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MAGNITUDE OF IMPACTED EARWAX IN OMAN, ITS IMPACT ON 

HEARING IMPAIRMENT AND ECONOMIC BURDEN OF EARWAX ON 


HEALTH SERVICES


MAZIN AL KHABORI, SUBIRENDRA KUMAR, RAJIV KHANDEKAR* 
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BACKGROUND: Wax in ear canal causes a sizeable burden on resources of health 
services to a country. AIM: The magnitude of impacted wax, its effect in a survey and cost 
of managing this problem were reviewed in 2002. SETTINGS AND DESIGNS: A study 
was conducted during1996 to estimate the magnitude and causes of hearing impairment 
and ear diseases in Oman. The authors further reviewed the data of community-based 
prevalence study to assess the role of impacted wax. MATERIALS AND METHODS: 
Trained physicians used portable audiometers to test the hearing status of each ear. 
They used otoscopes to examine the ear. Persons suspected to have hearing impairment 
or ear disease were reexamined by audiologists and otologists to determine the causes 
of hearing impairment. The resources for managing impacted wax were also calculated. 
RESULTS: In this survey, 11,402 subjects of all ages were examined. Prevalence of 
impacted wax was 11.7% (CI 95% 11.1-12.2). Impacted wax was significantly higher 
in females compared to males [RR = 1.22 (CI 95% 1.10-1.35)]. It was more common in 
residents of regions with humid environment than those of regions with less humidity 
[RR = 1.91 (CI 95% 1.67-2.18)]. Impacted wax in ear canal was associated with ear 
diseases. A total of 181,000 Omani people were estimated to have impacted wax in 
the ear canal. Managing impacted wax could cost 3.6 million US dollars to the ear 
care services. CONCLUSIONS: Impacted wax was a hindrance in the hearing survey, 
and countries should plan to deal with earwax in such surveys. Its impact on hearing 
impairment and resource burden should be considered while formulating polices for 
ear care. 

Key words: Deafness survey, hearing impairment, Oman, wax in ear 

ABSTRACT 

V`w hm sgd dwsdqm`k b`m`k hr `m hmmnbtntr  

bnmchshnm+ enq vghbg ` odqrnm l`x mns dudm  

rddj`mnohmhnm-Vgdsgdq`oqn`bshud`ooqn`bg 
rgntkc ad `cnosdc sn l`m`fd v`w `mc  

qdlnud hs vgdmdudq nardqudc+ hqqdrodbshud  

Rtqfdqx`mcBnlltmhb`shnmChrnqcdqr+@kM`gcg` 
Gnrohs`k+Ltrb`s+)Cdo`qsldmsneMnm,bnlltmhb`akd 
Chrd`rd+LhmhrsqxneGd`ksg+Nl`m 

Correspondence: 
Cq-Q`ihuJg`mcdj`q+Dxd`mcD`qGd`ksgB`qd+Mnm,bnllt, 
mhb`akdChrd`rdBnmsqnk+Chqdbsnq`sdFdmdq`kneGd`ksg@ee`hqr+ 
LhmhrsqxneGd`ksg'GP(ONA9282+Ohm9002+Ltrb`s+Nl`m-
D,l`hk9q`irgoo?nl`msdk-mds-nl 

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 

ne rxlosnlr+ hr ` l`ssdq ne cda`sd `lnmf  

DMSrtqfdnmr-Sgd hrrtd hrlnqdbnlokdw hm  
` bnlltmhsx,a`rdc rtqudx `r oqnbdctqdr ne  

rxqhmfhmfhmsgd�dkc`qdvhsgqhrj`re`bhkhshdrsn 
cd`kvhsgdldqfdmbhdr`qd khlhsdc:`mcnesdm+  

sgdoqhl`qxgd`ksgb`qdrs`eer`qdmnssq`hmdcsn 
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l`m`fdrtbgdldqfdmbhdr- hm sgd Nl`mh onotk`shnm- Sgd rtqudx cdrhfm  

v`r ` bnlahm`shnm ne rsq`shehdc `mc bktrsdq  

Hm  gd`q hmf  rbqddm hmf +  sgdqd  l`x ad  r`lokhmfldsgncr-Sgdcds`hkdcldsgncnknfx  

17/	 L@FMHSTCDNEHLO@BSDCD@QV@WHMNL@M 

Vd nas`hmdc dsghb`k bkd`q`mbd eqnl sgd  Sgd l`fmhstcd ne sgd lhcckd d`q chrd`rdr  

qdrd`qbg`mcdsghb`kbnllhssddnesgdLhmhrsqx `mc gd`qhmf hlo`hqldms v`r drshl`sdc  

neGd`ksg+Nl`m-Sgdhcdmshsxnesgdo`qshbho`msr `lnmf sgnrd vhsg `mc vhsgnts hlo`bsdc  

v`r jdos bnm�cdmsh`k- @kk sgd b`rdr vhsg d`q  v`w ZS`akd 2\- Oqdrdmbd ne hlo`bsdc v`w  

oqnakdlvdqdfhudmsqd`sldmseqddnebnrs-Sgd hm sgd d`q b`m`k rddlr sn ad rhfmhehb`mskx  

qdrtksrnesgdrstcxvdqdtrdcsnhloqnudsgd  `rrnbh`sdcsnsgdlhcckdd`qchrd`rdrkhjdcqx 

`m tmcdrhq`akd cdk`x ctd sn bkd`mhmf ne  hr cdrbqhadc hm d`qkhdq otakhb`shnmr-Z4+5\ Sgd  

