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Introduction

Primary acquired nasolacrimal duct obstruction (PANDO) is a common cause of epiphora in adults,
standard surgery for blockage of the lacrimal outflow tract is the dacryocystorhinostomy (DCR). The
maijority of studies have analyzed the lacrimal system of whites anatomically and presented guidelines
for endonasal DCR. It has been our experience that DCR procedures for Asians are more difficult
than for whites and we reasoned that the difficulty might be attributable to the anatomic differences in
the intranasal structures between the races. Before we started doing endoscopic endonasal DCR in
Mongolia, there was no hospital doing this surgery and there was lack of study done on anatomy of
lacrimal fossa and DCR surgery result among Mongolians are our rationale of study.

Goal
To study the effect of anatomical variance of lacrimal sac fossa on dacryocystorhinostomies performed
by the endoscopic endonasal approach.

Material and Methods

A total of 292 consecutive cases of DCR were performed age between 16-75 years old who have
primary nasolacrimal obstruction (ICD-H04.559). This study was approved by the Ethics Committee of
Mongolian National University of Medical Sciences. A total of 146 EX-DCR and 146 EN-DCR patients
were identified. Full success was defined as no symptoms of tearing after surgery and anatomical
patency with lacrimal irrigation. Standard Lac-Q questionnaire was used to compare satisfaction of
the surgery in both groups. All statistical tests were two-sided, and a p-value of <0.05 was considered
to be statistically significant. Statistical analysis was performed using STATA for Windows version
11.2.

Results

There was no significant difference in age or gender distribution between the two groups. Frontal
process of the maxillary bone is 4.41+ 1.96 mm in successful group and 4.97+ 1.04 in failed group
(p<0.05). The uncinate process was attached to the lacrimal sac fossa in 80.1% of the all cases and
100% in surgery failed group (p<0.05). The variation that agger nasi cell adjacent to the lacrimal sac
fossa was in 93.9%. The operculum of the middle turbinate was attached to the lacrimal sac fossa in
94.5% of the cases (p=0.76). Postoperative assessment was performed for 6 months. Patients who
underwent endonasal group reported a 11.0-point improvement (IQR, 9.0-16.5).

Conclusions

A thick frontal process of the maxilla and uncinate process, operculum of the middle turbinate, and
ethmoid cells adjusting to lacrimal fossa are dominant in Mongolians. Patients who have these
features are prone to have recurrence of nasolacrimal duct obstruction after DCR surgery. The EN-
DCR have a high surgical success rate and good result on reduce of symptoms and improvement in
quality of life by using the Lac-Q standard questionnaire.

Key words: Agger nasi cell, endoscopic dacryocystorhinostomy, lacrimal sac fossa, middle turbinate,
nasolacrimal duct obstruction, uncinate process
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Opwwun

[onxunH XaMXK33HA HYOHWA SMYUAH  Y3N3ruiniH
5-10%-mir xamap HyNUMCHbl LIOPrUNH aHxgard
Bernepent ee4uMH (Primary nasolacrimal duct
obstruction uaawwng XHUAB rax TOB4YMIHO.)
azangar Gereeq XHUAB Hb wmxaBunaH 40-eec
093l HACHbl 3MIrTONYYYAS4A HYNMMC  FOOXUX
30Byypuap unapaar [1]. ©BYHMI 3Mrar xam Hb
Oyp3aH Togopxon 6onooryn 6a aHaToOMUIAH ypbaad
Hexuen, canct OypxyynunH apxar yp3BCarn,
Xamap, [[amBap XeHOMWH M3C 3acang OpCOH
Oawx, TMMonon HyaAHWN gapant byynrax gycaanra
yOoaaH xyralaaHg gycaax, apuyTranbiH yycmantan
UX Xapblax 33par OfioH LanTtraaH Heneenger
Sonoxbir cygnaayung gypacaH 6angar [2].

HynumcHbl 3aMblH Gernepnuir
AakpvoumctopmHoctommn  (OCP) mac 3acnaap
amunngar [3]. XampblH XeHaunreep OamXuH
XUArOdX AypaHrMinH Mac 3acrblH Japaax 3arapant
TYPraH, Wn COPBUIYW, M3C 3acan Xumx ssujaa
XaMpblH 6onoog AaviBap XeHANNH 3MIarunr gaexap
YHAMN9X, 3acax O60noMXTon y4dup ynamknant
H33MTT3N M3C 3acrnaac wunyy yHanaraax 60ncoH
[4, 5, 6].

