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Abstract: Maxillary sinus is the largest bone cavity around the nasal cavity. Because of
its special location and structure, maxillary sinus is more likely to be infected and induce

inflammatory response than frontal sinus, ethmoid sinus and sphenoid sinus. Therefore,
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maxillary sinusitis is one of the most common inflammatory diseases in modern humans. We
found that, in Heishuiguo population, 40.5% of the examined maxillae show the morphologic
change, mainly being spicules type. Maxillary sinusitis seems to affect more women than men
in Heishuiguo population, but there are no statistically significant differences between male and
female samples. The prevalence of the left side is slightly higher than that of the right side in
male samples, conversely for female samples. Moreover we found that between the juveniles to
middle age maxillary sinusitis increases with age, but there is no significant difference via the
binary logistic regression test. Among the maxillary sinusitis individuals, 66.7% of them have
periodontal disease, and over half have caries. In Heishuiguo population maxillary sinusitis
seems to interlock with dental disease. The high rate of maxillary sinusitis found in Heishuiguo
site may be caused by many factors, such as cold and dry climate, air pollution, tooth diseases

and pathogenic microorganisms.

Key words: Heishuiguo; Han Dynasty tombs; Maxillary sinusitis; Age; Tooth disease
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Fig.1 Coronal view of the paranasal sinuses.
1. LHE2 HE3 FEF 4 TEFS FHh4 44 (HHAIEE Brook I. Sinusitis. Periodontology 2000, 2009, (49): 126-139)
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BRFRTT, FTAG B HA T R GTem , WOR R R . BRSO IR
IR AEIER . —, BT RERN—F. ANEZEERNT, JCHR e A SE
R, WAEREE RIE. SRR DRI, e E AT H A P
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KN TEAS . PRI, R L S P v SR ke B, (BRI R
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AR LA SR A, AT PRI R EIUA R BRI 2R SEAR BN A A7 o B i

2 FRLS Tk

2.1 ARHR

K E B AR AL T H R AT H M X, & T VEE A R 2018 4E i H
A ST TR B R AR, AR SR I ST, IR SR IR TG S
TRl — B RSB, AZNFHE R KA A FEEE M, AT R 228 119 B8,
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MERAPIR U ZE , TIEHER A E 0%, REERIEE M @ Eidsoh « B, FReA
BIAMIE S “? 7 o XK EDAR AR IRATHAT TR E R, H—REEFE
SRR G U B AR S S BB B A T AR L, R4S s ) =E 56 T B AT PRI A oF
W EEFERFIWT AR GRS, PRIRE e 85 REEA B, A DEME RS E 5 R & A Brd
N FRATTREAG R T 58 IR EE SR, BN A B FEA 2 2 BN S I 2 m,  FEAR R I 4
E P HBORRZE

H 00T AR AR a8 R 12 W 2 AR LA SE ) BEE TR S ARk e . 8%
THEA MR, — PO e X R, R RIR BB E0T  —Flo et se B e,
KNS ERTWEE, WA EUE K AMEERS 6.0-10 mm(6.0 mm 2% Lewis, 1995
10 mm %% DIGANGL2017") (f1/NfL, FIESofs R s il ve T, BT, RE
FH Y BB R A 8 1 A 52 N B BRI 8201k . SR K Rl E DU EE RS 23 BIRE AR A L
BOEREMIE, AT AR E B RN, HEARIR 23 BIREAR) S T SR, AU
WO EE . N T X F IR RN BaisE g%, AL TR A
Phps, FEAFERAERRA . BEUT. A RRACT A RIS, o A . R R UG AR
RG24 5 BRI (B ) U AR MER 80t FE 3% Alan Ogden HIhn
HEM gl s

R4 Boobock!"”, Merrett™ FiI Mushrif-Tripathy® (bR, & FAFE N B LS KL
A4y NFERE A (spicules) « SR AL (pitting)  BEER (plaque) « FERT (cyst)  /MH (lobules) +
KAL C(hole) , FLAhBEd. FEhh. /N8R K EDAR AR R R I, I BRATTX
FAGECRAE By fORAL RILUAS 3 2R 1T 21

TS e H TR B IR T S 1 B DR, B R v /0N 1) 2 A i 8 36 1D 2R
2-4mm FYEEAS L JISZ A B AR BN FIFUR B 88 o 78 /NS 20 B R A o] W0 52 20 7R FUIR B 2 1Al
SR, RGBS 1-2mm BN R B F o XLl 7 I LT 1-2 mm 4b,
H5EERMI AT . BARE A s H RN XA E St A 2 2 MBS
MERE R (F2) .