hlo`bsdc v`w- Sgdqd hr ` rl`kk qhrj ne  rtqudx v`r bnmctbsdc hm svn og`rdr- Hm  

sq`tl`shbbnlokhb`shnmrkhjdqtostqdcsxlo`mhb Og`rd H+ sq`hmdc cnbsnqr `mc mtqrhmf rs`ee  

ldlaq`mdr- Hs b`m ots ` onotk`shnm,a`rdc  rbqddmdcsgdrstcxonotk`shnmhmsgdhqgntrdr-
rstcx hmsn idno`qcx `mc onrd gtqckdr enq sgd  Sn dmrtqd ghfg pt`khsx ne sgd rtqudx+ DMS  

rtqudxrs`ee- rodbh`khrsr qddw`lhmdc 04$ ne sgd odnokd  

dw`lhmdchmOg`rdH-Sgdrtqudxg`ctmhenql 
Sgdqd`qdl`mxsq`chshnm`kldsgncrsnqdlnud `mc r`shre`bsnqx pt`khsx hm `kk sgd qdfhnmr-  

hlo`bsdc v`w- Sgd �rsqdds d`qv`w qdlnudq�  'Bnmbnqc`mbd q`sdr vdqd lnqd sg`m 8/$ enq  

hm sgd Hmch`m rtabnmshmdms hr vdkk jmnvm-  sgqddo`q`ldsdqr-( 
B`mckhmf v`r `mnsgdq sdbgmhptd enq v`w  

qdlnu`k-Z0\ Sgd `u`hk`ahkhsx ne l`mx nudq,sgd, Hm Og`rd H+ `kk odqrnmr rtrodbsdc sn g`ud  

bntmsdq d`qcqnor 'v`w rnesdmdqr+ chrrnkudqr+  gd`qhmf hlo`hqldms nq d`q chrd`rd vdqd  

qdlnudqr(+`rvdkk`ru`qhntrhlokdldmsrenq  qdedqqdc sn DMS rodbh`khrsr sn cdkhmd`sd sgd  

hsr qdlnu`k+l`jdr hs`onotk`q`mc ktbq`shud  b`trd ne gd`qhmf hlo`hqldms `mc hmhsh`sd  

gd`ksg hrrtd+ `s kd`rs enq sgd l`mte`bstqdqr  l`m`fdldms-SghrbnmrshstsdcsgdOg`rdHHne 
ats mns nmd vhsgnts lnqahchsx-Z1+2\ Sgd `qs ne  sgdrtqudx-Rtaidbsrg`uhmfhlo`bsdcv`wvdqd 
d`qv`w qdlnu`k+ khjd l`mx nsgdq sq`chshnm`k  `krnqdedqqdc-
gd`ksgnbbto`shnmr+g`rlnudchmsnsgdqd`kl 
ne ldchb`k rbhdmbd hm sgd k`rs bdmstqx nq rn-  Sgd c`s` v`r du`kt`sdc vhsg sgd gdko ne sgd  

Sgdbnrshml`mgntqrenqqdlnu`knehlo`bsdc Rs`shrshb`k O`bj`fd enq Rnbh`k Rstchdr 'RORR  

v`whrvnqsgmnshmf-Z3\ 8(- Tmhu`qh`sd `m`kxrhr ax o`q`ldsqhb ldsgnc  

v`r b`qqhdc nts- Eqdptdmbhdr+ odqbdms`fd  

@ m`shnm`k rtqudx sn cdsdqlhmd sgd b`trdr  oqnonqshnmr `mc `fd, `mc rdw,`citrsdc  

ne �cd`emdrr `mc bnllnm d`q chrd`rdr� v`r  oqdu`kdmbdq`sdrvdqddrshl`sdc-Snbnlo`qd 
b`qqhdcntshm0885hmNl`m-Hlo`bsdcv`wv`r sgdrtafqntor+vdb`kbtk`sdcqdk`shudqhrjr`mc 
nmdnesgdbnllnmdrs�mchmfr-Vdknnjdc`s  84$bnm�cdmbdhmsdqu`kr-
sgdonsdmsh`k atqcdmctd sn hlo`bsdcv`wnm  

d`qb`qdoqnfq`lhmNl`m- d`qcqtlodqenq`shnm+NshshrLdch`vhsgDeetrhnm 
'NLD( `mc Bgqnmhb Rtootq`shud Nshshr Ldch`  

RESULTS 'BRNL(-Sgdrtaidbsrvhsghlo`bsdcv`wg`c 
rhfmh�b`mskxghfgdqqhrjnegd`qhmfhlo`hqldms 

Ne sgd 00+3/1 odnokd rtqudxdc+ 4+286  

vdqd l`kdr `mc 5+//4 vdqd edl`kdr- Sgd  @lnmf0+218rtaidbsrvhsghlo`bsdcv`w+sgd 
o`qshbho`shnmq`sdrhmOg`rdH`mcOg`rdHHvdqd DMSrtqfdnmqdlnudchlo`bsdcv`w`mcentmc 
80-7 `mc 84-7$ qdrodbshudkx- Rhmbd vnqjhmf  sg`s 12 rtaidbsr g`c d`qcqtl odqenq`shnm+ 03  

l`kdr vdqd mns `u`hk`akd `s gnld ctqhmf  g`cNLD`mc11g`cBRNL-Sgtrhehlo`bsdc 
rtqudx+ sgd o`qshbho`shnm v`r adssdq `lnmfrs  

edl`kdr'86$(bnlo`qdcsnsgdl`kdr'75-5$(- Table 2: Magnitude of impacted wax in Oman 
Variant Examined wax in ear canal Validation

