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ABSTRACT 

Cet!nkaya Kocadal, N. (2024). The Evaluat!on of Cerv!covag!nal Flu!d Alpha-act!n!n-4 

(ACTN4) Levels !n Pat!ents W!th H!gh R!sk Gen!tal HPV Infect!ons. Yed!tepe Un!vers!ty, 

Inst!tute of Health Sc!ence, Department of Molecular Med!c!ne, PhD thes!s, İstanbul. 

Cerv&cal squamous cell les&ons are commonly seen &n reproduct&ve aged women. HPV 

type 16 and 18 are respons&ble for more than two-th&rds of les&ons. The rate of spontaneous 

regress&on w&th&n two-three years &s nearly 90%. However permanent and/or latent HPV 

&nfect&on &n the form of re-&nfect&on or re-act&vat&on are respons&ble for dysplas&a progress&on. 

Therefore close follow-up v&s&ts are needed &n women w&th gen&tal HPV &nfect&on and new 

alternat&ve d&agnost&c methods are under development w&th the a&m of early d&agnos&s of 

pers&stent HPV. Alpha-act&n&n 4 (ACTN4) &s a prote&n w&th an act&n-b&nd&ng propert&es and has 

a role &n remodell&ng of act&n cytoskeleton. It &s demonstrated that elevated vag&nal ACTN4 

levels m&ght have role &n cerv&cal dysplas&a progress&on. For th&s reason we evaluated the 

relat&on between vag&nal flu&d ACTN4 levels and squamous cell les&ons &n pat&ents w&th h&gh 

r&sk gen&tal HPV &nfect&on. A total of 104 pat&ents were grouped accord&ng to h&gh r&sk HPV 

type and cerv&cal cytolog&cal results as follows: Group1: HPV type 16 and/or 18 (+) and 

cytology ≥ ASCUS, Group 2: HPV type 16 and/or 18 (+) and ben&gn cytology, Group 3: HPV 

type non-16/18 (+) and cytology ≥ ASCUS, Group 4: Two years of pers&stent HPV type non-

16/18 (+) and ben&gn cytology, Group 5: H&stolog&cally d&agnosed HSIL regardless of HPV and 

cytology type and Group 6: Negat&ve HPV and ben&gn cytology. 44.2% (n: 46) of pat&ents were 

HPV type 16-18 pos&t&ve and the rema&n&ng 46.2% (n:48) were HPV non-16-18 pos&t&ve. 

Cerv&cal cytology were ben&gn &n 39.4% (n: 41), ASCUS &n 29.8% (n: 31), LSIL &n 24% (n: 25), 

ASC-H &n 3.8% (n: 4), HSIL &n 1.9% (n: 2) and AGC &n 1% (n: 1) of pat&ents. Cerv&cal b&opsy 

results were ben&gn &n 25% (n: 24), CIN I &n 42.7% (n: 41), CIN II &n 19.8% (n: 19) and CIN 

III &n 12.5% (n: 12) of pat&ents. The mean vag&nal ACTN4 values were measured as follows; 

1625.06±67.19 pg/ml, 1687.93±96.22 pg/ml, 1587.87±60.41 pg/ml, 2067.56±70.48 pg/ml, 

2850.12±262.19 pg/ml and 1680.37±71.9 pg/ml (Mean±SEM) &n Group I to VI. Stat&st&cally 

s&gn&f&cant d&fference was detected among vag&nal ACTN4 levels between Group I, II, III, VI 

and Group V (p<0.001). Furthermore there was stat&st&cally s&gn&f&cant d&fference among 

vag&nal ACTN4 levels between Group III vs Group IV (p=0.002).  

In the current case-control study, we found that ACTN4 levels &n vag&nal flu&d were 

s&gn&f&cantly elevated &n pat&ents w&th HSIL &ndependent from type of hr-HPV and/or cerv&cal 

cytology. As a conclus&on we declare to the presence of elevated vag&nal ACTN4 levels &n 
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pat&ents w&th HSIL and ACTN4 has potent&al d&agnost&c role for the early d&agnos&s of HSIL &n 

women w&th h&gh r&sk gen&tal HPV &nfect&on. Furthermore elevated levels of vag&nal ACTN4 &n 

women w&th normal cytology, hr-HPV type non-16/-18 pos&t&v&ty and ben&gn cerv&cal h&stology 

or low grade cerv&cal dysplas&a (CIN I) m&ght be related w&th HPV pers&stence. 

Key words: HPV Infect&on, Cerv&cal Dysplas&a, Cerv&cal Carc&noma 

The study was supported by a grant from doctoral thes&s student. 
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ÖZET 

Cet!nkaya Kocadal, N. (2024). Yüksek R!skl! Gen!tal HPV Enfeks!yonu Olan Hastalarda 

Serv!kovaj!nal Sıvı Alfa-akt!n!n-4 (ACTN4) Düzeyler!n!n Değerlend!r!lmes!. Yed!tepe 

Ün!vers!tes!, Sağlık B!l!mler! Enst!tüsü, Moleküler Tıp Anab!l!m Dalı, Doktora tez!, 

İstanbul. 

Serv&kal skuamöz hücre lezyonları sıklıkla üreme çağındak& kadınlarda görülür. HPV 

t&p 16 ve 18 d&splaz&ler&n çoğundan sorumludur. Serv&kal d&splaz&ler&n %90 kadarı 

kend&l&ğ&nden ger&ler. Bununla b&rl&kte, re-enfeks&yon veya re-akt&vasyon neden&yle pers&stan 

HPV enfeks&yonu oluşab&l&r ve bu durum d&splaz&ye &lerlemeden sorumludur. Bu nedenle 

gen&tal HPV enfeks&yonu olan kadınlarda yakın tak&plere &ht&yaç duyulmakta ve pers&stan 

HPV'n&n erken tanısı amacıyla yen& alternat&f tanı yöntemler& gel&şt&r&lmekted&r. Alfa-akt&n&n 4 

(ACTN4), akt&n bağlama özell&ğ&ne sah&p b&r prote&nd&r ve akt&n hücre &skelet&n&n yen&den 

şek&llenmes&nde rol oynar. Yüksek vaj&nal ACTN4 düzeyler&n&n serv&kal d&splaz&ye &lerlemede 

rol oynayab&leceğ& göster&lm&şt&r. Bu çalışmada yüksek r&skl& gen&tal HPV enfeks&yonu olan 

hastalarda vaj&nal sıvı ACTN4 düzeyler& &le skuamöz hücre lezyonları arasındak& &l&şk&n&n 

değerlend&r&lmes& amaçlandı. Toplam 104 hasta, yüksek r&skl& HPV t&p& ve serv&kal s&toloj&k 

sonuçlarına göre şu şek&lde gruplandırıldı: Grup1: HPV t&p 16 ve/veya 18 (+) ve s&toloj& ≥ 

ASCUS olgular, Grup 2: HPV t&p 16 ve/veya 18 (+) ve ben&gn s&toloj&l& olgular, Grup 3: HPV 

t&p& non-16/18 (+) ve s&toloj& ≥ ASCUS olgular, Grup 4: İk& yıllık pers&stan HPV t&p non-16/18 

