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RINGKASAN 
 
Pengaruh Perfusi Hipotermi Intraokuli Terhadap Densitas Sel dan Ekspresi 

Na+/K+ ATPase Endotel Kornea Pasca Paparan Energi Ultrasonik 
Fakoemulsifikasi 

(Studi Eksperimental Pada Kelinci Putih New Zealand) 
 

Ratih Justitia Kartika, Wimbo Sasono, Reni Prastyani, Dyah Fauziah, 

Soenarnatalina Melaniani 

 

Fakoemulsifikasi merupakan suatu revolusi dalam operasi bedah katarak 

dan diakui sebagai metode yang paling efektif dibandingkan teknik operasi katarak 

yang lain. Efek termal fakoemulsifikasi akan mengakibatkan timbulnya energi 

panas yang menyebabkan terbakarnya luka insisi, edema kornea, inflamasi bilik 

mata depan (BMD), dan dekompensasi kornea. Sel endotel kornea pasca 

fakoemulsifikasi dapat menunjukkan adanya perubahan morfologi dan penurunan 

densitas sel sehingga dapat menyebabkan hilangnya transparansi kornea yang dapat 

menurunkan tajam penglihatan. Prosedur fakoemulsifikasi yang canggih sekalipun 

masih dapat menyebabkan kehilangan sel endotel sebesar 4,2% - 16,7% yang 

berhubungan dengan derajat trauma saat operasi berlangsung dan dapat 

menimbulkan penurunan tajam penglihatan pasca operasi. Kerusakan termal pasca 

fakoemulsifikasi dapat menyebabkan detachment dari sel endotel, perubahan 

endothelial cell density (ECD), dan secara imunohistokimia menunjukkan adanya 

disorganisasi sel. 

 

Hidrasi kornea terjadi karena adanya keseimbangan antara pergerakan 

humor akuos dari endotel kornea ke stroma dan selanjutnya di pompa keluar dari 

stroma. Aktifitas pompa dalam menghilangkan cairan dari kornea tergantung dari 

jumlah sel endotel dan efektivitas fungsi pompa dari tiap selnya. Ekspresi 

Na+/K+ATPase yang terletak di membran basolateral dari sel endotel kornea secara 

primer bertanggung jawab terhadap fungsi pompa sel endotel tersebut. Operasi 

fakoemulsifikasi dalam prosesnya menggunakan cairan irigasi intraokuli. Cairan 

irigasi yang biasa digunakan adalah Balance Salt Solution (BSS) yang 

komposisinya mendekati kondisi fisiologis humor akuos. Efek hipotermia 

merupakan faktor protektif yang dapat meningkatkan toleransi tubuh terhadap 

iskemia dan hipoksia sehingga hal ini menunjukkan bahwa struktur kornea dapat 

lebih stabil pada kondisi perfusi hipotermi. 

 

Penelitian ini merupakan true experimental study pada kelinci putih New 
Zealand (Oryctolagus cuniculus) pre and post test control group design untuk 

mengevaluasi pengaruh perfusi hipotermi intraokuli terhadap densitas sel endotel 

kornea, dan post test only control group design untuk mengevaluasi ekspresi 

Na+/K+ATPase yang dilakukan paparan energi ultrasonik fakoemulsifikasi. 16 ekor 

kelinci coba (16 mata) dibagi secara acak menjadi 2 kelompok yaitu kelompok 

kontrol dan perlakuan. Kelompok kontrol adalah kelompok yang diberikan BSS 

irigasi hipotermi intraokuli pada suhu 24oC dan kelompok perlakuan yang diberikan 

BSS irigasi suhu ruang intraokuli suhu 4oC saat fakoemulsifikasi. 
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Hasil penelitian setelah 1 hari observasi menunjukkan penurunan densitas 

sel endotel kornea pada kedua kelompok. Pada kelompok kontrol, penurunan 

densitas sel sebelum dan setelah tindakan didapatkan nilai p = 0.033 (p < 0.05) 

sehingga dapat disimpulkan bahwa terdapat perbedaan yang signifikan antara 

densitas sel sebelum dan setelah tindakan pada kelompok kontrol. Pada kelompok 

perlakuan, penurunan densitas sel sebelum dan setelah tindakan didapatkan nilai p 

= 0.023 (p < 0.05) sehingga dapat disimpulkan terdapat perbedaan yang signifikan 

antara densitas sel sebelum dan setelah tindakan pada kelompok perlakuan. 

