.76£1.19 1.57+0. 42 20.05+1.89 10. 390. 68
IS 15 12.92+1.21 1.7120. 47 19.74x1.92 10.55+1.08

SRS R LA, « P<0. 05 ; 55 410 S A5 LA, #P<0. 05 ; 5 it 5%
FILLLER , AP<0. 05; 5 R T SE R LA, ¥ P<0. 05 5 WS JhE HL 4,
AP<0.05

S SEVR O LRI S A 1, SR I B e
TELEPERY | (HLA5 5 52 BT Ak 1 PR 358 mT BEJF AN A TR
S 20 T AT B X T A e S A R R M G 2 Y
JEAT EES R N ARG A R
R H LR B (HE e 40) W2 21 i 21 4o 52 A1 40
RSEY N R R 2 BAEIR b B, S5 A0 4 A AR A
), A =P 40, 73 1 25 AR AR 20 A
RANM A TC LT B HOR AN, B aUsE Pl | KR8
JERIIE P MR 5 i 2 o 2 A 22 55 AT A i 52 5
Ja G S2 5 AN b SE 5 2 5 SE T T 65

a

FEAE bR IE S AL 5 2 R A SRR
T, RS B B AR A I Sk
LR AR B R AR AR 22 5, LR RE KR
ARA YR MR A0 i P R 7 AR Y I 1 44
JH, 25 AR L B A0 A R VR AT R U R R R A A
BE RGN R E EENEM ., BRI G 4858
(R TEAR B I Ak )7 8 R ], F A 5% 1) 2 JE A X
WC, DR T R 5 5 T A7 e 8 S Y el B
LT Gl B8, i H A L e 32 B 5 K 1
T, 2552 RS TR R BE (R B 407, 51 A 1 Bz 200 Ff 45 e 444
Z, BRTARWHE, B FHBEZF W50
M), 00 25 A AR W B 45 T i I T e S A 5
15 |3 28 s, Wi 20 6 55 190 5 | i 15l ] R S ik
KR IE H FIEALIES, ENINRIRE SR
T Mo %) 7 S o, 6 I B 490 i A SR 3 T B
W B AN, BT s b R A e R R R
SN R AL, SOR LN A% SR [ R 2R AT A
PR T T I 4 S5 B R 4 A B A R A B 2 53, OF
R XTS5 M 0 S Bl A 7 £ R

P 25 R R S RL R LI , LA 1 o B
AU AR (i A s 2, R TR KIS
HNFHAIE , A K R PRI T, MOIR M A S g
R IE R 515, BRI R ARt rER B 2
HAGAFUUE | IEH SRR & K i R AE 20,
JUE AT A 7 FH 1 AR T . Bradding 517 WiER
I NS NRE_ 7 v 2 L B4 A R 200 R A 0% 1Y)
FETRYERI MM, FR AR AT K18 1 B 5 4% 11—
FEH LA FH (O] B R BT R R %5 1 F
FERD  AHFFTINER R, FiT 4 5 52 04 0 VR R RN 25 TRk i
AF ¥R e, X TRt S 2 S SE A 2 R
A, Gencer %" B I A5 AT KA, 1451
TR AL B EREIN, EH T 5 N S bR
TR AF f7 B EMEES

a: REFSR AT LR BT R B B2 TS AT JZ RIS (HE x200) sb #i k7R A2 7] WARBIR (HE x

200) ;¢ : Hik/R B EBRATT WAGR R (HE x400)
E1 BEFBREAALFEREGRHEALEN



Zrrd [E BT BE25 2018 4F 9 HEE 20 555 S W] Military Medical Journal of Southeast China,Vol.20,No.5,September, 2018

- 493 .

WE BB A LAY 22 REE | 7R A (] 55 32 B 2
ZIB) N 2E 5 AR AT R e TR AL R/ (2 AT
HREDRE R, b S S 0 T 4o JiE I BE A B R 46
Ay BT R BRI R, X T REER LA
BT 51 MGl A 5, SRR T 5 A 4 & AR
ARZTL FRh T80 R ARV TR, BSR40 S e 7 2
RV , 7 R0 2T 6 15 B AR R 86 S S i R 40
A EEAE Y,

TEIERAG BT, A J2 1 3 85 B A i 4 5 52
R4 SRR, B EEERE R, 5
RO HABRFIE— A | AR 1 48 25 53 1 U1 i D)
AERE B VFZ N AT LU W b B I 4 47
s bl RECHEE S T PM, R E R
PRI FRATTHREI , X 2622 5 FHhy T
FT2HL 55 52 T AL B4 i 151 45 4 2 S5 O i FSUAY , Al vl i
73 AT 5 32 R AR TR B R

AHEFELE R, IEH B9 L iss HT4LifsE 5
Y0t 92 WS RNR LA LA RH [R], (EL RIS 4 5 52 3
NRZ IR —E WA LU E 22 57, Bl 5 )5 4 5
FEMHL A7 TN W E . W IEH A 52 R R
AL 2520 58 T A B A1) BELARE Ak 1) = X
R NN T SRR N R R, AE— T
AN [) 5 52 R B AL BB AL 1 2H ZU B Al

[ &% k]

] AR, A, TS, A5 RO S G S R 15 LS
(—) [J7. P B BB 4K ,2017,17(2) :110-112.