(+) ve ben&gn s&toloj&l& olgular, Grup 5: HPV t&p& ve s&toloj&den bağımsız h&stoloj&k olarak teşh&s 

ed&lm&ş HSIL olgular, Grup 6: HPV test& negat&f ve ben&gn s&toloj&l& olgular. Hastaların %44.2's& 

(n:46) HPV t&p 16-18 poz&t&f, ger& kalan %46,2's& (n:48) HPV t&p non-16-18 poz&t&f &d&. Serv&kal 

s&toloj&n&n %39.4’ü (n:41) ben&gn, %29,8’& (n:31) ASCUS, %24’ü (n:25) LSIL, %3,8’& (n:4) 

ASC-H, %1,9’u HSIL (n:2) ve AGC hastaların %1'&nde (n:1) görüldü. Serv&kal b&yops& 

sonuçları hastaların %25'&nde (n:24) ben&gn, %42.7's&nde (n:41) CIN I, %19.8'&nde (n:19) CIN 

II ve %12.5'&nde (n:12) CIN III olarak &zlend&. Ortalama vaj&nal ACTN4 değerler& gruplarda 

sırasıyla 1625.06±67.19 pg/ml, 1687.93±96.22 pg/ml, 1587.87±60.41 pg/ml, 2067.56±70.48 

pg/ml, 2850.12±262.19 pg/ml ve 1680.37±71.9 pg/ml ml (Ortalama±SEM) olarak saptandı. 

Grup I, II, III, VI ve Grup V arasında vaj&nal ACTN4 düzeyler& arasında &stat&st&ksel olarak 

anlamlı fark olduğu tesp&t ed&ld& (p<0.001). Ayrıca Grup III &le Grup IV arasında vaj&nal ACTN4 

düzeyler& arasında da benzer şek&lde &stat&st&ksel olarak anlamlı farklılık saptandı (p=0.002). Bu 

çalışmada yüksek r&sk HPV t&p&nden ve/veya serv&kal s&toloj& sonucundan bağımsız olarak HSIL 

olgularında vaj&nal sıvıda ACTN4 sev&yeler&n&n anlamlı derecede yüksek olduğu &zlend&.  
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Sonuç olarak, HSIL hastalarında artmış vaj&nal ACTN4 düzeyler&n&n yüksek r&skl& 

gen&tal HPV enfeks&yonu olan kadınlarda HSIL tansında erken dönemde potans&yel role sah&p 

olduğu görülmüştür. HPV t&p non-16/-18 (+), ben&gn s&toloj&l& ve serv&kal b&yops& sonucu ben&gn 

veya düşük derecel& serv&kal d&splaz& (CIN I) olarak saptanan kadınlarda vaj&nal sıvıda görece 

artmış ACTN4 sev&yeler& pers&stan HPV t&p non-16/-18 enfeks&yonu &le &l&şk&l& olab&l&r. 

Anahtar Kel!meler: HPV İnfeks&yonu, Serv&kal D&splaz&, Serv&kal Kanser 

Bu çalışma madd& açıdan tarafımca desteklenm&şt&r. 
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1. INTRODUCTION and PURPOSE  

Cerv&cal dysplas&a and cerv&cal squamous cell cancer are commonly seen &n women &n 

the&r reproduct&ve ages. Human Pap&lloma V&rus (HPV) &nfect&on w&th the prevalence of 

approx&mately 10% &s known to be the most &mportant factor for develop&ng cerv&cal 

pre&nvas&ve d&sease and cerv&cal cancer when &t res&des &n female gen&tal tractus and results &n 

pers&stent HPV &nfect&on (pHPV) (1). The precursor les&ons of cerv&cal cancer are commonly 

known as cerv&cal dysplas&a and are grouped as cerv&cal &ntraep&thel&al neoplas&a CIN 1, II and 

III. CIN II and CIN III are h&gh-grade les&ons and &f not treated they results &n &nvas&ve cerv&cal 

cancer. 

Nowadays &t &s known that there are more than 200 subtypes of HPV, but 40 types have 

been shown to be related to gynecolog&c cancers. HPV-16 and -18, wh&ch are &n the h&gh-r&sk 

HPV group, are respons&ble for more than 90% of cerv&cal cancers seen worldw&de. HPV-31, -

33, -45, -52 and -58 are also cons&dered as h&gh-r&sk HPV (hr-HPV) type and they can be 

detected alone or as a member of co-&nfect&on &n women w&th cerv&cal precancerous and 

cancerous patholog&es (2, 3).  

HPV &nfect&ons are usually resolve spontaneously w&th&n a few months after v&ral 

&nfect&on. The rate of spontaneous regress&on w&th&n two-three years &n prev&ously &nfected 

people &s nearly 90% (4). But permanent and/or latent &nfect&on are respons&ble for cancer 

progress&on (5). Because of th&s knowledge evaluat&on of cerv&cal HPV pos&t&v&ty and cerv&cal 

cytolog&cal exam&nat&on wh&ch means cerv&cal co-test exam&nat&on &s the courner stone of 

cerv&cal cancer screen&ng algor&thyms wh&ch emphas&ze that cerv&cal cancer can be prevented 

v&a effect&ve nat&onal screen&ng programs &n women through early d&agnos&s and treatment of 

cerv&cal cancer precursors (6).  

Cerv&cal con&zat&on or LEEP electrosurg&cal exc&s&on techn&ques are used for d&agnos&s 

and treatment of cerv&cal precursor les&ons d&agnosed by colposcop&c evaluat&on and cerv&cal 

b&opsy &n pat&ents w&th abnormal co-test results. By th&s method transformat&on zone of cerv&x, 

wh&ch &s the most &mportant area of format&on of cerv&cal dysplas&a and/or cerv&cal cancer, can 

be exc&sed w&th &ts ded&fferent&ated t&ssue w&th changed &n structural prote&ns and the cell cycle 

propert&es due to altered gene express&on prof&le because of HPV pers&stence. However HPV 

re-&nfect&on or re-act&vat&on of latent HPV &nfect&on can lead to recurrent cerv&cal dysplas&a 

format&on w&th or w&thout format&on of cerv&cal cancer (7).  
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Therefore proper follow-up v&s&ts are also needed &n treated women. In add&t&on to 

nowadays screen&ng and d&agnost&c methods researches are st&ll work&ng on alternat&ve methods 

to lower the h&gh burden of HPV &nfect&ons. 

Alpha-act&n&n 4 (ACTN4) &s an act&n-b&nd&ng prote&n &n the spectr&n superfam&ly. It &s 

located &n the cytoplasm and commonly part&c&pates &n the cytoskeleton structure, cytok&nes&s 

and cell adhes&on funct&on. ACTN4 has a role &n the format&on of cellular protrus&ons, wh&ch 

results of cellular m&grat&on (8-10). For these reasons we hypos&zed that ACTN4 m&ght have a 

role &n cerv&cal dysplas&a progress&on &n hr-HPV &nfected women. The current study &s planned 

to f&nd any assoc&at&on between degree of cerv&cal dysplas&a and vag&nal flu&d ACTN4 levels 

w&th respect to d&fferent type of hr-HPV &nfect&on.
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2. LITERATURE REVIEW 

 2.1.  Structure Of Uterine Cervix 

2.1.1. Phys!olog!cal H!stology And Anatomy Of The Uter!ne Cerv!x 

The uter&ne cerv&x &s a cyl&ndr&cal structure located at the bottom of the uterus &n the 

pelv&c cav&ty, w&th an average length and d&ameter of 2-3 cm. It opens to the vag&na w&th the 

external or&f&ce and to the uter&ne cav&ty w&th the &nternal or&f&ce through endocerv&cal canal. 