Perubahan penurunan ECD pada kelompok kontrol adalah (204.67 ± 154.43) dan 

kelompok perlakuan (486.92 ± 380.30) didapatkan perbedaan hasil yang tidak 

signifikan secara statistik diantara keduanya dengan p = 0.115 (p > 0.05). Nilai 

mean ekspresi Na+/K+ATPase pada kelompok kontrol adalah (6.75 ± 1.28) tercatat 

lebih rendah dari kelompok perlakuan (8.00 ± 1.07). Namun berdasarkan analisis 

statistik menunjukkan perbedaan hasil yang tidak signifikan antara kelompok 

kontrol dan perlakuan (p = 0.053, p > 0.05). Uji Spearman digunakan dalam 

menganalisis korelasi antara ekspresi Na+/K+ ATPase dan perubahan densitas sel 

endotel, dengan p = 0.216 (p > 0.05). Hal ini menunjukkan bahwa tidak terdapat 

adanya korelasi antara ekspresi Na+/K+ATPase dengan perubahan densitas sel 

endotel kornea pasca fakoemulsifikasi. 
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Phacoemulsification Exposure 
(Experimental Study to New Zealand White Rabbit) 
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Phacoemulsification is a revolution in cataract surgery and is recognized as 

the most effective method compared to other cataract surgery techniques. The 

thermal effect of phacoemulsification will result in the generation of heat energy 

which causes burning of the incision wound, corneal edema, inflammation of the 

anterior chamber (BMD), and corneal decompensation. Corneal endothelial cells, 

after phacoemulsification, can show morphological changes and a decrease in cell 

density which can cause loss of corneal transparency and reduce visual acuity. Even 

sophisticated phacoemulsification procedures can still cause endothelial cell loss of 

4.2% - 16.7%, which is related to the degree of trauma during surgery and can cause 

decreased postoperative visual acuity. Thermal damage after phacoemulsification 

can cause detachment of endothelial cells, changes in endothelial cell density 

(ECD), and immunohistochemically indicate cell disorganization. 

 

Corneal hydration occurs because there is a balance between the movement 

of aqueous humor from the corneal endothelium to the stroma and being pumped 

out of the stroma. The pump's activity in removing fluid from the cornea depends 

on the number of endothelial cells and the effectiveness of the pump function of 

each cell. The expression of Na+/K+ATPase located on the basolateral membrane 

of corneal endothelial cells is primarily responsible for the pump function of these 

endothelial cells. The phacoemulsification operation in the process uses intraocular 

irrigation fluid. The irrigation fluid commonly used is Balance Salt Solution (BSS), 

whose composition is close to the physiological conditions of aqueous humor. The 

effect of hypothermia is a protective factor that can increase the body's tolerance to 

ischemia and hypoxia, showing that the corneal structure can be more stable in 

hypothermic perfusion conditions. 

 

This study is an experimental study on New Zealand white rabbits 

(Oryctolagus cuniculus) with pre and post-test control group design to evaluate the 

effect of hypothermic intraocular perfusion on corneal endothelial cell density. And 

post-test only control group design to assess the expression of Na+/K+ATPase. 

Exposed to ultrasonic energy phacoemulsification. Sixteen experimental rabbits (16 

eyes) were randomly divided into two groups, namely the control and treatment 

groups. The control group was the group that was given BSS with intraocular 

hypothermia irrigation at 24oC, and the treatment group was given BSS with 

intraocular room temperature irrigation at 4oC during phacoemulsification. 
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The results after one day of observation showed a decrease in the density of 

corneal endothelial cells in both groups. In the control group, the decrease in cell 

density before and after the action was p value = 0.033 (p < 0.05), so it can be 

concluded that there was a significant difference between the cell density before 

and after the action in the control group. In the treatment group, the decrease in cell 

density before and after the action was obtained with a value of p = 0.023 (p < 0.05), 

so it can be concluded that there was a significant difference between the cell 

density before and after the treatment in the treatment group. Changes in the 

decrease in ECD in the control group were (204.67 ± 154.43), and in the treatment 

group (486.92 ± 380.30), the difference in results was not statistically significant 

between the two with p = 0.115 (p > 0.05). The mean value of Na+/K+ATPase 

expression in the control group (6.75 ± 1.28) was recorded as lower than the 

treatment group (8.00 ± 1.07). However, based on statistical analysis, the results 

showed no significant difference between the control and treatment groups (p = 

0.053, p > 0.05). Spearman's test was used to analyze the correlation between 

Na+/K+ATPase expression and changes in endothelial cell density, with p = 0.216 

(p > 0.05). This indicates that there is no correlation between Na+/K+ ATPase 

expression and changes in corneal endothelial cell density after 

phacoemulsification. 
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ABSTRAK 
 