AORAL: R E R EEANT 1 mm (5L, EHTIREE MR EEER/NL. &
FERCE, ARUTHFL Ml s, fEE R R E AR 3-5Smm (L, N LREFIR (B 3) .

FLI: BRI, &R AR E LSRR (B4

2 ERER 3 RRAL 4 KL
Fig.2 Spicules Fig.3 Pitting Fig.4 Hole
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3.1 EEERHIE

15 126 BlAMAH, H5 42 BIAMERLRAEE 66 A~ LS, Hodr 24 B AR GRA7F A XU _E#/5isE,
18 GIAMALRAEA B EARSE, VEANfE B R 1. 16 2 B4k d, 17 BRI B A SE %,
HILEN 40.5%.

FEREAT 55 2ot 0l 22 S iR s, AU 0] B B MR AT G v T SR A% AR 3
KB, B EASERMHIEN 33.3% (5/15) , it EARSERKHIERN 66.7% (8/12) ,
LI ER I S T 5. R A Fisher A5 B LR A 30 55 Lo (e Bail S R I L2
BAREER, 4RE/R P=0.12>0.05 B0 5 L 7E FasE R HILE LS %1 &
ER N MR FAENCRE, B RS R IR 20% (5/25) , Lotk RAisE
RIVHILE N 47.8% (11/23) , HEHIRMKIAR ST 5%, FIH Fisher A5 i R A0 59,
P=0.066>0.05, 5Ptz (A1 G2 % 2 7 .

M) _ESRFE, A 34 AT R i EaSE, HoboE 9 AN H B A SR 4%,
HILEN 26.5%; A A4 32 FI Al gEul g EaisE, Hodfl 11 FIAR R EaisEk,
RN 343%. MR FRE, AN EATSE 2% 0 B BLER & A 5500 b A SE
RHIERFmTAM, AN EGsER E IR T AWM. R Fisher & i M R A8 56,
P=0.799>0.05, &4 MAITE_FaSE 5 IR B R % 5.

32 LABEABESTE RS E

MBS Fa] UEH,  SEK E RSO N R, A R A B TS R AR B
DIBCRE Ao EE, fEREA SCORIL. RFLEA R B P& 1 6. &kl (Be) , B4
PEERDABCIR A B, R DAEIH I, 78 MS3 (] 3) L AISE A R ISR I SR AL,
H/NFLZ 845 oA b ke %, EHrE K. M36db (- 4) A BT S H8-5  A Ze )
M2 MR B AR 6.96mm [ RFL, &4 FEIS, Mkl b2 & b s s,
AR AU M) M2 A5 7 OGR4 . M29 (B 7Y AN AR N O TR o A A AN I
B, DRTEEGE(R 22 J5 BE, 52k 70 A A B2 AR & s

SR, K E DR R EATSE N TR SIS RIR B o, HRO SCRAL.
KALK AT e o 7F K E AR R BT — 28 2 ji SCHRIRE A R LR 287, X i
ANF AL R ARER L AISE 2 BIAS R R JE B B A2 A TR] P s S IR je ), H BT A9 28
AT 5 Z WG R 7T 5 R 2 B A [ BRAIE
33 FAIEASFRINXR

N TR BASE RS A ARG, FRATE BT A AMA R R By R R
IR (0-14 %) . FEM (15-23 %) | M (24-35%5) | HER (36-55 %) | EAE
W56 H L) o TE 42 IR, 17 BIAMERE D DRI ASE A, oA AR R
R 5.9%, TGS 17.6%, HAEE G A E 29.4%, 7R AR H I AR IA ) S
e, HEER412%, BEMTES 59%, @il 4528 E H/K 5%, P=0.305>0.05,
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Tab.1 The information of the samples