Muller&an duct and urogen&tal s&nus are two d&fferent embryolog&cal structures wh&ch 

prov&de the format&on of gen&tal system &n women. The uterus, fallop&an tubes and the prox&mal 

th&rd of the vag&na develop from Muller&an system where as d&stal th&rd of vag&na develops from 

urogen&tal s&nüs (11). Dur&ng th&s development process the columnar ep&thel&um of the 

Muller&an system transforms &nto squamous ep&thel&um and forms the or&g&nal squamocolumnar 

junct&on (SCJ) &n female gen&tal tract. Transformat&on zone, &n wh&ch most of the cerv&cal 

dysplast&c changes occurs, &s def&ned as the reg&on between the or&g&nal-SCJ and the actual SCJ, 

wh&ch &s formd under stressful c&rcumstances due to altered vag&nal ac&d&ty and extrus&on of 

endocerv&cal glandular structure &n responce to hormonal alterat&ons (12). 

Adult cerv&cal t&ssue &s covered w&th two d&fferent ep&thel&al structures that are &n contact 

w&th each other at the squamocolumnar junct&on. Squamous ep&thel&um &s located ent&rely &n 

the ectocerv&x and &t has a mult&layered, non-kerat&n&zed flat and glycogen-conta&n&ng cells that 

results &n sta&n&ng w&th Lugol solut&on. H&stolog&cally ectocerv&x composes of basal, parabasal, 

m&ddle and superf&c&al layes w&thout glandular structures (12). 

Most of the cellular act&v&ty takes place w&th&n the basal layer and as newly formed 

ep&thel&um organ&se and matures &t reaches the superf&c&al layer from where after a wh&le &t 

detaches and sheds &n vag&nal flu&d. Due to th&s developmental process vag&nal cytolog&cal 

exam&nat&on can be performed to evaluate cellular dysmorpholog&cal changes secondary to 

HPV related changes v&a Pap-tests (13). Although endocerv&cal canal &s l&ned by a s&ngle layer 

of columnar ep&thel&um there are numerous endocerv&cal gland structure wh&ch secrete mucus 

that forms a layer that prevents pathogens from pass&ng &nto the uter&ne cav&ty.  

The h&stolog&cal and phys&cal propert&es of the uter&ne cerv&x may vary depend&ng on 

age, hormonal status and par&ty of women (14). The d&splacement of s&ngle layered columnar 
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ep&thel&um &nto strat&f&ed squamous ep&thel&um &s called squamous metaplas&a (SM). Th&s &s a 

normal d&fferent&at&onal process that occurs &n response to chron&c &rr&tat&on due to var&ous 

factors such as &nflammat&on or changes &n hormonal status due to cycl&c reproduct&ve 

phys&ology. SM &s &rrevers&ble and as &t occurs the border of the newly formed actual SCJ 

gradually sh&fts upward result&ng &n the occurence of a transformat&on zone (TZ) &n between 

them. H&gh m&tot&c act&v&ty and cellular turnover rates results &n &ncreased vulnerab&l&ty of th&s 

&mmature metaplast&c cells to tox&c or oncogen&c factors such as HPV &nfect&on. Uncontrolled 

cellular growth and prol&ferat&on of these HPV &nfected cells can result &n abnormal dysplast&c 

ep&thel&um wh&ch may lead to &nvas&ve cancer w&th &ts atyp&cal cells &n terms of nuclear 

abnormal&ty and chromosome content. 

The major&ty of cerv&cal dysplas&a and cancer format&on &s seen &n the transformat&on 

zone. TZ &s class&f&ed as theree types accord&ng to the v&s&b&l&ty of borders of the actual 

squamocolumnar junct&on. 

• Type I TZ: Ent&re borders of actual-SCJ can be v&sual&zed through the ectocerv&x. 

• Type 2 TZ: Borders of actual-SCJ &s part&ally v&s&ble from the ectocerv&x elong the 

endocerv&cal canal. 

• Type 3 TZ: Borders of actual-SCJ &s s&tuated deeply &n the cerv&cal canal and &t &s &nv&s&ble 

through the ectocerv&x (15).  

 2.2. Risk Factors Of Cervical Dysplasia And Cervical Cancer 

2.2.1 R!sk Factors Of Cerv!cal Carc!noma 

Cerv&cal cancer &s the most common type of gynecolog&c cancer &n younged aged 

women and &t &s also related w&th the huge amount of gynecolog&c &n or&g&n cancer related 

deahths &n women (16). Pre&nvas&ve les&ons and the&r carc&nogenes&s mechan&sms are well 

known &n nowadays pract&ce and women can be screened throughout worldw&de well des&gned 

el&m&nat&on programs to decrease d&sease burden. Therefore &t &s &mportant to screen women for 

preventable well def&ned r&sk factors to g&ve women opportun&ty for the appropr&ate precaut&ons 

and treatments cho&ces. 

Demonstrat&on of pers&stent-HPV (p-HPV) &nfect&on &s the most &mportant pred&ct&ve 

factor that &nd&cates the presence of h&gh probabl&ty of cerv&cal dysplas&a occurence due to the 

stud&es present&ng about 99.7% of cerv&cal cancers are l&nked to cerv&cal HPV pos&t&v&ty (17). 

Although there are d&fferent subtypes of cerv&cal cancer s&m&lar r&sk factors have been &dent&f&ed 

for squamous as well as cerv&cal adenocarc&noma and they can be l&sted as follows; presence of 
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gen&tal HPV &nfect&on, mult&par&ty, sexual &ntercourse &n the early reproduct&ve ages and h&story 

of mult&ple sex partners, c&garet consum&ng, h&story of past and/or recently d&agnosed sexually 

transm&tted d&sease, oral contracept&ve usage and &mmunosuppress&ve cond&t&ons such as HIV 

&nfect&on and/or h&story of organ transplantat&on (18).  

Condom usage dur&ng sexual &ntercourse can reduce but not neglect the r&sk of HPV 

contam&nat&on. It &s known that long-term usage of oral contracept&ve drugs can be related to 

&ncreased r&sk of cerv&cal cancer throug altered degree of cellular sussept&b&l&ty to HPV &nfect&on 

by altered subcellular metabol&sm. Furthermore hormonal changes through oral contracept&ves 

&ncreases the squamous metaplast&c changes &n the transformat&on zone wh&ch &s thought to be 

a cause of &ncreased vulnerab&l&ty to cerv&cal &nfect&on and progress&on of dysplas&a to cerv&cal 

carc&noma (19). 