Pengaruh Perfusi Hipotermi Intraokuli Terhadap Densitas Sel dan Ekspresi 
Na+/K+ ATPase Endotel Kornea Pasca Paparan Energi Ultrasonik 

Fakoemulsifikasi 
(Studi Eksperimental Pada Kelinci Putih New Zealand) 

 
Ratih Justitia Kartika, Wimbo Sasono, Reni Prastyani, Dyah Fauziah, 

Soenarnatalina Melaniani 

 
 
Pendahuluan: Perfusi hipotermi intraokuli dapat digunakan sebagai alternatif 

untuk menurunkan kerusakan sel endotel kornea pada prosedur operasi 

fakoemulsifikasi. Penelitian ini bertujuan untuk menganalisis efek perfusi 

hipotermi intraokuli terhadap densitas sel dan ekspresi pompa Na+/K+ATPase pada 

sel endotel kornea pasca paparan energi ultrasonik fakoemulsifikasi. 

 

Metode: Enam belas kelinci putih New Zealand (n=16 mata) dibagi secara acak 

menjadi dua kelompok dan diberi paparan energi ultrasonik fakoemulsifikasi. 

Kelompok kontrol diberikan perfusi hipotermi BSS intraokuli suhu ruang (24oC) 

dan kelompok perlakuan diberikan perfusi hipotermi BSS intraokuli suhu rendah 

(4oC). Densitas sel endotel kornea (ECD) di periksa menggunakan mikroskop 

spekular sebelum operasi dan hari 1 setelah operasi. Ekspresi Na+/K+ATPase 

dianalisis menggunakan pewarnaan antibodi imunohistokimia hari 1 pasca operasi. 

 

Hasil: Tidak didapatkan adanya perbedaan yang signifikan secara statistik pada 

ekspresi Na+/K+ATPase endotel kornea antara kelompok kontrol dan perlakuan (p 

= 0.053, p > 0.05). Tidak didapatkan adanya perbedaan yang signifikan pada 

perubahan densitas sel endotel kornea antara kelompok kontrol dan perlakuan (p = 

0.115, p > 0.05). Tidak didapatkan adanya korelasi antara perubahan densitas sel 

dengan ekspresi Na+/K+ATPase endotel kornea pada kelompok kontrol dan 

perlakuan (p = 0.216, p > 0.05) 

 

Kesimpulan: Efek pemberian perfusi hipotermi intraokuli pasca prosedur 

fakoemulsifikasi pada densitas endotel kornea tidak berkorelasi dengan ekspresi 

Na+/K+ATPase. Densitas sel endotel menurun pada pemberian perfusi hipotermi 

pasca fakoemulsifikasi dan ekspresi Na+/K+ATPase tidak banyak terpengaruh oleh 

pemberian perfusi hipotermi. 

 

Kata kunci: perfusi hipotermi intraokuli, fakoemulsifikasi, densitas sel endotel, 

pompa Na+/K+ATPase 

 

 
 

 

 

dahuluan: Perfusi hihihihihihihihipopopopopopopoppopopop tetetetetetetetett rmrmrmrmrmrmmiiiiiii ii inininininininni ttrttrtrtttraoaoaoaoaaaooaookukkukukkkulilililililililli ddddd ddapapapapapapapapapatattttatata dd d dddd dd dddigigigigigigigiggiggununuunuununakan sebagai altern

uk menurunkannnn k k kkkkkkkkkkerererererusususuusususssusu akakakkakakakakakka ananannnanananannaanan s s ss sseelelee  e eeeeeeeeendndndnddndnddnddotototottototototttteleleelee  kkk kkkkkkkkororororororororororrrneeneneneneenennnnneaaaaa aaaaa papapapapapapapapapadadadadadadadaddd  p   rosedur ope