9455 Sample P SISex B Age RAEARI Preserved RS J:ﬁ.i1 £
L R Observable maxillae
M1k Bk 26-35 1 1 2
M4 ? 12--14 - 1 1
M6 Bk A58 it 1 1 2
MOl Lk 20-25 1 1 2
M13 Tk A58 kA 1 1 2
MI18Z: Ml ik 15-18 1 1 2
MI197FE Sk 54.9-57 1 1 2
M254#1 Lotk 47-55 1 1 2
M262) i 30-35 1 - 1
M28 ? 24-30 1 1 2
M29 Atk 24-30 1 1 2
M33 Ttk 555 L)1 1 1 2
M36LAl Sk 36-46 1 1 2
M43Z: 0 B 23-25 1 1 2
M43 7] poqis 24-30 1 - 1
M46 AR A Tk 16-17 - 1 1
M53 Bk 36-40% 1 1 2
M54 Z: 1 Bk 15-17 1 - 1
MS4FE ] pogis 17-18 - 1 1
M56 15 Pk 358 A 1 1 2
M56 Sk 30% A 1 - 1
MS57Z: 0 Sk 16-20% 1 - 1
MS 77 pogis 17-19 1 1 2
M59 2 12-14% 1 1 2
M60 ik 24-30 1 1 2
M62%£ % A IE eq 248 A 1 1 2
M627%% 5 35-39 1 1 2
M65 ? 30% A 1 1 2
M71Q) Lotk 60% A - 1 1
M713 Sk 26-35% 1 - 1
M735 1 itk 60% L\ I - 1 1
M88 ke 12--14 1 1 2
M91 itk A5G ity 1 1 2
MO2 75 fil] prgis 34-38 - 1 1
M98 Lk ? 14-17 1 - 1
M99FE ] pogis 30-35 1 - 1
M100 Lk 29-30 1 - 1
M108Z: M) wE? 14-16 1 1 2
Mil1 bk 22-25% - 1 1
M1134k1] Fitis 30-35 - 1 1
M115 %1 B 40-44 1 1 2
M1167 ] ik 60% i A7 1 - 1

o REEAEARY, TN,
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Tab.2 The prevalence of the maxillary sinusitis on both sides

473 (Group) e (Left) A (Right) Mit (Total)
54 (Male) 4/14 (28.6%) 111 (9.1%) 5/25(20%)

14 (Female) 4/11 (36.4%) 7/12 (58.3%) 11/23(47.8%)
BE? (Male? ) 0/3 (0%) ) 2/3 (66.7%) 2/6 (33.3%)
4 PE? (Female? ) 13 (33.3%) 02 (0%) 1/5 (20%)

? (Unobserved) 0/3(0%) 1/4(25%) 1/7(14.3%)
it (Total) 9/34(26.5%) 11/32(34.3%) 66

o T REMA B AMEK.

3 LAERATELBEERE

Tab.3 Bone change types in maxillary bone

) . 530 P
BetE =2 it
L] i Tk Ltk
FCRE 8/9 (88.9%) 9/11 (81.8%) 4/5 (80%) 7/8 (87.5%)
FARAL 0 /11 (9.1%) 0 0
KAL 1/9 (11.1%) 0 1/5 (20%) 0
ANH A H 0 /11 (9.1%) 0 1/8 (12.5%)
100. 0% 108 87. 50%
88. 9% 90% FOK
2.0 1.8% s0%
80. 0% 0%
60%
70. 0% ik
60. 0% :Z
50. 0% :o@j, = 12. 50%
40. 0% ios 0% 0% . 0% o [l
30.0% o R AURAL AL A SR P B
— =Bt mi
B5 ZAMEaERSHTEL Bo6 BUMHELMENTHLTEEG

Fig.5 Frequency of bone changetypes on different sides  Fig.6 Frequency of bone changetypes on different sex

HEE#5/12 PEHT/10

B8 AEFREFATERALIE
7 M29 FHEL BB Fig.8 Frequencies of the maxillary sinusitis of
Fig.7 Irregular new bone different age group
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Tab.4 The dental pathologies

'S RS S Maxillary R TR % LA A fe T VA i v Vv
Sample sinusitis Dental discase  Periodontal disecase =~ Dental abscess ~ Ante-mortem tooth loss  caries
M4k 0 1 0 0 0 1
M4 1 0 0 0 0 0
M6 1 1 - 1 1 1
M9 il 0 1 1 0 0 0
M13 0 1 1 0 0 0
MI18ZR 0 0 0 0 0 0
MI19 75 i 0 1 1 0 0 0
M25%§1 1 1 - 0 0 1
M262) 0 1 1 - - 1
M28 0 1 1 0 0 0
M29 1 1 1 0 0 0
M33 1 1 - 1 1 1
M36kA 1 1 1 0 0 1
M43 7= 0 1 0 0 0 1
M43 FE ] - - - 0 0 0
M46 ke P 1 1 - 0 0 1
MS53 1 1 - 0 1 1
M54 %A1 0 1 1 0 0 0
M54 75 - 0 0 0 0 0
M5675 0 1 1 0 0 0
M56 - - - 0 0 0
MS57Z:M 1 0 0 0 0 0
MS 77 0 1 1 0 0 0
M59 0 0 0 0 0 0
M60 0 1 1 0 0 1
M62%E = Y IE 1 1 1 0 0 0
M62 %% 0 1 2 0 0 0
M65 0 0 0 0 0 0
M71® 0 1 - 0 1 -
M713) 1 - - 0 0 0
M73E5 1 - - - - -
M88 0 0 0 0 0 0
M91 1 1 1 0 0 1
MO2 i fi 1 - - 0 0 -
M98 1 1 1 0 0 0
M99 ] 1 1 2 0 1 1
M100 - 1 1 0 0 0
M108Z: 1] 0 1 1 0 0 0
M111 1 0 0 0 0 0
M1134k41 0 0 0 0 0 0
MI115Z: 0 1 1 1 1 1
M116751 - - - - - -