 

2.2.2. Human Pap!lloma V!rus (HPV) Infect!on And Cerv!cal Carc!nogenes!s  

Pap&llomav&ruses; are small, nonenveloped, double-stranded deoxyr&bonucle&c ac&d 

(DNA) v&ruses &n the Pap&llomav&r&dae fam&ly. They have propenc&ty to &nvade squamous cells 

and &f permanent &nfect&on occurs they causes the format&on of prol&ferat&ve les&ons throughout 

the sk&n, oral cav&ty, throat, esophagus, nasopharynnx, uter&n cerv&x, vag&na, vulva and 

anogen&tal reg&on (20). 

Infect&ous process can be v&sual&sed as act&ve-trans&ent or latent-pers&stent types. 

Spontaneous regress&on &s the most commonly encountered s&tuat&on after HPV &nfect&on. 

Latent or pers&stent &nfect&on occurs &f spontaneous HPV regress&on dosen’t take place. 

React&vat&on of dormant HPV m&ght be presented w&th recurrent les&ons &n women w&th s&lent 

or latent HPV &nfect&on. However pers&stent &nfect&on &ncreases the l&kelyhood of dysplast&c 

changes wh&ch &f not treated for at least a decate leads to cancer format&on. Bes&des of th&s 

women can also be re-&nfected by another type of HPV secondary to new onset sexual partner 

(7, 21). 

HPV have un&que and complex molecular structures desp&te the&r small s&ze. HPV have 

spec&al&zed DNA structure that &ncludes espec&ally three d&fferent funct&onal reg&ons: early 

reg&on abreveted as E, late reg&on abreveted as L and long control reg&on abreveted as LCR. 

HPV starts to prol&ferate &n act&vely prol&ferat&ng cells when &t enters &nto the cell structure and 

transcr&pt&on of early and late reg&onal genes take place for v&rus part&cles l&ve c&rkle to 

accompl&sh. E and L reg&ons code for early and late structural prote&ns that have role &n v&ral 

l&fe cycle. HPV genom also had a capab&l&ty to &nsert &tself &nto the human DNA &f host 

&mmun&ty cannot prov&de enough res&stence to abondate cellular HPV &nfect&on. Espec&ally 
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latent or pers&stent HPV &nfect&on pred&spose to &ncreased &nteract&on t&me between host DNA 

and HPV DNA structures. E6 and E7 prote&ns are v&ral transcr&pt&onal oncoprote&ns that can be 

synthes&zed abundantly when HPV genom &ncorporates &n to the host DNA and translat&onal 

products of these genes lead to fragmentat&on and suppress&on of cellular ret&noblastoma (Rb) 

and p53 tumor suppressor prote&ns. E6 prote&n &nh&b&ts cellular p53 and E7 prote&n &nh&b&ts 

cellular Rb prote&nal funct&ons wh&ch lead to force carc&nogenes&s processes (20). 

  HPV only &nfects humans. More than 200 types of HPV have been &solated. Some HPV 

types are accepted as carc&nogen&c by the Internat&onal Agency for Research on Cancer (IARC) 

because they have found to be related w&th &ncreased cancer rates &n women. Accord&ng to 

carc&nogenet&c r&sk factors HPV types can be class&f&ed as h&gh, med&um and low r&sk groups. 

HPV type-16, -18, -31, -33, -45, -52, -58, -35, -56, -59, -51, -39, -68, -73, -82 are known to be 

major carc&nogen&c types whereas type-26, -53 and -66 has med&um r&sks and type-6, -11, -40, 

-42, -43, -44, -54, -61, -70, -72 and -81 are charecter&zed as low r&sk group. Low r&sk HPV types 

rarely cause mal&gnancy and they are usually related w&th pap&llary les&ons called as condyloma. 

On the contrary h&gh r&sk HPV types are assoc&ated w&th ep&thel&al cancers mostly gynecolog&c 

&n or&g&n as cerv&cal squamous cell carc&noma &n women (22). 

Approx&mately more than 70% of women w&th co&tal act&v&ty are known to be &nfected 

by HPV throughout the&r l&ves (23). Infect&on &s usually not permanent and resolve 

spontaneously w&th&n a few months after v&ral &nfect&on. The rate of spontaneous regress&on 

w&th&n two years &s around 90% (4, 5). If hr-HPV pers&sts for longer than two year the l&kel&hood 

of spontaneous clearence decreases and the l&kel&hood of occurence of precancerous les&ons 

&ncreases (6). 

The most frequently d&agnosed hr-HPV &nfect&ons are HPV type-16 and HPV type-18. 

Furthermore they are related w&th &ncreased probab&l&ty of presence of precancerous les&ons 

and/or advanced stages cerv&cal carc&noma &n women when they are detected. HPV type-18 &s 

much more related w&th cerv&cal adenocarc&noma than type-16. On the contrary HPV type-16 

&s commonly related w&th squamous cell patholog&es. All of the ment&oned dysplast&c changes 

and carc&nogenet&c processes occurs &n the presence of chron&c, latent or pers&stent HPV 

&nfect&on (6). 

2.3. Cervical Cancer Screening Strategies  

 Cerv&cal cancer rates and cancer related mortal&ty rat&os can be reduced by effect&ve 

wordw&de accepted nat&onal based cerv&cal cancer screen&ng protocols. S&nce the &ntroduct&on 

of effect&ve strateg&es numbers of newly d&agnosed cerv&cal carc&noma pat&ents and cerv&cal 
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carc&noma mortal&ty have s&gn&f&cantly reduced &n developed countr&es. Nowadays early 

detect&on of gen&tal HPV &nfect&on w&th PCR tecnology, documentat&on of abnormal cytology, 

appropr&ate cerv&cal v&sual&sat&on through colposcopy and treat&ng pre&nvas&ve cerv&cal 

dysplast&c les&ons are &mportant measural factors &n nat&onal screen&ng and management 

programs to prevent cerv&cal cancer. The Amer&can Soc&ety of Colposcopy and Cerv&cal 

Pathology (ASCCP) recommends cerv&cal screen&ng &n women over age 21 (6). 

 

2.3.1. Pap Smear Tests And Bethesda Class!f!cat!on Of Cerv!cal Cytology 

 Pap smear test &s the method of cytolog&cal evaluat&on of the shed cerv&cal cells to 

d&agnose any patholog&cal alterat&ons. Ectocerv&cal surface ep&thel&um around the 

squamocolumnar junct&on and transformat&on zone can be sampled w&th the help of a brush. 

Although &t has a low sens&t&v&ty around 60% &n detect&ng h&gh-grade cerv&cal les&ons, effect&ve 

cytolog&cal screen&ng algor&thyms are known to &ncrease detect&on of cerv&cal dysplas&a (24). 

The false negat&v&ty rate of Pap Test depends on many factors from false sampl&ng methods to 

false negat&ve &nterpretat&on. Cellular evaluat&on &s performed accord&ng to Bethesda 

Classification system. 

Transformat&on zone &s area of &nterest when perform&ng the Pap Smear test to &ncrease 

the rel&ab&l&ty of patholog&c evaluat&on and obta&n accurate results. It &s des&red that women 

should’nt have &ntravag&nal med&cat&on or tampons or have sexual &ntercourse recently. If there 

&s a vag&nal &nfect&on, test&ng should be postponed after effect&ve vag&nal treatment. 