oemulsifikasiiii. PePePePePPePePePPPenenenennenennnee ililiiiiiiittitittittititit anananannnnn iiii i ii iiiiininiiininininininininn  b bbbbb bbererererereerere tuuuuuuujujujujjujujjujuuj aaaanaaaa  uuuuuuuunttntntntntnttntnttukukukukukukukukukukukuk m m mmmm mmmenenennnnnnnngagagagaaagagagaagag nananananananananann lililililililililliliisisisisissississ s efek per

otermi intrrrraoaoaoaoaooooaooaooa kukukukukukkukkkukuulillllilililillli tt tttt tttteeeerererereee hhhahahahahaahhhh daddddadadd p p p p p p ppppp dedededeedeedeed nsnsnsnsnssnsnssnnssnn itititititittititittttasasasasasaasaasasasa sssssssss s sseleleleeleleleleelell ddddddddddd dananaanananaanaananannan eeeeeeeeeee e ekskskskskskskskskskkkssprprprprprprprprprrprrpreseseeeeeeessii iiiiiii pppoppopopopompmpmppmppmpmpppa a aaa NaNNaNaaNaaNaNaNaNNa++++++/K/K/K/K/K//K/K/K/KK/KKK+ATPase p

endotel kokokokokokokookokokornrnrnrnnnnneaeaeaeaaeaaaa p p p p p aasaasasasassascaaaaaaaaa ppp p pppapapapapappapapapapapappparararaararararaara ananananananann ee eeeenenenenenenenn rgrggrgrgrgi i iiii ulululululultrtrtrtrtrtrasasasasasasa onononnononnikikikikikikii  ffffff fffffakakakakakakakakakakakakakoeooeoeoeoeoeooeoeooo mumumumumumumumumumulsififfifififififfikkkkkkkkkkasaasasasasasasaasi.i.i.i.ii.ii.i

todeeeee:: : ::: EnEnEnEnEnEnEnEnnnamamamammmammamam bbbbbbbbbbbeleleeleleeellasasasasasasssasass kk kk kkk k kelelelelelelininininininciciciicicic   pppp ppppp p ttttuttttihihihhihihih NNeNNNNNeNeNeNeNeNeNeNNNNN ww w w w w w w ZeZeZeZeZeZealalalalalalanananananand d d d d d (n(n(n(n(n(n=1=1=1=1=1=16 6 6 66 6 mamamamamamatatatatatatatatatatatatt )))) )) ))) ) dididiidididididddibabababababababbbabbb ggiggigigiiiigiggi ssssssssssecececececccceccccaaaraaa a a

njaddddddddi ii i ii  ii dudduddudududududud aa a aaaaaa kekekekekekekekeelolololololololooool mpmpmpmpmmpmpmpmmmmmpmm okokokookoko  d d d d ddaaananaa   dddddddddibbibibibibibibibibererererererereriiiiiii i papapapapapapapapapapaparararararaann nnnn enenenenene ererrrrgigigigigigi u uu uu uultltltltltl raaaaasososososos ninininniiiiiiiinik kk k kkk kkkkk fafafafafafafafaaaaaakkkokokokokkok ememmmemmemmmululululullulullulsisisissisisisis fik

ompmpmpmpmpmppmmpm ookokokkokokokookokok kkkkkk kk kkonononoonoooono trtrtrtrt olololololololollolll d ddd ddddibibibibibibberererererikkkkananananan pp p p p perererererfufufufufusisisisisi h h h hhhhipipipipippotototototerereererereermimimimimimim  B B B BBSSSSSSSSSS i i i intntntntntrarararaaaokokokokokululululuuluu ii i iii susususususususussussuuuuhhhhhhhuhhhhh  ruaauaauauauauauauaauauaangngngngngngnngngngg (( (((( (((((24222222

kekekeekeeekekekeeeelolololooooompmpmppmpmpmpmpmpmpmppmpokokokokkkokkk p p p p p pp ppppeeerererereeere lalalalalaakukukukukuk anannn d dd ddibii errikkkkikananananan p ppp perererererfufufufufufuff sisisisisi h h hh hhipipipipipooototo ermmimmimi B B BB BSSSSSSSSSS i i i iintntntntnttrarararararaokokookokokkkkkkokkkuululuuulu iii ii i iiii susususussusususuhuhuhuhuhuhuhuuhuhhhuhuhu r rrreeneneneneeen