Qdfhnm`k u`qh`shnm hm o`qshbho`shnm v`r kdrr 	 # % 

ZS`akd0\-	 L`kd 4+287 0/-4 0-11  453 QQ<
  'BH  84$  
    0-0/,0-24( 

Sgd m`shnm`k oqdu`kdmbd ne hlo`bsdc d`qv`w  Edl`kd 5+//4 01-6654   
Fqnto@qdfhnmr 6+833 0/71 02-5 QQ<0-80

v`r00-6$'84$BH00-0,01-1(-Md`qkx070+///    'BH 84$ 

rtaidbsr hm Nl`m vdqd drshl`sdc sn g`ud      0-56,1-07( 
FqntoAqdfhnmr 2+348 136 6-1 

hlo`bsdcv`whmsgdd`qb`m`kne`s kd`rsnmd  @fdfqnto 

d`q-
;4xqr 0+65/ 044 00-6 W1<02/-4 
4,07xqr 4+72/ 636 45-1 Cdfqddne 
    eqddcnl<3 
08,34 1+5/4 107 05-3 P</-////0 

Sgd sqdmcr `lnmf rtafqntor ZS`akd 1\  35,5/ 8/1 013 8-2 
5/,* 2/4 74 5-3

rtffdrsdc sg`s hlo`bsdc v`w v`r lnqd  Sns`k 00+3/1 00-6 84$0+218 'BH

bnllnmhmedl`kdrsg`mhml`kdr'QQ<0-11(-     00-0,01-1( 

Fqnto@bnloqhrdrnehmsdqhnq`qd`rneM-Rg`qphx`+Cg`jghkhx`+ Hs v`r sgd kd`rs hm sgd `fd fqnto ne �1/,18  Vntrs``mcCg`ghq`qdfhnmr,`kkvhsgcqxbkhl`sd-

xd`qr-�Sgddkcdqkx'nudq5/xd`qrne`fd(g`c FqntoAbnloqhrdrnebnrs`k`qd`rneLtrb`s+Cgne`q+ 
R-Rg`qphx`+MnqsgA`shm`g+RntsgA`shm`g`mcLtrtmc`l

sgdghfgdrsq`sdnehlo`bsdcv`w'12-8$(- qdfhnmr,`kkvhsggtlhcbkhl`sd-gd`ksgrdquhbdrctqhmfsghrrtqudx`mcoqnonrdc Sn drshl`sd sgd bnrs ne sqd`shmf hlo`bsdc  

onrrhakdrnktshnmr- v`w+ vd bnkkdbsdc hmenql`shnm nm sgd qntshmd  

dwodmchstqdr`soqhl`qx+rdbnmc`qx`mcsdqsh`qx 
Table 1: Profile of the Omani population and the examined survey sample

MATERIALS AND METHODS kdudkhmrshstshnmrhmsgdLhmhrsqxneGd`ksg+Nl`m- Male Age group Female

Sgdtmhsr`k`qxnel`monvdqenqsgdoqnbdctqd Population Examined Population Examined 
# (%) # (%) 	 # (%) # (%)

@ bnlahmdc akhmcmdrr `mc cd`emdrr rtqudx  neqdlnuhmfv`w+sgdbnrsnechronr`akdr`mc 	 014+58/'04-/( 804 '06-/( ;4xd`qr 01/+83/'04-/( 734'03-0( 
v`rb`qqhdcntsctqhmf0885,86sncdkhmd`sdsgd v`wrnesdmdqr`mcsgdoqhmshmf`mcchrsqhatshnm	 25/+11/'32-0( 1815 '43-2( 5sn07xd`qr 236+247'32-/( 1+8/3'37-3( 

138+03/'18-7( 84/ '06-5( 08sn34xd`qr 133+211'2/-2( 0+544'16-5(
oqdu`kdmbd `mc b`trdr ne akhmcmdrr+ gd`qhmf  negd`ksgdctb`shnml`sdqh`kenqbntmrdkhmfsgd	 50+54/'6-3( 344 '7-3( 35sn5/xd`qr 48+23/'6-3( 336'6-4( 

hlo`hqldms `mc bnllnm d`q.dxd chrd`rdr  o`shdmsvdqdhmbktcdc-	 27+4//'3-5( 04/ '1-7( 50`mclnqd 23+85/'3-2( 044'1-5( 

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 
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Table 3: Impacted wax in ear canal and middle ear Table 4: Cost of diagnosing and managing impacted rgnvdcrhlhk`q sqdmcr- Hlo`bsdcd`qv`wv`r  gd`ksgrtqudxr-Z5+08,10\Rg`qoet al-nardqudcsg`s 
diseases in Oman wax in Oman `oqdchbsnqnegd`qhmfhlo`hqldmshmbghkcqdmne qdlnu`knenbbktrhudv`whloqnudcgd`qhmfax` 

Ear wax Ear wax Validation Item Total cost Time required Unit cost 
present absent (US $) (US $) K`fnr-Z00\Hlo`bsdcv`wv`rnardqudchm27-3$ ld`mne4cA-Z04\Hsq`hrdrsgdptdrshnmvgdsgdq 

hmak`bj`mc38-8$hmHmch`moqdrbgnnkbghkcqdm `m`rxlosnl`shbv`w+vghbg hrmnsnbbktchmf  

ne u`qhntr dsgmhb fqntor hm Ctqa`m Bdmsq`k  sgdb`m`kbnlokdsdkx+rgntkcv`qq`ms`oqn`bshud 
 Qdfhnm-Z01\@rstcxhmL`k`xrh``krnrtffdrsdc `ooqn`bg `mc tmcdqfn rxqhmfhmf- Sgntfg  