Convent&onal smear&ng &deally should g&ve opportun&ty see transformat&onal zone components 

w&th appropr&ate amount of endocerv&cal cells &n each sl&des to make assuarence evaluat&on. 

In recent years l&qu&d-based cytology methods known as sure-path or th&n-prep have 

been preferred &nstead of convent&onal smear&ng of cerv&cal smear samples. In l&qu&d-based 

methods, cerv&cal ep&thel&al cells separated from blood, mucus and secret&ons &n the laboratory 

env&ronment. Cells are than brought together &n a spec&al f&lter and appl&ed to the sl&de &n a th&n 

layer. Many stud&es have shown a decrease &n &nadequate smear results whereas document&ng 

s&m&lar sens&t&v&ty w&th convent&onal method &n the d&agnos&s of patholog&c les&ons (25). 

Nowadays Pap test &s used w&th a comb&nat&on w&th cerv&cal HPV PCR tests. Accord&ng 

to worldw&de accepted general screen&ng algor&thym of ASCCP presence of HPV &nfect&on 

&nfluences the management of screen&ng results and screen&ng &ntervals of surg&cally managed 

women based on the probab&l&ty of hav&ng CIN+3 les&on. It &s generally accepted that Pap Test 

&s not sens&t&ve enough to make reassurent comments and &t &s not accepted as a s&ngle screen&ng 

method &n women (6, 26). 
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 Accord&ng to Bethesda Class&f&cat&on System abnormal cellular categor&sat&ons are 

reported as atypical squamous cells of undetermined significance (ASC-US); atypical 

squamous cells high-grade lesion cannot be excluded (ASC-H); low-grade squamous 

intraepithelial lesion (LSIL) indicating HPV infection or mild dysplasia (CIN 1); high-grade 

squamous intraepithelial lesion (HSIL) indicating moderate (CIN 2) and severe dysplasia (CIN 

3/CIS); features suggesting invasion, squamous cell carcinoma; atypical endocervical, 

endometrial or glandular cells; atypical endocervical or glandular cells not otherwise specified 

(NOS); adenocarcinoma in situ; endocervical adenocarcinoma; atypic glandular cells favor 

neoplasia, respectively (27, 28). 

 

2.3.2. HPV PCR Tests 

Genital HPV is common in women and due to its transient nature screening programs 

target the women under risk of permanent HPV infection. Primary HPV based secreening test 

is adviced for women over 25 years old age (29, 30). On the contrary screening with 

simultaneous cervical cytology and HPV tests which is known to be called as co-test is 

suggested to women elder than 30 years. Age cuttoffs are determined to risk of HPV persistence. 

ASCCP recommends The FDA-approved tests for primary HPV screening (6). Qualified HPV 

screening tests use cervical sampling material for isolisation of HPV DNA and/or its protein 

metabolites. It is important to choose assays with reliable diagnostic success. The sensitivity 

and specificity rates for the HR-HPV tests as a primary screening test are reported to be 98.66% 

and 87.15% (31). 

There are specified FDA approved assays for HPV based secreening. Roche Cobas, 

Onclarity, Digene Hybrid Capture 2, Cervista, Cobas 4800 and Aptima HPV assays are in 

practical use worldwide (29). HPV DNA tests are usually performed 1, 3 and 5 yearly as a 

component of co-test for the screening or management purposes. More frequent HPV controls 

as a repead tests are not effective to conduct alternative therapies.  

 

2.3.3. H!stology Of Cerv!cal Intraep!thel!al Neoplas!a 

  The demonstrat&on of the occurence of &nvas&ve cerv&cal carc&noma secondary to 

cerv&cal precancerous les&ons that d&agnosed due to cerv&cal screen&ng programs has led to the 

awarenes of cerv&cal carc&nogenes&s. The currently used cytopatholog&c evaluat&on system of 

Bethesda Class&f&cat&on &s rev&sed &n 2014 &n the l&ght of the current stud&es. Wh&le squamous 

&ntraep&thel&al les&on (SIL) &s used &n the term&nology of cytolog&cal evaluat&ons, cerv&cal 
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&ntraep&thel&al neoplas&a (CIN) &s used &n the term&nology of h&stolog&cal alterat&ons w&th&n 

cerv&cal ep&thel&al t&ssue. 

 H&stolog&cally ectocerv&cal ep&tel&um cons&sts of strat&f&ed mult&layered squamous 

ep&thel&m. M&tot&cally act&ve cells rec&des &n the basal&s layer of ep&thel&um and cellular 

d&fferent&at&on and maturat&on leads to upward movement of newly formed cells towards 

superf&c&al ep&thel&al layer. Dur&ng th&s process cellular morphology changes cells become 

larger, f&lls w&th abundant glycogen and cell nucleus decrease &n s&ze.  

HPV &noculat&on occurs through the destructed cellular bar&er secondary to m&cro 

trauma and basal&s cellular layer becomes &nvaded. HPV &nfect&on of m&tot&cally act&ve cells &n 

basal layer st&mulates cellular prol&ferat&on as prev&ously descr&bed and &nfected cells move 

upwards (20). Increased nuclear act&v&ty and v&ral part&cles forms a per&nuclear halo (co&locyt&c 

alterat&ons) &n v&rus &nfected cells and these alterat&ons can be detected v&a cytolog&cal 

evaluat&on and reported as low grade squamous &ntraep&thel&al les&on. Therefore dysplas&a &s 

atyp&cal non-&nvas&ve ep&thel&al prol&ferat&on and d&fferent&at&on that affect the layers of the 

cerv&cal ep&thel&um. M&ld dysplas&a (cerv&cal &ntraep&thel&al neoplas&a I, CINI) has been def&ned 

as the presence of nuclear atyp&a, &ncreased m&tos&s and cellular &rregular&t&es &n the lower 1/3 

of the squamous ep&thel&um. Moderate dysplas&a (CIN2) &s charecter&zed by the &nvolvement of 

d&stal 2/3 of ep&thel&al layer. Severe dysplas&a (CIN3) has &nvolvement more than d&stal 2/3 of 

ep&thel&al layer and when the full th&ckness ep&thel&al layer efected w&th abnormal cells &t &s 

def&ned as carc&noma &n s&tu (CIS) (32).  

Even though &t seems easy there are &ntra- and &nterobservat&onal d&agnost&c d&ff&cult&es-

espec&ally w&th moderate dysplas&a-w&th the h&stolog&c CIN term&nology. Accord&ng to these 

d&ff&cult&es class&f&cat&on of HPV &nfect&on related anogen&tal squamous cell les&ons &s changed 

by LAST (Lower Anogen&tal Squamous Term&nology) cr&ter&a &n 2012 (32, 33). In the l&ght of 

these changes two t&er class&f&cat&on system LSIL (low grade squamous &ntraep&thel&al les&on) 

and HSIL (h&gh grade squamous &ntraep&thel&al les&on) &s accepted &nstead of three t&er 

class&f&cat&on system as CIN1, CIN2 and CIN3. In the l&ght of these alterat&ons CIN1 les&ons 

and co&locyt&c alterat&ons are class&f&ed as LSIL, CIN II les&ons &nterpretat&on needs spec&al 

conc&derat&ons espec&ally w&th p16 &mmunohystochem&cal sta&n&ng because dense express&on 

&nd&cates more severe d&sease such as HSIL whereas low p16 &mmunhystochem&cal sta&n&ng 

g&ves reassur&ng results wh&ch means LSIL. CIN III les&ons are class&f&ed as HSIL (32).  