YT REFTUE
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Tab.5 The prevalence of the dental pathologies

‘ HH L A 5 AT I H T
405 Group BRI The prevalence of dental disease with maxillary sinusitis
- Total prevalence

KA (Total 72 M(Left) Fii(Right)
F J& 9% (Periodontal disease) 19/30 (63.3%) 6/9 (66.7%) 3/6 (50%) 2/5 (40%)
i 1% (caries) 13/38 (34.2%) 8/15 (53.3%) 4/9 (44.4%) 2/9 (22.2%)
Wi R i (Dental abscess) 3/39 (7.7%) 2/16 (12.5%) 1/9 (11.1%) 1/10 (10%)
15 4 1 1B 7% (Ante-mortem tooth loss) 6/39 (15.4%) 4/16 (25%) 2/9 (22.2%) 2/10 (20%)
®6 LMRAEFNRBE_LZELDERRE
Tab.6 Binary logistic regression, maxillary sinusitis and dental pathologies

ZH5) (Group) Estimate Std. Error z value Pr(>|z|)
¥ J& %% (Periodontal disease) 1.154e-15 8.660e-01 0.00 1.000
i 1A (caries) 1.0890 0.7381 1.475 0.140
ik it (Dental abscess) 8873 1.2768 0.695 0.487
5 A |1 B Y% (Ante-mortem tooth loss) 0.9808 0.9465 1.036 0.300

RIPERR S FATSER 1 L 2 0 HE& A Gt 5 IR = L

THERRAE RS A F sz & LA, RACFE A EASE R I H %N 33.3% (1/3)
B L ASE R IR 37.5% (3/8) , MHAFEM FAUSE R IR 41.7% (5/12) , H4E
M EATSE R B HILER 70% (7/10) , ZFH EaisE R HILEN 33.3% (1/3) « K8
R DR, MORBGEIAZIH AR EASE R 0 IR E D BTy, Brh s R SR
FIZEW N BRIBEAC, X SHRAMTUARLE REAR . MR ABEN, BEEFERT
WK, BASE R ) H I A B A SRS (1 S AN T B B SR A AL TP AR RRAS . RN
FHERBIPIERAW G HMAN DR b RSz, sk Sa RS 5 AR R Fass ¢
CERE, BT E 8 L PRIk K ETEE T 1 IR 3 30 )
FEPE T RAKE AR ZIHT RER 8T, RADEAERENZES], ZEMEAREE D,
34 FAEXEFEERNXR

NT X o IR S 5 5 BRI 5%, FRATIX A G I 2 U O AT TSR,
TGS LS i i PI-M3 A Uik, MRS LR 4. @ik G851, 78 42 4
ATE AR, ZBRAS RS UG 5000 1M, F R I R B 63.3%- i 14 1) HA 3L
RO 342%. U AE IR LN 7.7% . O AR T B B I 15.4%, R O JE
FGE U I LR A . 7R L AR R MR, 64.7% BIAMA LA i, Hod
66.7% HIANAHBLUF G, 53.3% BIANA HH BB 1A, 10 A0 R e R 27 14 A= T JE 7 1740 HE 3% 1
AR -

MRS AT LAE H, M I EASE R AR, A 50% AN ARSI Ui B B A
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K, 44.4% IARIEAN R IS U, 11.1% [AMAZE O F U7 Ve R A b, 22.2% 1A
M ZF O R BUA AR AT . A M B AR R M, A 40% BR824 14
BLFJE 5, 22.2% AL ZF V5 IS A, 10% MR 20 M 14 B D R A Ak, 20% 1)
ATV LA A AR o 40 M6 O Ze M 1 A0S HY B Al o8, [ e 0] S 300 6
iy RERR. F R A VA SR . M36 Jb ZE M b B SER EE BRI ) M2 AR AL,
R EAR 6.96mm WAL, B&AS M UEE, N2 MK R E25E BRI &,
X _E AR M2 B SR A AN R 28, XIS AR ) B AR R TR R T
VEVER,  F il i i A BRI SE 7 AL