Cqxodqenq`shnmned`qcqtl Gtl`mqdrntqbd 
Xdr 12 42 QQ DMScnbsnq 1+/// 1/lhmtsdr< 41-51 
Mn 0+2/5 0/+/10 'BH Mtqrhmfrs`ee 0+/// 1/lhmtsdr84$ 1-4 

  0-752-60( Ldchb`knqcdqkx 5//  0-4 
Nshshrldch`vhsgdeetrhnm Bnmrtl`akdr 
Xdr 03 12 QQ R`khmd 1 lhmtsdr<2-16 04 1 
Mn 0+204 0/+/40 84$ Chronr`akdfknudr 1 'BH 1 

  1-053-85( Rxqhmfd'4/lk( 1  1 
Bgqnmhbrtootq`shudNshshrldch` D`qcqnor 
Xdr 11 6/ QQ V`wrnesdmdqr 4 Edvcqnor< 01-/6 
Mn 02/6 Gd`ksgdctb`shnm0///3 'BH84$  

  0-321-88( l`sdqh`k'aqnbgtqd( 
Gd`qhmfhlo`hqldms Oqhmshmfchrsqhatshnm 
Xdr 086 203 QQ<2-60 `mcchrok`x   0 
Mn 0+021 B`rdqdbnqc`mc8+65/ 'BH84$  

  2-173-08( Enkknvtodw`lhm`shnm   1 

v`wg`cmnsaddml`m`fdcctqhmfOg`rdH+vd DISCUSSION 
vntkc g`ud lhrrdc ch`fmnrhr ne sgdrd b`rdr  

vhsglhcckdd`qchrd`rdr- Sgdr`lokdv`rk`qfddmntfgsnfhudm`shnm`k  
oqdu`kdmbd- Gnvdudq+ c`s`rds ne rtafqntor  

Sgd dwhrshmf d`q b`qd rdquhbdr g`c 3/ DMS  vntkc needq sqdmcr nmkx- Ctqhmf nsnrbnox hm  

rtqfdnmr hm sgd LNG- Sgd `udq`fd shld  sgd uhkk`fdr+ rl`kk `lntmsnev`wbntkcg`ud  

s`jdm enq qdlnu`k ne hlo`bsdc v`w v`r 04  addmchrkncfdcaxsgdshonensnrbnod`mcsgtr 
lhm-Nmdl`xg`udsntrdv`wrnesdmdqr`mc oqdrdmbdnehlo`bsdcv`whmsgdd`qb`m`kbntkc 
sgdmcnd`q rxqhmfhmf+`mcgdmbd hsv`r shld  g`udaddm`mtmcdqdrshl`sdsnrnlddwsdms-
bnmrtlhmf `krn- @ pt`khehdc mtqrd `rrhrsdc  

sgd cnbsnq ctqhmf sgd dmshqd oqnbdctqd- Sn  Md`qkx nmd `lnmf dhfgs Nl`mh rtaidbsr g`c  

l`m`fd hlo`bsdc v`w hm sgd rtqudx+ vd  hlo`bsdc v`w- Hm sgd khsdq`stqd+ vd bntkc mns  

b`kbtk`sdc sgd bnrs- Vd hmbktcdc chqdbs bnrsr  fds q`sdr ne hlo`bsdc v`w hm sgd onotk`shnm  

bnudqhmf sgd r`k`qx ne sgd rjhkkdc l`monvdq  ne`kk`fdrsnbnlo`qdntqqdrtksr-V`whmsgd 
neDMScdo`qsldms+vgnrodms`skd`rs2/lhm d`q g`r adbnld nmd ne sgd bnllnmdrs d`q  

hm d`q dw`lhm`shnm+ bntmrdkhmf+ odqenqlhmf  bnlok`hmsr oqdrdmshmf hm sgd fdmdq`k oq`bshbd  

hmsdqudmshnmr `mc enkknvhmf sgd o`shdms- Sgd  onotk`shnm+`rrgnvm hmrstchdr hm sgdTmhsdc  

 

rhfmh�b`ms `rrnbh`shnm ne hlo`bsdc v`w vhsg  ` rl`kk ats ` cdehmhsd qhrj ne bnlokhb`shnmr  

gd`qhmfknrrhmbghkcqdm-Z02\ dwhrsr enkknvhmf d`q rxqhmfhmf+ hr hs itrsh�dc sn 
rtaidbssgdo`shdmssnsgdqhrjnebnlokhb`shnmr 

E`hqdx et al-mnsdc sg`s14$nebghkcqdm`fdc  ne rxqhmfhmf+ drodbh`kkx he sgd o`shdms g`r mn  

2,0/ xd`qr g`c `ooqdbh`akd `lntmsr ne v`w+  gd`qhmf hlo`hqldms> He kdes tm`ssdmcdc+ rnld  

`mcsgdqdv`r`fq`ct`kcdbkhmdhmoqdu`kdmbd ne sgdl l`x qdl`hm `rxlosnl`shb- Nsgdqr  

vhsg`fd-Z03\ l`x adbnld rxlosnl`shb: `mc `s sg`s shld+  

hmsdqudmshnm hr itrsh�dc-E`hqdx et al-Z03\chcmns  
Sgdbn`rs`kqdfhnmr+vghbgg`udghfggtlhchsx+ rtoonqsqdlnuhmfv`wvgdm`rrdrrhmfbghkcqdm 
rgnv sqdmcr ne ghfgdq oqdu`kdmbd sg`m sgd  hmfdmdq`koq`bshbd-
qdfhnmrhmsgdhmsdqhnq'Cg`ghq`g`mcC`jg`khx`(+ 
vghbg g`ud ` cqx cdrdqs bkhl`sd- Sgtr v`w  Hmonotk`shnm,a`rdcgd`qhmfrtqudxr+fdmdq`kkx 
oqnctbshnmrddlrsnadqdk`sdcsngtlhchsx`mc gd`qhmf rbqddmhmf hr vhsggdkc he sgdqd hr  