 Most of the CIN1 les&ons (%60) spontaneously regress w&th&n two years of d&agnos&s. 

Whereas 1% of CIN1 les&ons progress to &nvas&ve cancer on the contrary 5% of CIN2 les&ons 

and 12% of CIN3 les&ons progress to &nvas&ve cancer (34). 
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2.3.4. Worlw!de Accepted ASCCP Gu!del!ne For Cerv!cal Cancer Screen!ng And 

Management Of Abnormal Results  

Immed&ate CIN 3+ r&sk of women based on current HPV DNA test&ng and cerv&cal 

cytology result &s &mportant when deal&ng w&th efferct&ve screen&ng. Based on test results we 

can create there d&fferent pat&ent groups w&th d&fferent cancer r&sk. H&gh r&sk test are def&ned as 

cytolog&cal &nterpretat&ons such as ASC-H, AGC, HSIL, alterat&ons favor &nvas&ve carc&noma. 

These women have >25% r&sk of cerv&x cancer at the t&me of d&agnos&s. Low r&sk tests &ncludes 

hr-HPV-pos&t&ve ASC-US or hr-HPV-pos&t&ve LSIL cytology w&th unknown prev&ous screen&ng 

h&story and HPV-pos&t&ve NILM cytology (negat&ve for &ntraep&thel&al les&on or mal&gnancy) 

occurr&ng at 2 consecut&ve annual v&s&ts. These women have 4.0% r&sk of cerv&cal cancer at the 

t&me of d&agnos&s.  Th&rd group cons&sts of women w&th test results hav&ng r&sks below 4%. 

These women generally have hr-HPV-pos&t&ve NILM cytology, hr-HPV-negat&ve LSIL 

cytology and hr-HPV negat&ve ASC-US cytology w&th unknown prev&ous screen&ng. The 

Cl&n&cal Act&on Threshold theory supports to evaluate women w&th colposcopy &f 4% 

&mmed&ate-CIN 3+ r&sk &s cons&dered (6). 

ASCCP recommends rout&ne screen&ng at 5-year &ntervals us&ng HPV based test&ng 

when women have an est&mated 5-year CIN 3+ r&sk of less than 0.15% based on past h&story 

and current test results. Repeat test&ng &n 3 years &s recommended &f women have an est&mated 

5-year CIN 3+ r&sk of 0.15% or greater but less than 0.55%. Repeat test&ng &n 1 year &s 

recommended &f women have 5-year CIN 3+ r&sk of 0.55% or greater but less than the threshold 

for &mmed&ate colposcopy (4.0%). When women have an est&mated &mmed&ate r&sk of d&agnos&s 

of CIN 3+ of 4.0% or greater referral to colposcopy &s h&ghly recommended (6, 26). 

 

 2.4. Management Of Abnormal Screening Results 

2.4.1 Colposcopy 

Colposcope &s a h&ghly developed opt&cal &nstrument that allows magn&f&cat&on about 2-

40 t&mes of area under evaluated and perm&ts deta&led exam&nat&on of the cerv&cal surface. It 

can be appl&ed &n the outpat&ent cl&n&c to evaluate abnormal cerv&cal cytology and/or HPV test 

results and ensures target d&rected b&opsy under naked eye &nvest&gat&on (35). 

Adm&n&strat&on of 3-5% acet&c ac&d solut&on to cerv&cal surface fac&l&tates to d&agnose 

any abnormal f&nd&ngs dur&ng exam&nat&on. Green l&ght f&lter can also demonstrate abnormal 

vascular&ty of cerv&cal les&ons. Squamous cells of the ectocerv&x normally seen as smooth p&nk 
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because of underl&n&ng well vascular&zed t&ssue and abcense of cell tuffl&ng secondary to 

patholog&c prol&ferat&on. Endocerv&cal glandular cells are seen as t&ny p&nk-red ves&cular 

structure w&th outs&te smooth demarcat&on l&ne of squamocolumnar junct&on.  

 

2.4.2. Colposcopy Ind!cat!ons 

The Amer&can Soc&ety of Colposcopy and Cerv&cal Pathology (ASCCP) recommends 

colposcop&c exam&nat&on &n women w&th a probable &mmed&ate r&sk of d&agnos&s of CIN 3+ of 

4.0% or greater based on h&story and current results (6, 26). 

H&gh r&sk pat&ents generally have cytolog&c report of h&gh-grade squamous 

&ntraep&thel&al les&on (HSIL), low-grade squamous &ntraep&thel&al les&on (LSIL) w&th HPV 

pos&t&v&ty, atyp&c squamous cell-h&gh grade les&on cannot be excluded (ASC-H), atyp&c 

squamous cell of undeterm&ned s&gn&f&cance (ASCUS) cytology w&th concom&nant any 

pos&t&v&ty of h&gh r&sk HPV &nfect&on, atyp&c glandular cell (AGC), adenocarc&noma &ns&tu (AIS) 

and atyp&c glandular cell favors neoplas&a, HPV 16 or 18 pos&t&v&ty. Also colposcopy &s 

recommended to women w&th two year pers&stence of HPV non 16-18 h&gh r&sk v&ral &nfect&on 

&n the presence of normal cytology. Furthermore &n nonpregnant women w&th all categor&es of 

AGC and AIS endometr&al b&opsy &s also recommended w&th endocerv&cal sampl&ng dur&ng 

colposcopy. Endometr&al b&opsy &s also recommended for nonpregnant women younger than 35 

years age at &ncreased r&sk of endometr&al neoplas&a accord&ng to concom&nant cl&n&cal d&sease 

such as presence of abnormal uter&ne bleed&ng, chron&c anovulat&on and obes&ty (6, 26).  

Insuff&c&ent repeat cytology w&th h&gh r&sk HPV pos&t&v&ty, susp&c&on of &nvas&ve d&sease 

as a result of post co&tal bleed&ng, vulvar &tch&ng or long stand&ng abnormal vag&nal d&scharge 

are other &nd&cat&ons for colposcop&c evaluat&on. 

 

2.4.3. Colposcop!c F!nd!ngs 

Dysplast&c ep&thel&um conta&ns mult&ple prol&ferated cell clusters wh&ch have dense 

nuclear act&v&ty and becomes v&s&ble secondary to acet&c ac&d &nduced prote&n damage and they 

are seen as wh&te colored les&ons. T&me from appl&cat&on of acet&c ac&d to the appearence of 

cerv&cal les&ons, degree of opac&f&c&ty, propert&es of demarcat&on l&nes around les&ons and 

vascular changes take attent&on to not to m&ss underl&n&ng early &nvas&ve d&sease. Lugol's 

solut&on (sch&ller test) prov&des dark sta&n&ng of glycogen-r&ch cerv&cal squamous ep&thel&um 

when appl&ed to normal cerv&x. L&ght-colored areas secondary to appl&cat&on of Lugol solut&on 

occurs due to low glycogen content of mal&gn-premal&gn ep&thel&al cells and &t prov&des the 
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opportun&ty to see d&seased areas dur&ng exam&nat&on.  