[2]  rhAEH GG L FUMEF A S 2 01 2 R vh AR L BT
Mg Sk BAMER 22 BB A AR M S - B SR RS W RN YT 45
(2012 4 EEWY) [J]. e B o Sk 4R 24 i, 2013, 48
(2):92-94.

[3] Rudmik L, Soler ZM. Medical Therapies for Adult Chronic Sinus-

itis; A Systematic Review[ J].JAMA, 2015, 314(9) :926.

—
—

i

[4] Rix I, Hakansson K, Larsen CG, er al.Management of chronic
rhinosinusitis with nasal polyps and coexisting asthma: A system-
atic review[ J]. Am J Rhinol Allergy, 2015, 29(3) :193-201.

[5] Adnane C, Adouly T, Zouak A, et al.Quality of life outcomes af-
ter functional endoscopic sinus surgery for nasal polyposis[J].
Am ] Otolaryngol, 2015, 36(1) .47-51.

(6] EJUAR, I, #8Se% 4. IL-32 1EA8 NP 58 K 18 1 5o

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

RERAHBALPRFE[T]. AR EBIEZ, 2018,20

(2): 189-191.

Tan BK, Peters AT, Schleimer RP et al. Pathogenic and protec-
tive roles of B cells and antibodies in patients with chronic rhino-
sinusitis [ J ]. J Allergy Clin Immunol, 2018, 141 ( 5):

1553-1560.

Kim DK, Wi YC, Shin SJ, et al.Bacterial Ball as an Unusual
Finding in Patients With Chronic Rhinosinusitis[ J]. Clin Exp
Otorhinolaryngol ,2018,11( 1) :40-45.

ERA, BB LW, 45 B S S BIG T 5 b 2R i
TRLLANFHCAZ R AR A [ 0] BR 2 T 5T 2L 2 41, 2011, 24

(10) .42-44.

Jain R, Waldvogel-Thurlow S, Darveau R, et al.Differences in
the paranasal sinuses between germ-free and pathogen-free mice

[J]. Int Forum Allergy Rhinol, 2016, 6(6) :631-637.
Sorensen HB, Larsen PL, Tos M.The influence of air current on
goblet cell density in the mucosa of the normal unci-nate process
in the nasal cavity[ J]. Rhinology,2006, 44(3) . 188-192.

Tieu DD, Kern RC, Schleimer RP. Alterations in epithelial
barrier function and host defense responses in chronic rhinosinus-
itis[J]. J Allergy Clin Immunol, 2009, 124(1) :37-42.
Bradding P, Feather IH, Wilson S, et al.Immunolocalization of
cytokines in the nasal mucosa of normal and perennial rhinitic
subjects. The mast cell as a source of IL-4, IL-5, and IL-6 in
human allergic mucosal inflammation[ J]. J Immunol, 1993, 151
(7) :3853-3865.

Gencer Z K,Ozking M, Okur A, et al. The effect of nasal septal
deviation on maxillary sinus volumes and development of
maxillary sinusitis[ J]. Eur Arch Otorhinolaryngol, 2013, 270

(12) :3069-3073.

Berger G, Balum-Azim M, Ophir D. The normal inferior
turbinate : histomorphometric analysis and clinical implications

[J]. Laryngoscope,2003,113(7) :1192-1198.

Boon M, Wallmeier J, Ma L, et al. MCIDAS mutations result in
a mucociliary clearance disorder with reduced generation of multi-
ple motile cilia[ J]. Nat Commun, 2014, 22(5) :4418.

Fordham MT, Mulligan JK, Casey SE, et al. Reactive oxygen
species in chronic rhinosinusitis and secondhand smoke exposure
[J]. Otolaryngol Head Neck Surg, 2013, 149(4) :633-638.
KNI BARAS SRR SR, 8 TR BE R PMy 5 TRAB TR K
SRR e B ARSE B AT ST (], 1 RSB A AR,
2017,18(3) :168-172.

(W FE EHHA:2018-04-11;
(REHRE: T 4£2,

&= HHB:2018-05-14)
BXHRE: A —2)