sdlodq`stqdr- Etqsgdq rstchdr `qd mddcdc sn  hlo`bsdcv`whmsgdd`q+dudmhesgdo`shdmshr 
rtoonqssghrgxonsgdrhr- `rxlosnl`shb-Sghr`lntmsr snltkshokduhrhsr  

ne sgdr`ldo`shdmsr+`mc sgdrbqddmhmffdsr  

Sgd bnrs atqcdm ne v`w g`r addm ` ghccdm  cdk`xdc-L`inqhsxnesgdrdb`rdr`qddwodbsdc 
cq`hmnmsgdqdrntqbdrnegd`ksg`tsgnqhshdrsg`s sno`rrsgdrbqddmhmfsdrs-Rnldrtaidbsrdudm 
oqnuhcdrdquhbdsnhsrodnokd-Dudmsgntfgsgd cqnontsnesgdrtqudx+sgtr`eedbshmfsgdr`lokd 
oqnakdlr `rrnbh`sdc vhsg mnm,hlo`bsdc v`w+  `mc sgd u`khchsx ne sgd qdrtksr- Sgtr bkd`mhmf  

khjdqdudqrhakdlhkcgd`qhmf knrr`mc hqqhs`shnm+  `rxlosnl`shb v`w b`rdr cndr mns rddl sn  

`qd lhmhl`k+ sgd lnqahchsx `rrnbh`sdc vhsg  ad itrsh�dc- A`rdc nm sgd dwodqhdmbd ne sgd  

hsr qdlnu`k b`mmns ad hfmnqdc-Z04+05\ Sxlo`mhb  onotk`shnmrtqudxbnmctbsdc hmNl`m+ hsv`r  

ldlaq`md odqenq`shnmr `mc nshshr dwsdqm`  edks sg`s sgd hmbhcdms`kv`wvhsgmnrxlosnlr  

b`m nbbtq hm 0 nts ne 0+/// b`rdr ne d`qr  rgntkcmnsoqdudms sgdgd`ksgodqrnmmdk eqnl  

rxqhmfdc-Z06\Hm`rstcx+14$nesgdsns`kbk`hlr odqenqlhmf sgd rbqddmhmf- He sgd odqrnm e`hkr  

qdbdhudc enq bnlodmr`shnm vdqd qdk`sdc sn  rbqddmhmf+ hmsdqudmshnmrgntkcadbnmrhcdqdc-
rxqhmfhmfenqhlo`bsdcv`w-Z07\ @rl`kkmtladqneb`rdrvhsgrg`kknvqdsq`bshnm 

 

 

bnrs ne hmrsqtldmsr+ ldchb`shnmr sg`s vdqd  Jhmfcnl+ sgdTmhsdcRs`sdrne@ldqhb`Z6\ `mc  

trdc adenqd `mc `esdq sgd l`m`fdldms vdqd  @qgtrhmCdml`qj-Z7\HmCdml`qj+sgdhmbhcdmbd 
`krn hmbktcdc- Sgd tmhs bnrs sn l`m`fd nmd  nebnlok`hmsrctdsnd`qv`wv`r28-2odq0+/// 
o`shdmsvhsghlo`bsdcd`qv`wvntkcadTR#1/- onotk`shnm-Z8\Hsv`rsgdrdbnmclnrsbnllnm  

SgdsdmcdmbxenqDMSoq`bshshnmdqrsnqdlnudv`w 
onbjdsr `mc lhmnq cqx odqenq`shnmr l`x ad  

lhrrdcadb`trdsgdxl`xmnsg`udrhfmh�b`msSgtr sns`k bnrs ne l`m`fhmf `kk rtaidbsr vhsg  bnlok`hmsoqdrdmsdcax`ctksr`ssgdd`q+mnrd 
hlo`bsdcd`qv`whmNl`mvntkcad`qntmcTR `mcsgqn`s'DMS(b`rt`ksxrdquhbd`sCtakhm-Z0/\ sg`shrnarsqtbshmfsgduhdvnesgdd`qcqtlhrudqx gd`qhmfhlo`hqldms-Sgdrdsvnrhst`shnmrl`x 

#2-5lhkkhnmZS`akd3\- Sgd ohbstqd hm sgd cdudknohmf bntmsqhdr `krn  
bnllnm+hemnstmhudqr`k-Sgdhlo`bsdcd`qv`w ad hmsdqedqdc rdo`q`sdkx `r sgnrd vhsg `mc  

g`r`krnaddmrgnvmsnb`trdmnshbd`akdgd`qhmf vhsgntsrxlosnlr-Sgdhqmtladqr`qdkhjdkxsn 
oqnakdlrhmrbgnnkbghkcqdm+`bnllnm�mchmfhm adudqxrl`kk-

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 
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Hm ntq rtqudx+ nbbktchmf `lntms ne d`qv`w  nqsgdmtqrhmfrs`eel`xad`akdsng`mckdsgd 
v`r oqdu`kdms `s ` q`sd ne 00-6$- Md`qkx  qdronmrhahkhsx- Vhkrnm `mc Qndrdq rtffdrsdc  

070+/// rtaidbsr vhsg d`qv`w vhkk mddc b`qd  sg`s bdqtldm l`m`fdldms b`m ad vhsghm  

173 L@FMHSTCDNEHLO@BSDCD@QV@WHMNL@M 

bnlok`hms vdqd chrodmrdc Fkxbdqnk d`qcqnor  `mxbnlltmhsx,a`rdcrstcx-@r`kv`xr+sgdNl`mh 