Internat&onal Federat&on of Cerv&cal Pathology and Colposcopy (IFCPC) 2011 gu&del&ne 

summar&zes the m&nor and major colposcop&c changes pred&ct&ng h&gh-grade cerv&cal 

les&on/carc&noma (36). Accord&ng to colposcop&c f&nd&ngs m&nor colposcop&c changes are 

known to be th&n acetowh&ten&ng, f&ne mosa&s&sm, f&ne punctat&on. On the contrary major 

colposcop&c changes are l&sted as dense acetowh&ten&ng, coarse mosa&s&sm, coarse punctat&on, 

sharp border, &nner border s&gn, r&dge s&gn, rag s&gn, cuffed crypt open&ngs. Atyp&cal vessels, 

frag&le vessels, exophyt&c les&on, ulcerat&on and necrot&c les&ons are susp&c&ous for &nvas&on. 

Where as leukoplak&a &s a non-spec&f&c s&gn &t has &ntrens&c mal&gn&ty potent&al between 2-5%. 

Condyloma, cerv&cal eros&on and cerv&cal polyp are m&scellaneous f&nd&ng dur&ng colposcopy. 

In add&t&on to cerv&cal b&opsy of susp&s&ous cerv&cal les&ons endocerv&cal curretage &s 

recommended &n pat&ents w&th type 2 or 3 transformat&on zone, HPV 18 pos&t&v&ty, AGC, AIS 

or atyp&c glandular cells of undeterm&ned s&gn&f&cance favors neoplas&a cytology. Random 

b&ops&es are not rout&nly recommended and women w&th a normal colposcop&c f&nd&ngs can be 

observed w&thout b&opsy (36). 

 

2.5. Management Of Histological Abnormalities 

2.5.1. Loop Electrosurg!cal Exc!s!on Procedure (LEEP) 

Con&sat&on of cerv&x v&a surg&cal blade &s known to be frequently performed cerv&cal 

exc&s&onal procedure. However &t has the r&sk of h&gh blood loss, cerv&cal stenos&s and cerv&cal 

&nsuff&c&ency. For these reasons the LEEP procedure &s the most commonly used surg&cal 

procedure for the treatment of cerv&cal dysplas&a nowadays. LEEP prov&des exc&s&on of the 

h&stolog&cally abnormal cerv&cal t&ssue along w&th the transformat&on zone v&a electr&cal current 

and effect&ve &n erad&cat&ng CIN 2-3 les&ons. Some spec&al&zed loop shaped w&res are used for 

exc&s&on of cerv&x.  

The he&ght of the exc&sed mater&al and the d&ameter of the bottom c&rcle affects the s&ze 

of the exc&sed mater&al and funct&on of rema&n&ng cerv&x for the reproduct&ve funct&ons. 

Generally he&ght of less than 1.5 cm causes no &ncreased r&sks on future pregnanc&es. On the 

contrary &ncrease of he&ght of exc&sed t&ssue can result &n cerv&cal &ncompetence &f more 

endocerv&cal canal &s removed (37).   

The most &mportant factor related w&th dysplas&a recurrence after the f&rst treatment 

attempt of dysplas&a &s the surg&cal marg&n pos&t&v&ty dur&ng LEEP procedure. At least 2 mm 

marg&n negat&v&ty &s des&red to prevent early d&sease recurrence. Transformat&on zone &s known 
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to be &nvolved by dysplas&t&c les&ons wh&ch can be mult&centr&c and mult&focal. For these reasons 

complet exc&s&on of cerv&x w&th one patholog&c spec&emen &s adv&ced. Sutur&ng of a known part 

of cerv&x serves exact local&sat&on of cerv&cal les&ons. ECC dur&ng LEEP procedure &s performed 

&n the presence of have type 2 or type 3 TZ and HPV 18 pos&t&v&ty to ensure the negat&v&ty of 

the endocerv&cal surg&cal marg&n (38, 39). 

ASCCP recommends &mmead&ate exc&s&onal procedure for nonpregnant pat&ents, 25 

years or older w&th a potent&al r&sk of CIN 3+ of 60% or greater based on h&story and current 

evaluat&on results. In the presence of confounder factors colposcop&c b&opsy &s also acceptable. 

S&m&larly exc&s&onal procedure w&thout prev&ous b&opsy conf&rmat&on or h&stolog&c evaluat&on 

w&th colposcopy and b&opsy are both acceptable for nonpregnant women, 25 years or older w&th 

a potent&al r&sk of CIN 3+ 25% or greater and less than 60% (6, 26). 

 

2.5.2. CIN1 (LSIL) Management 

Pat&ents who underwent colposcop&c b&opsy due to cytolog&cal ASCUS or LSIL report 

and whose b&opsy result are hystolog&cally reported to be LSIL should be adv&ced to performe 

co-test at the f&rst year v&s&t. If cotest results &nd&cates cellular abnormal&ty or HPV pos&t&v&ty 

repeat colposcopy should be performed. Pat&ents whose co-test result &s negat&ve on two 

occas&on should be converted to rout&ne screen&ng at f&fth year (6, 26). 

Pat&ents who underwent b&opsy due to ASC-H or HSIL w&th b&opsy result of LSIL, &t &s 

necessary to reanalyze the h&stolog&cal, cytolog&cal and colposcopy evaluat&ons. Further 

d&agnost&c measures can be adv&ced &f susp&c&on of mal&gnancy occurs.  Women w&th a h&story 

of HSIL but b&opsy show&ng LSIL, e&ther an eargent d&agnost&c exc&s&onal procedure or 

observat&on w&th HPV based test&ng and colposcopy at 1 year &s acceptable. Pat&ents w&th ASC-

H cytology but LSIL h&stology on b&opsy can be evaluated at 1 year w&th HPV based co-test&ng 

&f they have type 1 transformat&on zone, adequate colposcop&c v&sual&sat&on of ectocerv&x w&th 

absence of endocerv&cal glandular &nvıolvement. Follow-up w&th co-test after 12 and 24 months 

are also be offered and pat&ents w&th negat&ve results called to have return v&s&t at 3 years and 

then proceed w&th long-term surve&llance. If any test &s abnormal dur&ng the observat&on per&od 

repeat colposcopy &s recommended &n the presence of perc&stance HSIL cytology e&ther at the 

f&rst or second-year v&s&t, or ASC-H cytology pers&st at the second-year v&s&t (6, 26). 

S&tuat&on of at least two years perc&stance of h&stolog&c LSIL can be managed w&th 

further observat&on but treatment &s also acceptable accord&ng to ASCCP (6, 26). 
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2.5.3. CIN2, CIN3 Dysplas!a (HSIL) 

Treatment &s recommended for all pat&ents w&th a h&stopatholog&cal d&agnos&s of HSIL. 