KaBkazaxyy  TepxTeHn rOnysioH XUArOCaH
cyganraadbl axung yHaacnacaH [JCP mac 3acnbiH
ONOH YNCbIH yaupaamxyya MOHromxyy TepxXTHUN
Ove ByTUMH OHUNOIT HUIL, MyyTan, MaHan yncag
HYITMMCHbI XYYOWUAT XaMpblH XOHOUNTAN Xonbox
AYpaHrMiH Mac 3acan XUMNGar aMHInNar o4ooroop
Oyptrargaaryin, MoHron XyHui HynmMMCHbI Xyy4WUIAH
XOHXOPbIH OYTUMAH Tanmaap cydanraaHbl axun
XUAraaaryn Ganraa Hb OUMOHUIA axnblH YHOSCNAN
6ok 6arHa. nmp, 6ug HynuMc gamkyyrnax 3ambiH
OyTau, Ganpumnn 3y HYNMMCHBLI XYYAUAT XaMpbliH
XOHOUWTIN Xonbox ynamknanTt 60noH oypaHrniH
M3C 3acnblH Yp AyHO Y3Yyynax Heneennuur
XapbLlyynaH cygnax 30punro TaBuH axunnanaa.

MaTepuan, apra 3ym

Cypanraar ALLYYNC-uitH Brno-AC-uinH AHaTOMUIH
TaHxuMm, AYC-uiiH Hya CygnanbiH  T3HXUMWUAT
TywurnaH, OKynonnacTuk HyOHWA  SMHIMTUAH
YUNUNyynarygsac caHamcapryn TyyBpUWH apraap
COHMOH XWX TYAUSTranaa. OHaxyy cydanraar
HYJIMMCHbBI XYYAWAH XOHXOP, TYYHUIAr Gypayynax
OYTUMINH MOPOMETPUIH Y3YYN3ANTYYa, HYNMMCHBI
Aactav  xonborgox 6ycag AcHbl Gampluunn 3yurH
XyBunbapbIr cygancaH bugHui eMHex cyganraaHbl
VP OYHA TynryypriaH TOXMongon-xsaHantbliH 3arsap
awuvmaH ynamknant ©0noH AypaHrunH Mac
3acrblH TYYBPUIAH X3MX33 Tyc Oyp 146 HuiT 292
Oarxaap TOOLCOH. HynMMCHbI XYyOUNH XOHXOPbIH
aHaTtoMuiH 6yTay, Ganpwmn 3ynH oHunor, bycan
Heneemnex Xy4YuH 3yWNC, M3C 3aclblH amMXunT,

YP AYHr ysngyynaH cygnaxgaa Mac  3acan
YPrasbKMIICH Xyralaa, CaTran XaHaMX1IH acyymx,
LUOPrblH 3praH OuTyypnuir Lwanrax Ccopuroop
YHAMCcaH. HynumcHbl cyBrnH 6ernepenTan Oynart
Xamap-HyrnMMCHbI LOprblH aHxgard 6ernepentan
(HO4.559) cymamraaHg opyynax y3yynantuir
XaHracaH yninunyynardguir xampyynnaa.

ALLYYWNC-uiv CypanraaHbl Ec 3yMH XsHanTbiH

XOpPOOHbl  36BLUGEPNUAH  Jaryy  cydanraar
ABYYricaH.

Cratuctuk  Gonoecpyynanteir  STATA  11.2
nporpaMmm awurnaH XU ryMuaTranaa.

CynanraaHbl TOOH Y3YYNnanTuir gyHaax 6a TyyHun
CTaHOapT XxasaunTtaap, Kateropu yayynantuur
Tapxant 0a 93nax XxyBuMap WNapXummk, Oynar
XOOPOHAbIH sinraar yn xamaapanT TyyBpuiH T
TECTUWH apraap LWWHXWTK ayHAax 6a ctaHgapt
Xasannraap UNapXUNNCaH. IpCOanT XyYuH 3yWnc
(HynuMcHbl  cyBruiiH  Gypaan, Gavpmn  3yWH
oHunor 6onoH Bycag Xy4uH 3yWnc) aUCUIAH Yp AyH
(Mac 3acan yp OyHTanm 60Mox 3cax)-4 Herneenex
HeneennuMnUr TOAOPXOWMNOX HAar 6a OfoH Xy4uH
3YWIUAH PErpecCuH LUMHXUNIAAr awmrnas. byx
CTaTUCTUK aHanuaumnr 2 TanT Gamgnaap Xumx
p ytra <0.05 Garnx ToXmonanbIr CTaTUCTUK YH3H
Maragram rax y3as.