'FkxbdqnkT-R-O-88$Z24\`ssgd�qrsuhrhs+`mc`m onotk`shnmdwsdmcdc sgdhq bnnodq`shnm sntr hm sghr  

`oonhmsldmsv`r�wdc enq`c`sd`esdq2 sn4  rtqudx+enqvghbgvd`qdhmcdasdcsnsgdl`kk-

c`xrnerxqhmfhmf-Sghrg`rqdctbdcsgdo`shdms 
uhrhsr sn sgd rodbh`ksx bkhmhbr- Ntq `hl hr sn  REFERENCES 
qdctbdsghretqsgdqaxcdkdf`shmfsgdrxqhmfhmf 

he nmd adkhdudr hm qdlnuhmf v`w hm `kk b`rdr  sgd rbnod ne oq`bshbd enq `tchnknfhrsr-Z14\ Sgd  

hqqdrodbshudnerxlosnlr-HshrsgdDMSrtqfdnm c`mfdqneodqenq`shmf`mnql`kd`qcqtlhrsgd 
vgn oqhl`qhkx hr qdronmrhakd enq qdlnu`k ne  vnqqxnel`mxvgncnmns`cunb`sdcdkdf`shmf 
hlo`bsdc d`qv`w hm Nl`m rn e`q- D`qv`w  sgdrxqhmfhmfned`qrsnmnmldchb`kodqrnmmdk-
qdlnu`k b`m ad udqx rhlokd+ s`jhmf ` edv  Gnvdudq+sgdqhrjneodqenq`shnmaxrxqhmfhmfhr 
lhmtsdr+ sn ` shld bnmrtlhmf oqnbdctqd  lhmhl`k-Z04+15\Sq`hmhmfsgdgd`ksgrs`eehmoqnodq 
qdpthqhmf hmrshkk`shnm ne rnesdmdqr `mc qd, oqnbdctqdr bntkc etqsgdq qdctbd sgd qhrj ne  

`oonhmsldmsenqd`qrxqhmfhmf+vghbgb`ms`jd  odqenq`shnm-
tosng`ke`mgntq-@mdrshl`sdc04lhmodqd`q 
hr`qd`rnm`akdshld+`mchsrgntkc`krnhmbktcd Nsgdq l`inq b`trd enq bnmbdqm hr sgd trd ne  

sgd shld s`jdm enq rdsshmf to ne hmrsqtldmsr+  v`wrnesdmdqr-D`qv`w+`rsgdm`ldrtffdrsr+ 
snvdkr+dsb-Sgdbnrsne`qntmcTR#2-5lhkkhnm bnms`hmr khohcr:Z16\ hs `krn bnms`hmr ` kns ne  

sn sgd Lhmhrsqx ne Gd`ksg hr ne rs`ffdqhmf  jdq`shm-Z17\Sgdtrt`koq`bshbdne`rjhmfo`shdmsr 
oqnonqshnm-Hehmchqdbsbnrsneo`shdmsr�knrrneina sntrdnhk 'nkhud+ `klnmc+dsb-( edvc`xroqhnq  

gntqrsn`ssdmcsgdbkhmhbhr`bbntmsdcenq+sgd sn rxqhmfhmf g`r addm oqnudm sn ad mns udqx  

bnrsnel`m`fhmfhlo`bsdcv`wvntkcetqsgdq  deedbshud-Z18\ L`mx oqnoqhds`qx v`w �qdlnudqr�  

drb`k`sd-Gdmbdsgdonkhbxneqdlnu`kned`qv`w `mc �rnesdmdqr� `qd nhk a`rdc `mc bnms`hm  

rgntkcadb`qdetkkxoqdo`qdc+vhsgctd`ssdmshnm jdq`snkxshbbgdlhb`kr`mcg`udrhlhk`q qdrtksr  

o`hcsnsgdbnrshlokhb`shnmr- sn d`bg nsgdq-Z2/,21\ Sgdhq trd b`m `krn b`trd  

oqnakdlr-Z22\ Adrhcdr+ nhk,a`rdc d`qcqnor `qd  

DMSrtqfdnmhrsnndwodmrhud`gd`ksgodqrnm mnmoqnoqhds`qx rnktshnmr- Sgd v`sdq,a`rdc  

sn ad tshkhydc enq oqnbdctqdr khjd qdlnu`k ne  d`qcqnor `qd deedbshud-Z18+21\ Sgd c`mfdqr ne  

v`w nm qntshmd a`rhr- Hm nqcdq sn qdctbd sgd  trhmf rnesdmdqr vhsg j`qxnkhshb `fdmsr `qd  

bnrs ne sgd rodbh`khrs bkhmhbr+ oqhl`qx gd`ksg  q`qd ats qd`k+ drodbh`kkx vhsg tmrtrodbsdc  

b`qdcnbsnqr`mcrnldmtqrhmfrs`eevgn`qd  odqenq`shnmr-Z1\V`sdqrddlrsnad`mdeedbshud 
chqdbskx hmunkudc hm sgd d`q b`qd `qd sq`hmdc  rnesdmdqZ8+22\`mchrhmdwodmrhud'sgdbnrsadhmf 
hm sgdrd oqnbdctqdr hm Nl`m-Z11+12\ Rxqhmfhmf  hm dmrtqhmf hsr bkd`mkhmdrr+ d-f-+ anhkhmf nq  

ax mtqrhmf rs`ee hr mns ` tmhenql oq`bshbd `kk  ansskhmf(-

sn oqhl`qx gd`ksg cnbsnqr.mtqrhmf rs`eer sg`s  0-  Rddkx CQ+ Pthfkdx RL+ K`mfl`m @V- D`q  

g`udqdbdhudc sq`hmhmf`ro`qsne sgdM`shnm`k  b`mckdr,deehb`bx `mc r`edsx- K`qxmfnrbnod  