C)C)C)C)C)C))))). .. DeDeDDDeeDeDDD nsnsnsnssnssssitttiititititasasassasasaasasasa   sssselelelelelel e e e endndndndnddotototototelelelelel k kk k kororororornenenenenenennea aaa a a (E(E((( CDCDCDCDCDCD)) ))) dididididi p ppp ppppere ikkkksasasasasaa mmm m meeeeengngngngngguguguguguguugunanananaanaanaaaaakakkakakakakkakakakkakakann n nn n nnn mimimiimimimimmiikkkrkrkrkrkkk ososoosososss

kkkkkkuululululuuuu araarararr ss s sebebbbebebeleeleleleleleleleleluumumummuuummmuu  oo o o opppeperararaasisisissi dddd dananananan h hhhhharaaara i i  1 1 setelah hhhh oppeeerere asssssi.iiii  E E E E Eksksksksksprprprprprppp eseesesesesi i i iii NaNaNaNaNaNaNaNaNNaN +++++++/K/KK/K/K/KK/KK/K/ +ATATAAATATATATATPPPPPPP

nnnaalalla isisisississssss  m m m mmenennnenennggggggggggggggggggununununununakakakakakakananananaan pp pppewewewewewararaaarnanaaananaananananan a a aaantnn ibododdi immuunuuu oohhohohisisssstottototokikikikikimimimimimim a aa aa a a hahahahahahaharirriririri  1 pp ppp pppppppasasasassasasscaaaaaaacaa o ooo oopeeeeeeeerrrr

iiiiiiiillll:: :: TiTiTiTiTiTiTTiTiiidadadadadadaakkkkk kk didididddididdid ddddadadadadadadddd papapapapapatktktktktktkanananananaaa  adanya pepepepepeerbrbrbrbrbbedededddedaaaaaaaaaaaan nnn nn yayayayayayangngngngng s ss s ssigigigigigi ninininiinifififififiikakakakakakan n n n nnn sesesesesecacacacacacaaaaarararararararararaaa  stttttttatatatatatataatatisisisisisisisisi tttiitiitittt k kk kkk kk ppppp

prererereeereeesisisisisi N NNN N N N Naaaaaa+++++++/K/K/KK/KK/K///K/K++++ATATAAATATATAAATAAA PaPaPaPaPasesesesese e endndotototototelelelelel k kkkorororororornenenenenea aaa anananannantatattatarararararara kkkkkkelelomompop k kokokokokokk ntntntntrororororor l l l ll l l dadaddadadadadadaaddad nnn nn n n n nn ppppepepepepep rlrlrrlrlrrrrrr akakakakakakakakaka uauuuuuauuuuu

.05555555553,333,3,3,33  pppp ppp p >>> >>> >>>> 0 0  0 000 .0.00.00.0.0.0055)5)5)5)5)555)55).. .. TiTiTiTiTidadadadadak k kkk ddididididdd dadadaaad papapapaap tktktktktkkanananananan a aaaaadadadadadadadanynynynynynya a pepepepeperbbrbbrbrbededaaaaaaaaaannnn n yaayayayayannnngngnnnnnn  sssssssssssigigigigigigigggnininininininniiniffififififififiikakkkakakakakakakk n nn nnnnnnn p

ubahahahahaaahahahahah n nnnn deddededdedededededeensnsnsnsnsnsnsnsiitiiititititti asassasasasasasa  ss sss sseleleleleleeleee  eee ee endndndndndototototototelelelelele  kkk kk kororororrornennenenenea aa a aa anaaanannana tatatatatatattararararaarara kk k kkkelelellelelomomomomomompoppopopopopp kkkkk k kokokokokokok ntntntntntrorooororoooooollll lllll dadadadaddadaadadadad n nnnn nn pepeppepepepepep rrlrrrlrllrlrrrlakakaakakakakakakkuuauauauuuuu n 