Yp AYH

KT -4 XMACaH XaMKUI 3YNH Y3YYIaNT33C XOHLLIOOP
SICHbl OyXHbl C3PTAH Hb M3C 3acan amxuntrau
BoncoH 6ynart 4.41+ 1.96 MM, gaxuH GUTYYPCaH
Oynart 4.97+ 1.04 Mmm 3y3aaH, CTaTUCTUK Anraatan
banB (p<0.05). [1aras COpTaH HYNMMCHbI XYYAUIH
XOHXOPbIH xapangaa banpnacaH xysuntap 80.1%,
Oyx Toxuomngong MaC 3acnblH gapaa HynMMCHbI
cyBar daxvH  OMTYypCaH  TOOOPXOWSOrAnoo
(p<0.05). CamangrunH ypa capxuaraH XeHaun
HYNUMCHbI  XYYOUMWH XOHXOPbIH yp4 WPMIruur
xanxancaH 6Gampnantanm xyBun6apyya 93.9%-a
Hb UN3pCaH. [yHO xsicaa AC HYNMMMCHbI XYYAWUIAH
XOHXOpbIH  Xxapangaa xonborggor XxyBwunbap
94.5%-1nH 333k 6ans.

Mac 3acan ypramknax gyHgax xyrauaa OM3b-1
10.2 muHyT (SD=6.1); YM3b-T 28.5 (SD=10.5)
favicaH 6a Bynryyaosa CTaTUCTUMKWUIAH XyBbA sinraa
axurnargcaH (p<0.05). AmxunTTam ©60ncoH mac
3acnblH XyBb AypaHruiiH 6ynart 95.8%, ynamxknan
oynart 94.5% 6ane (p=0.85). Mac 3acnbiH gapaax
30BUYp, C3ITIan xaHamxuir yHangar Lac-Q onoH
YNCbIH acyyMxuiiH oHoo [IM3B-T 11 oHoO axucaH
(3aBcpblH kBapTMN=9-16.5) Oyty 3oBuyp 6Gara,
CaTran xaHamx eHgep, xapuH YMBB-T 6 oHoo
axucaH (3aBcpblH kBapTMn=3.0-10.0) 30Buyp AyHA
33par, CaTran xaHaMmxX AyHAa 33par 6anHa (p<0.05).
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Table 1. Variation of Uncinate Process

Position of the Uncinate Retrolacrimal Lacrimal Maxillary Turbinal P value

process

*Upper | Our study 0% 0% 23.0% 77.0% <0.05
Fayet study 5.2% 5.2% 28% 61%

Middle | Our study 0% 11.1% 64.5% 24.3% <0.05
Fayet study 5.2% 23% 55.8% 15%

Lower | Our study 0% 82.1% 17.1% 0% <0.05
Fayet Hap 32% 45% 22% 0%

*On the axial CT image, the lacrimal sac fossa was divided into the following 3 levels: upper, middle, and

lower.

Upper level - The first axial level showing the uppermost part of the lacrimal sac fossa
Middle level- Mid-slice level between the 2 levels was designated as the middle level.
Lower level - Axial slice showing the lacrimal sac fossa just before joining the nasolacrimal duct

Table 2. Variation of structures around lacrimal sac fossa

Structures around lacrimal sac fossa Adjacent* Distant P value
Uncinate process

Current study 80.1% 19.9% <0.05
Fayet study 53.2% 46.7%

Operculum of the middle turbinate Current study 94.5% 5.5% 0.16
Fayet study 94.8% 5.2%

Agger Nasi

Current study 93.9% 6.1% <0.05
Fayet study 29.9% 70.1%

Table 3. Effect of anatomical variance of lacrimal sac fossa on DCR surgery result

Anatomical variance of lacrimal sac Successful group Failed surgery P value
fossa (n=278) group (n=14)

Thickness of frontal process of maxilla | 4.41+ 1.96 mm 4.97+ 1.04 mm <0.05

Adjacent to uncinate process 79% 100% <0.05

Adjacent to agger nasi 79.1% 100% <0.05

*p<0.05 statistically significant

Xanuamx
HynMMCHbI  XYYAMAH XOHXOP OpYMbIH  SACHYYA
XOOpPOHAOO OnoH  xyBunbapaap xon6orggor

O0noXbIr YHOSCTHYYA ©6pCAMAH XYH aMA XMWACSH
cydanraaraap TOOOPXONIDKIHIXYY Xanbap, Xamxaa,
OanpLUnbIH OFIOH SIH3 Bana bIr SMYMUIT33HMI aprag,
aHxaapaH axunnagar 60/mka3. MoHron xymyycuiH
Teneeneng  XWACAH  OuMgHWM  cydanraaraap
HYJIMMCHBI XYYOWUNAH XOHXPbIH OMPONLOoX OyTuyya
anpmn 3ynH xyeunbapyyaran, JCP mac 3acnbiH
ven HamanT axunbap Xxuimk aarasp oyTuuir

X3CAr4mImK 3CBan GyTHI3P aBax Hb SMYUMT3I3HUN
VP OYHA HerneeTan banraar MNapxunmk 6anxHa.