W CYEZ AL AERKEDURARE R, EEiER SERL. AR RRIK
fih 2 I SiiE 2 R RAE R Y, 1X 5 DIGANGI™ FRF 7045 Fo2 — 8, HIERATKRA
BE B I WGt B A SE R 5 . DA RS AR SR A P YR Al SE R A EASE R
ORI ], B T GET T SCRRIRE P P VR SR A A, ORI VR L
ASE R AR AN 10-78% ANAE, T 51 e - W5 L AR R PR 3R E AR A R L BRI
PRI R S s iR o A SRR DU RS, i sE 0 15 2 WA 22 18] T 8 38 AR SR PR U W 2 A ok
Tt T RR K DR RS A S 2 (7 AR AR TN, ] e 5 BATIFEAR BB — 2 R R

4 LIS A HOHIR R R

oK E AR E R _EASE 28 LR A 40.5%, HA B R s T 5, F
F Fisher fHME RIS, KIS LMEfE EATSE R HBILE FRREMEER. A5,
Fe A b SE R B IR IR B 2 R AR B BTSRRI, s B ATSE R R R 2
ZIHTHM, BRI FRITY FRER WEMAEY . Bl A 50 5 A,
AL ELN LR TUAN J7 THRAR ) AT BE 2R 2 7K SN T 52 28 R R L i iR 1A
4.1 SERERZRXN EAEARN

FEA T B SRR BRI R B S % )y, [FIRA B RTE R 2wy, B
AHER RS SRR O BT, T B R NI R G, TR R G 2 S B
TUE R —ANEER R, Ui g, =N m g AR i N0 5
TR, BRI IE R H NG NS H R AR SRR REER
BEGME, SHPWREDEZE IR, 5XGELDNEZE EAX ™, BeEidH
AR H PR DA IR AR, I TE g R Ry KGEROR, IR ek
B IR R, IR R ] DA R v A S5 W) . kAl R K B AL T 7
FE R X, R A RROTY R il S 1 A2 75 8 e iR ) 58 0 e o B () P B e i by, 32
AR RAR. 2RI P, AR 5-8°C, A H AR E -8 & -12.9°C, KA.
TR R VRS AR R 2 P T R AR SR LT, S R RS IR 2R G i e
PN ESE 58
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42 BRI LR KNI

PEFFT, T RASE R R R R TR, SRR LASE R BRI,
Roberts™ 44 J§ H 925 T2 SR B A E . Lewis ™ 2 A\ % TGS 24 v i 2030 77 (1 b A% 4
BRI R TARA, T AR TREM T, AW 2 S RS Fiog 50k
ki, G E AT S AR

PURJG REAR A 1R B 37 B 3002 S K T 3 R P YD AR B, 5K R K R
T b Ak SN 2 — B ZR i T el T R R T A T G b X R B A R ol R,
SR K BRI, FORIE BV B, 0 243 S A IR R - 3 5 R i 5,
I G EZ I X ) b4k BV R S BURID RS %, T D R A 4
FEHEMR ARG, BT oRA SR RSN, BH 55 eI T R A4
W E AR RO 2 AR T AR R B R e A KU AN A B, (iR TR
FEF, FIFIAR B ARLEAE BN AR B R, &7 E KBNS M. oK E
M PEIE AR HBIX , A RAEIEYS, T Bl %Ay SUeR, X Re S8R RKIARE T
M2, 30 R R RS . 7E K E DR ABE R Lot B R BRI & T
B, XA S LRI S M EE X R, ESMEARSTT, Lt ERHE
WEMFESE, GlEEEY. BERE. MIAWS, XHEMIITEELHise. &
KRR g T A, Nmdem T LaisE £ 1S,
4.3 PR L ARE A RIS

FRRRBELRFEL LHFERNFERRN —. LEUETFRE LR REY,
FORBEH AT A5 R SR AT PG B = A ROARER, b A — B P AOAR AR B B L AN
FIHEIE, HIREH A%, LAERRES LS FRRZ RRE <R EEA 45N
=he FIRSFRZMARENE R, FES S B AR U REEER,
Z ARG P Rk RS R R ARG, RS K FASE, 5l SE R K
. B, SPECFIRME LIS P 1943 4F Baver B 70K BUF RIS I A SORE TC 2 75
FE AR 5 LTS ROR R SN, TR 2 B AT DU AT RS
A2 T R E A R a5 A i b AR SR P S AERE AR I, R b AT 4% 1 L A AR T kg
PUARAE 2 b A YR LA 2% SO IR IR 2 R F VAR R . BRIRMER R (P IEAFER
2 R R 1

T ARRE A o B A X 43 2F YR I AT B YR 1 A SE R BN . N T REE IR X 0
PR SR S %, RS LA S 4% A 1R AN R VR I SR SR i AR SRR
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