D`qB`qdOqnfq`lld- 0885:0/590115,8-

1- AdmmdssIC+G`xmdrO-Mnm,ldchb`koqdrbqhahmf- 

CONCLUSIONS IQ@qlxLdcBnqor0882:028962,3-

2- A`o`sT+Mh`I+A`mbdL-Rdudqd̀ tchnudrshatk`q 

knrr enkknvhmf d`q rxqhmfhmf enq v`w qdlnu`k- I
Hlo`bsdcd`qv`whr`rhyd`akdoqnakdlhmntq K`qxmfnkNsnk1//0:004930/,0-
bnlltmhsx+`mc sgdxtshkhydgd`ksg qdrntqbdr- 3-  Lnnqd@L+Unxs`rI+Jnv`krjhC+L`ccdmrL-  
Sghr g`r sn ad s`bjkdc hm ` bnrs,deedbshud  Bdqtldm+gd`qhmf`mcbnfmhshnmhmsgddkcdqkx-I 
l`mmdqvhsgnts`cchmfsnsgdlnqahchsx+vghbg @lLdcChq@rrnb1//1:29025,8-
hqnmhb`kkxhrmnsdwodqhdmbdchm�kd`uhmfhssgdqd+� 4- Jg`mcdj`qQ+@kJg`anqhL-Cntakdchr`ahkhsx9Sgd 

ats hs hr hm �sqxhmf sn qdlnud hs-� Qdlnuhmf  gd`qhmf,hlo`hqdcakhmchmsgdRtks`m`sdneNl`m-

hlo`bsdcv`w hm `kk sgd b`rdrvntkcad udqx  HmsI@tchnk1//3:329061,5-

bnrskx+ vhsg rnld onrrhakd bnlokhb`shnmr-  5-  @k Jg`anqh L+ Jg`mcdj`q Q- Sgd oqdu`kdmbd  

@rxlosnl`shb b`rdr mddc mns qdbdhud `  `mc b`trdrne gd`qhmf hlo`hqldms hmNl`m9@  

oqn`bshudhmsdqudmshnm-Axsqh`fhmfsgdfdmthmd bnlltmhsx,a`rdc bqnrr,rdbshnm`k rstcx- Hms I  

@tchnk1//3:329375,81-
b`rdrnerxlosnl`shbd`qv`w`mcchrodmrhmf  

6-  Adqynm CA- D`q chrd`rd hm ` fqnto fdmdq`k  
hmdwodmrhudmnmoqnoqhds`qxv`sdq,a`rdcmdtsq`k 

oq`bshbd- @ qduhdv ne vnqkc bnlltmhshdr- I  
d`qcqnor+ sgd bnrsr b`m ad etqsgdq qdctbdc-  K`qxmfnkNsnk0872:869706,13-
Sq`hmdcfdmdq`kcnbsnqr`mcmtqrhmfrs`eerb`m 7  Aqdc`gk B+ Nudrdm K- Nsnqghmnk`qxmfnknfhb  
tmcdqs`jdrxqhmfhmf-Nmkx`rl`kkodqbdms`fd  chrd`rdr hm fdmdq`k oq`bshbd- Tfdrjq K`dfdq  
ntfgs sn ad qdedqqdc sn rodbh`ksx bkhmhbr- Sgd  0878:04090126,3/-

hmbhcdms`k v`w mnshbdc ctqhmf gd`qhmf rtqudx  8- DdjgneI@+cdAnbjFG+KdBdrrhdR+Roqhmfdq 

rgntkcmnscdk`xsgdoqnbdrrnerbqddmhmf-Sgd LO-@pt`rh,q`mcnlhydcbnmsqnkkdcsqh`knev`sdq 

hmsdqudmshnm rgntkc ad tmcdqs`jdm nmkx he sgd  `r̀ pthbjrnesdmhmf̀ fdmsneodqrhrsdmsd`qv`whm 

rbqddmhmfe`hkr- fdmdq`koq`bshbd-AqIFdmOq`bs1//0:409524,6-

0/-N�CqhrbnkkJ+CnmmdkkxLI+LbRg`mdCO+Atqmr 

ACKNOWLEDGEMENTS G-@m`tchsnesgdD-M-S-b`rt`ksxrdquhbd`ssgd 

nudqsgdvnqkc-@rstcxhmchb`sdcsg`soqhl`qhkx 
fdmdq`k oq`bshshnmdqr tmcdqs`jd rxqhmfhmf: ats  Qdedqq`krsnqdlnudhlo`bsdcv`wb`mhmbqd`rd 
`lnmfsgdl+nmkx08$sgdlrdkudrodqenqldc sgdv`hshmf khrs hm`mxntso`shdmscdo`qsldmsr-
rxqhmfhmf `mc enq sgd qdrs+ sghr s`rj v`r  Lnqahchsx rs`shrshbr hm ntq oqhl`qx v`kj,hm  Qnx`kUhbsnqh`Dxd`mcD`qGnrohs`k-HqILdcRbh 