X3BManNMNH TOMMOOC Xapaxaj [03rad C3pPT3H Hb
HYNMMCHbI XYYOWWH XOHXPbIH AOTHO Tang, UeeH
TOXMOMNAONA XanxnaH Gavpragar rax yscsH [9,
10, 11]. MaHah cyganraaHbl Gyx Toxuongong
0933 COPTSH HYNUMCHbI XYYAUAH 0004 TYBLUMHA
xonboracoH 6arnaa. Minvg Mac 3acnbiH yeq 0aras
CAPT3HT HYNMMMCHbI XYYOWAH [OOA XA3raap rax
GanpLumn 3ynH uar 6onroH Gapumkaamk 6onox 6a
[3r33 COPTIHMMMNH 3HI XICTUINTI X3CIrYNaH aB4 sicaH
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LIOHX YYCTaX M3C 3acnblH Yp OYHI HAM3rgyynax
bonomxTon GarvHa. Fayet HapbiH cygnaaygpbiH
KT-MAH WWHXMNMEaH A93p TynryypnaH EsponTt
KaBkaaXyy YHOSCTOHO XWWC3H cydanraaraap
49rad CapTOH BOMNOH HYNMMMCHbI XYYOAUAH XOHXPbIH
Oanpwwun, xyBunbapyyn Hb eep rapcaH OanHa.
TagHuiA  cyganraaraap [O9r3a  C3pTdH  4oof
TYBLUMHA, HYNMMMCHbI XYYAWWAH XOHXPbIH XOWHO
Ganpnantah 32%, xapwH OyHAO, 4334 TYBLUMHA
5.2%-p unapcsH [8]. buaHui cyaanraaraap 4araa
COPTSH Hb HYNUMCHbBI XYYOUNH XOMHO BGanpnanTtan,
xon 3awtam 6GanpnacaH XxyBunbap Wnpasrym.
Zhang HapblH A3UNH 42 XyHA HYNUMCHbI 3ambIr
KT ©GonoH uoruyoc [33p XMWC3H cyganraaHbl yp
AYHra9p 79% -0 Hb [3r33 C3PTIH Hb XOHLLOOP
SICHbl OyXHbl COPTIHIMMH Xxapangaa Oarpnan
Hb MOHronmxyy TepxTeH axurnarggar HUATNar
xyBunbap 6onoxbir xapyymk 6anHa [12].

OyHa xscaa AckbIr HYNMMMCHbI XYyAuiH GanpLunsir
TOITOOX0Z4 ay XoroorgoNnTon aHaTOMUIAH YyxXar uar
raX MX3HX cyanaadung y3nar xagun 4 epgee 0-20%
-0 N HYNMMCHbI XYYOUN Hb AYHA Xsicaa sicHaac 493U
OanpnanTan 6arpnagar racaH 6angar [13,14]. sy
CYYNWUIAH YEUNH cyfanraaraap HyfUMCHbI Xyyauur
OypaH YeneenexmmnH Tyna AyHA Xsicaa sACkbIr aBax
Waapgnaratanr gypacaH 6anmpar. Fayet HapbiH
KaBkasxyy TepxTeHO XWArACOH cydanraaraap
53.2% -g oyHA xsicaa AC Hb HYMUMCHbI XYYAUIT
xaax bampnacaH racsH yp AyH rapcaH Hb eMHeXx
cyganraaHbl axnyygag ouuurgcaH “‘oyHa xsicaa
AC HYNUMCHbI XYyAUNH apg Gavipnantan” racoH
XYYUUH y33n SapumTnang eepynent opyyrncaH [8].
XapvH GugHun XMACAH cydanraaraap HYNMMCHBI
XYYOunH apg GavpnanTtan xyBunbap unpaaryn Hb
MoHron xyHa, AyHA Xsicaa SICbIr X3CIrdnimK oM Yy,
OypaH aB4 Barmk xaHranTTam XaMXadH4 HYINIMMCHBI
XYYOUWH  XOHXOpbIr  4yerieenex  OOMOMXTOWr
Xapyynx baviHa.