5, p >> > >>>>>>>> 0.00.00.000000 05050050500505055005).))))).)  T T TT T TTTTTTidididididdididdddakakakakakakakakakak d ddd ddddidididididdi apapapapapa atatatatata kakakakakak n nnn nn adadadadadanananananannnnnyaayaayaa kk kkkorororororelelelelelasasasasasasa iii i anananananntatatatatatarararararara p p ppp pp pppperererererreerrrubububububbububububbahahahahahaaaahanananananananananannan ddd ddd deneeneneneneenennsitas

gan ekskskkskskskskksprprprprprrrpp esesesesesesesesse ii i iiii ii NaNaNaNaNaNaNaNaNa++++++/KKK/K/K/K/K/K/K/K/K+++++++++AATATATAATATAAAAAA PaPaPaPaPaasesseseses  e eeeeendndndndnddotototototelelelelel k kk k kororororororrnenenenenen a a aa a papapapapapapapadadadadaadaadadaaaad k k k k kk k k k kkk lelelellelelellomomomomomomomommmmpopopopopopopopopppok k kkk kkkk kkk kokokokokokkkookkokkk nntrol 

akuan (ppppp ==== = = === 0 0000 0000.22.222.222.2161111 ,,,, pp ppppppppp >>>>>>> > > 00000.0.0000 050505050500050500050 )))))))))))

impulan: Efffffekekekekekekekkkk p p ppp ppppemmemememememememmembebebebebebebeberiririrriirrririananannnaaaa  p pp p ppp perererererrrrrfuufuffff sisisisisisisi hhipipippipipipipipotootototototototottereereererreeerrmimiimimimimiimi ii i iii iiiintntntntntntnttntrarararaararaarararaokokokokokokokokokulululululululululu iiiiiii pasca prose

oemulsifikasi paddda aa dedededdeddedededed nsnsnsnsnsnsnnn itititiititittitittasaasasasaasasas eeeeee eeendndndndndndndnnnn otototototoooooteeeleleleleel kkkkkkkorororrorororrorrrnenenenenenenenn aaaaa tiiiiiidadadadadadadadadddad k kkkkkkkkkk bebbebebbbebebb rkrkrkrkrkrkrkrkrkorororoororeelasi dengan eksp

/K+ATPase. Densitas selelellllelell eeeee eeendndndnddndnddddototototootottelelelelell m enurrununnn p pppppp padadadadaddadadadada a aaaaaaa ppppepeppp mberian perfusi hipote

f k l ifik i d k i NNNNN ++++/K/KKKK++AAAATATA P tid k b k t h

IR- PEPUSTAKAAN UNIVERSITAS AIRLANGGA



 
 

xv 

ABSTRACT 
 

Effect of Intraocular Hypothermic Perfusion on Cell Density and Na+/K+ 
ATPase Expression of Corneal Endothelium After Ultrasonic Energy 

Phacoemulsification Exposure 
(Experimental Study to New Zealand White Rabbit) 

 
Ratih Justitia Kartika, Wimbo Sasono, Reni Prastyani, Dyah Fauziah, 

Soenarnatalina Melaniani 

 
 
Background: Intraocular hypothermic perfusion can be used as an alternative to 

reduce corneal endothelial cell damage in phacoemulsification procedures. This 

study aimed to analyze the effect of hypothermic intraocular perfusion on cell 

density and expression of the Na+/K+-ATPase on corneal endothelial cells after 

exposure to ultrasonic phacoemulsification energy. 

 

Methods: Sixteen New Zealand white rabbits (n=16 eyes) were randomly divided 

into two groups and exposed to phacoemulsification ultrasonic energy. The control 

group received room temperature Intraocular Balanced Salt Solution (BSS) 

hyperthermic perfusion (24oC) and the treatment group received low-temperature 

intraocular BSS hypothermic perfusion (4oC). Corneal endothelial cell density 

(ECD) was measured before and 1 day after surgery using a specular microscope. 

On the first postoperative day, the expression of Na+/K+ATPase was examined 

using immunohistochemical antibody staining. 

 

Result: There was no statistically significant difference in the expression of corneal 

endothelial Na+/K+-ATPase between the control and treatment groups (p = 0.053, p 

> 0.05). There was no significant difference in changes in corneal endothelial cell 

density between the control and treatment groups (p = 0.115, p > 0.05). There was 

no correlation between changes in cell density and corneal endothelial 

Na+/K+ATPase expression in the control and treatment groups (p = 0.216, p > 0.05). 

 

Conclusion: The effect of intraocular hypothermic perfusion after 

phacoemulsification on corneal endothelial density did not correlate with 

Na+/K+ATPase expression. Endothelial cell density decreased in hypothermic 

perfusion after phacoemulsification and Na+/K+ATPase expression was not 

significantly affected by hypothermic perfusion. 

 

Keywords: intraocular hypothermic perfusion, phacoemulsification, endothelial 

cells density, Na+/K+ATPase pump 
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