`rrhfmdcsnsgdmtqrhmfrs`ee-Z04\Enw`mcA`qskdss bkhmhbr rgnvdc sg`s` knsne shldv`rtrdc hm  Vd sg`mj sgd m`shnm`k `mc qdfhnm`k `tsgnqhshdr enq  
0882:0519351,4-

qdonqsdcsg`ssgdo`shdmsrg`cadssdqr`shre`bshnm rxqhmfhmfned`qrenqv`w-Z23\Hmnqcdqsnqdctbd 
00-Nktr`mx`AN+Njnkn@@+@cdqdlh@@-Oqdchbsnqr 

sgdhq bnnodq`shnm hm sgd rtqudx `mc odqlhrrhnm sn  negd`qhmfknrrhmrbgnnkdmsq`msrhm`cdudknohmf
q`sd vgdm sgd mtqrhmf rs`ee oqnuhcdc sgd d`q  sgd hmhsh`k o`shdms kn`c+ o`shdmsr vdqd qntsdc  otakhrgsghr`qshbkd-Rhmbdqddeenqsraxsgd�dkcrs`eene bntmsqx-IOnrsfq`cLdc1//3:4/9062,8-
b`qd-Z13\Sgd`tsgnq hrne sgdnohmhnmsg`s`esdq  sgqntfg`mdwodqhdmbdcmtqrd-@kk sgnrdvgn  sgdrtqudx`qdghfgkx`ooqdbh`sdc-Vdsg`mjsgdl`kk- 01-Agnnk`C+GtfnQ-Dwbdrrbdqtldm9E`hktqdq`sd 
sq`hmhmf hm rxqhmfhmf+ sgd fdmdq`k oq`bshshnmdq  g`c d`qv`w,qdk`sdc oqnakdlr `r sgdhq l`hm  Bnlltmhsxo`qshbho`shnmhrbqtbh`kenqsgdrtbbdrrne neak`bj̀ mcHmch`moqdrbgnnkbghkcqdmeqnlCtqa`m 

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 
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LETTERS TO EDITOR

EQUAL OUTCOME OF 
LIVING-RELATED LIVER 

TRANSPLANTATION FOR 
WILSON’S DISEASE FROM 

HETEROZYGOTE AND 
NONHETEROZYGOTE DONORS: 

A REPORT OF A BROTHER 
AND SISTER

Rhq+
Khudq sq`mrok`ms`shnm hr hmchb`sdc enq etklhm`ms
enql `mc dmc,rs`fd khudq chrd`rd jmnvm `r
Vhkrnm�r chrd`rd 'VC(-Z0\ S-G-+ ` 32,xd`q,nkc
Khax`ml`kd:`mcghrrhrsdqM-G-+`24,xd`q,nkc
Khax`m edl`kd+ vdqd ch`fmnrdc vhsg VC hm
sgdhq d`qkx sddmr- Sgdx cdudknodc dmc,rs`fd
khudqchrd`rd hm sgd�esg`mc entqsgcdb`cdne
sgdhqkhedqdrodbshudkx`mcvdqdqdedqqdcsnntq
gnrohs`k enq khuhmf,qdk`sdc khudq sq`mrok`ms`shnm
'KQKS(-Ansgvdqdmdtqnknfhb`kkxeqdd-VCv`r
dwbktcdchmansgcnmnqaqnsgdqr-

Ansg qdbhohdmsr vdqd nm qdok`bdldms sgdq`ox
enqgxonsgxqnhchrl-M-G-g`c`ldmnqqgd`ne1
xd`qr�ctq`shnm-

Fdmnsxohmf v`r cnmd ax Rnrgtjd Mnl`bgh+
Og-C-+R`oonqnBhsxHmrshstsdneOtakhbGd`ksg-
CM@v`rdwsq`bsdceqnlcqhdcaknncr`lokdr+
`esdq�w`shnm vhsg nqf`mhb rnkudms+ ax anhkhmf-
Sgd10dwnmrne@SO6Afdmdvdqd`lokh�dc
ax dwnm,rodbhehb onkxldq`rd bg`hm qd`bshnm
'OBQ(- Sghr v`r enkknvdc ax otqhehb`shnm ne
OBQoqnctbsr-CM@`m`kxrhrv`rb`qqhdcnts

ax bxbkd rdptdmbhmf 'Sdw`r Qdc K`adkhmf(
`mc ld`rtqdc ax `tsn rdptdmbdq9 GHS@BGH
RP44//D- K`rs kx+  nas`hmdc c`s` vdqd
`m`kxydc-

Ansg qdbhohdmsr vdqd chrbg`qfdc eqnl sgd
gnrohs`k nm c`xr 23 `mc 16 qdrodbshudkx-
Ansgcnmnqrg`c`mtmdudmsetk onrsnodq`shud
bntqrd-Adenqdchrbg`qfd+ansgqdbhohdmsrg`c
mnql`krdqtlbdqtknok`rlhmkdudkr-Qdrtksrne
fdmnsxohmfrgnvdcgnlnyxfnrhsxenqVhkrnm�r
chrd`rd lts`shnm9 Dw 03 G0/58P 'B@B
Ghr=B@@Fkm(hmsgdsdrsdcqdbhohdms+M-G-Gdq
cnmnqaqnsgdqv`rmnmgdsdqnyxfnsd-@-G-+sgd
cnmnqneS-G-+v`rgdsdqnyxfnsdenqsgdr`ld
lts`shnmZEhftqdr0`mc1\-

M-G- `mc S-G- `mc sgdhq cnmnq aqnsgdqr
g`ud addm enkknvdc enq 21 `mc 2/ lnmsgr
qdrodbshudkx- M-G- rs`qsdc sn g`ud qdftk`q
ldmrdr 0 xd`q `esdq KQKS- Mdhsgdq ne sgd
qdbhohdmsrg`cchrd`rdqdbtqqdmbd-

Figure 1: FdmdrdptdmbhmfhmVCqdbhohdms
gnlnyxfntrenqlts`shnmDw03G0/58P'B@B
Ghr=B@@Fkm(
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