CamangarviH ypg capxmaraH XeHaui Hb HyfIMMCHBI
XYyaunr xanxamk 6ampnacaH xyeBunbap BHCY-
bIH cygnaad Woo Kl HapblH cyganraaraap 53.9%,
onaHnIxaap 82.1%-a nnapcaH 6a aHa Toxuonaong
HYJIMMCHBbI XYYOUAH OPOK 3H3 BYTUMIAT MaC 3acnaap
aBy bGamx OypaH uveneenergex Gomk GawnHa [7].
KaBkax3yy TOpXTeHO HYNUMCHbI  XYYAWUNIIaC
camanarvinH ypa XeHAun xyptanx 3an 7.5 mm
OancaH 6on MoHromkyy TepxteHa 6.8 mm Gykoy
HYIMMCHbI XYYAWATIN nnyy onp GanpnacaH 6ams.

HynMMCHbI  XYYAMWH  XOHXOpbIr  Bypayynary
ACHYYyObIH 3y3aaH, 93n3X XyBWWAr TOOOPXOMWIICOH
cypanraaraap Asuydag XOHLIOOP SCHbl AYXHb
COPTAH Hb HYMMMCHbI XYYOMAH XOHXPbIH WUX3HX
XyBUWI 333an4ar raxas. Loryoc [29p XWWCSH

cypanraaraap KaBkaszxyy TOPXTHWA HYNUMCHBI
XYYOMWNH XOHXOpbIH Xomg Tanbir  6ypayynax
HyNMMCHBbI ic gyHaxkaap 0.057 mm 3y3aaHTtan 6ans
[15]. duHNaHAaa XMNCaH cyaanraaraap HYNMMCHbI
sicHbl 3y3aaH 0.106 mm gyrHacaH 6angar[16, 17, 18].
XaTtag XYHUA LOrLOC O033p XMWC3H cypanraaraap
HYNMMCHBI SICHbI 3y3aaH 0.06 MM Gaiixa3a. XOoHLoop
SACHbI OyXHbl CapTaH ®paHuyynan 4.09 + 2.06 mm
[15] ConoHrocyynan ayHoxaap 4.63+1.0 mm [15]
baricaH 6on GuaHuNxasp 4.85+ 1.94 mm 3ysaaH
BancaH Hb MaHaW cyganraaHbl axrmblH Yp AYHr33c
anraatan 6ans (p<0.05).

OyrHanTt

MoHron xyHa, HyNMMCHBI XOHXpbIH Bypaang opgor
XOHLLUOOP SACHbI C3PT3H 3y3aaH, [3ra3 C3PToH,
OyHO Xxdcaa 4€c, camangrunH ypa capxuarad
XOHOMN 33P3r Hb HYNMMMCHbI XYYOUAH XOHXOPbIH
xapangaa xonborgcoH 6anraa OyTumMinH XyBunbap
naBamranmk 6ariHa. OH3 yp OyH Hb KaBkasxyy
TOPXTHYYOSA  XWWrOCSH  cydanraaHaac  apc
anraatan Gawme. [33p AypacaH — oHunoryyn
39p3ar UN3PCAH TOXMONAONA MIC 3acnblH fapaa
HYNMMCHbI CyBar gaxuH OuTyypax xaHanaratam
oane. Mnmpg OCP mac 3acnbiH yen MoHron xyHg
9Arasp OyTuMrr Mac 3acnaap X3CArdnaH asax,
HYNMMCHbBI  XYYOWWH XOHXPbIr OypaH 4erneenex
Wwaapgnaratai Gamk 6onoxbir MNTrax OarHa.
HynvMCHbI XyyOMIAr XampblH XOHAMWATIN Xonbox
ynamxnant 60MoH AypaHrniiH M3C 3aChbliH yp AYHT
XapbLyynaxag CTaTUCTUK sinraa akurnargcaHryi.
XapvH M3c 3acnbiH Japaax HYNUMMC FOOXMX 30BUYP
OyypcaH Gavigan, catran xaHamxuinH yp ayH OM3B-t
unyy 6aiiHa. AHAaTOMUIH BYTUWINH XyBbA XaranraaHbl
Xypu, SBU3A4 93NTAN 3K Y33x93p Oanpumn
3yVH XxyBunGapyyg Hb M3C 3achblH YPraypkiax
Xyrauaa, Sarapantag Heneenpger 60mnox Hb OuaHun
cydanraaHaac xapargax banHa.
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