Exc&s&onal procedure &s preferred &n pat&ents w&th HSIL and ablat&on &s not attract&ve. 

Hysterectomy should not be preferred solely because of the concom&nant r&sk of cerv&cal 

mal&gnancy and potent&al to do &ncomplete surgery due to less rad&cal surg&cal attempt due to 

prefered s&mple hysterectomy (6, 26). 

 

 2.6. Follow Up Strategıes In Women With Treated Cervical Dysplasia 

Long term follow-up after low grade cytology results such as HPV pos&t&ve NILM 

cytology, ASC-US, or LSIL w&th b&opsy results of h&stolog&c LSIL &s performed by co-test&ng 

at f&rst and second year and &f results are negat&ve on two occas&on pat&ents should be conducted 

to rout&ne screen&ng at f&fth year (6, 26). 

Close follow-up after treatment of hystolog&c HSIL &s needed to prevent the 

development of recurrent dysplas&a and cerv&cal &nvas&ve cancer by early d&agnos&s of cellular 

alterar&ons. Current knowledge &nd&cates that posttreatment HPV based test&ng &s more sens&t&ve 

than cytology alone after LEEP surgery. Accord&ng to accompany&ng cellular alterat&ons and 

h&gh r&sk HPV pos&t&v&ty colposcop&c exam&nat&on can be performed throughout follow-up (6, 

26). R&sk of res&dual and recurrent d&sease after LEEP &s known to vary between 5% and 30% 

&n the l&terature. Surg&cal marg&n pos&t&v&ty, presence of dysplast&c endocerv&cal cytology, 

pers&stence of h&gh r&sk HPV &nfect&on, endocerv&cal glandular &nvolvement, c&garett smok&ng 

and menopausal state are well def&ned factors assoc&ated w&th recurrent cerv&cal dysplas&a. HPV 

based co-test&ng at 6 months &s preferred. If any tests are pos&t&ve, colposcopy and targeted 

b&ops&es should be performed. ECC &s also recommended. If surg&cal marg&ns are pos&t&ve for 

CIN 2+ or ECC &nvoles CIN 2+ repeat exc&s&on should be suggested but close observat&on can 

also be acceptable &f fert&l&ty &s a spec&al concern. ASCCP recommends annual HPV or cotest&ng 

unt&l 3 consecut&ve negat&ve tests have been obta&ned after the negat&ve &n&t&al HPV based co-

test&ng at 6 months &n pat&ents treated for h&stolog&c or cytolog&c HSIL. After the &n&t&al &ntens&ve 

surve&llance per&od, cont&nued surve&llance at 3-year &ntervals &s recommended for at least 25 

years after treatment of HSIL. L&terature data supports to adv&ce HPV vacc&ne to women w&th 

the h&story of cerv&cal dysplas&a treatment accord&ng to knowledge of decreased rate of 

pers&stant HPV &nfect&on after vacc&ne adm&n&strat&on (6, 26, 40). 
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2.7. Human Alpha Actinin-4 (ACTN4) And Its Potential Role In The Cervical 
Carcinogenesıs 

ACTN &s an act&n-cross l&nk&ng prote&n from the spectr&n superfam&ly. It part&c&pates &n 

the structure of cytoskeleton and has a role &n cellular shape adaptat&on such as cytok&nes&s, 

adhes&on, protrus&on format&on and cell m&grat&on (9). 

ACTN has four &soforms and rec&des &n the cytoplasm and area of focal adhes&on 

contacts. Alpha-act&n&n &soforms can be grouped as muscle type (ACTN2 and ACTN3) and non-

muscle type &soforms (ACTN1 and ACTN4). Muscle-type &soforms are expressed &n both 

skeletal and smooth muscle t&ssue and med&ate &nteract&ons w&th the Z-d&sk. On the contrary 

non-muscle type &soforms are expressed &n non-muscle cells and med&ate &nteract&ons w&th cell 

membranes for adhes&on and cell m&grat&on processes (8, 9). 

Nuclear local&sat&on of ACTN4 and &ts &nteract&on w&th nuclear prote&ns has been 

reported &n the l&terature wh&ch may &nd&cate &ts funct&on &n regulat&on of transcr&pt&on. There 

are numerous stud&es evaluat&ng the mechan&sms and potent&al role of ACTN4 &n cancerous cell 

&nvas&on and metastas&s (8). 

Recently &t was &nd&cated that ACTN4 could promote ep&thel&al-to-mesenchymal 

trans&t&on (EMT) and cerc&nogenes&s v&a regulat&ng Sna&l express&on, wh&ch &s known to be 

dependent on the Akt s&gnal&ng pathway &n cerv&cal cancer (10). ACTN4 effects on cellular 

&nvas&on &s presented to occure through Sna&l-med&ated matr&x metalloprote&nase-9 (MMP-9) 

express&on at the t&ssue level. Furthermore ACTN4 express&on levels correlate w&th stab&l&zat&on 

of β-caten&n, wh&ch &n turn propose that accumulat&o&n of β-caten&n secondary to ACTN4 

&nduced tumor&genes&s due to upregulat&on of genes &nvolved &n cellular prol&ferat&on such as 

cycl&n D1 and c-myc. L&terature data suggests that express&on level of ACTN4 &s elevated &n 

human cerv&cal cancer t&ssue compared to normal cerv&cal t&ssues. Ow&ng to the fact that 

ACTN4 have un&que role &n the potent&al regulat&on of cerv&cal carc&nogenes&s &t can be 

acceptably hypothes&zed that pers&stent cerv&cal HPV &nfect&on and dysplas&a format&on may be 

related to alterat&on of cerv&cal ACTN4 express&on levels (10). 

For th&s purpose a well conducted study was developed s&mply to evaluate vag&nal flu&d 

ACTN4 levels by ELISA &n women w&th p-HPV &nfect&on and cerv&cal cytolog&cal abnormal&ty 

as well as &n pat&ents w&th cerv&cal dysplas&a.
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3. MATERIALS & METHODS 

3.1. Etichal Approval  

The current prospect&ve-controlled observat&onal study was carr&ed out w&th the dec&s&on 

of Basakseh&r Cam and Sakura C&ty Hosp&tal Eth&cs Comm&ttee w&th the dec&s&on ID 

KAEK/2022.02.52. 

3.2. Patient Selection And Formation Of Study Groups 

Sample requ&red for the study and power analys&s was calculated by us&ng G*Power 3.1 

software. Cons&der&ng the effect s&ze (f) 0.4, alpha error probab&l&ty 0.05, power 0.8 and the 

number of groups as 6, the m&n&mum sample s&ze of the study was calculated to be composed 

of a total of 90 cases, 15 cases per group, respect&vely. However &t was dec&ded to conduct the 

study w&th 20 pat&ents per group, for a total of 120 cases cons&der&ng poss&ble data loss. 

Pat&ents who were adm&tted to our Gynecolog&c Oncology outpat&ent cl&n&c &n the 

Basakseh&r Cam and Sakura C&ty Hosp&tal were asked whether or not they wanted to part&c&pate 

&n the study. Pat&ents whose vag&nal cytolog&cal reports were pos&t&ve for h&gh r&sk HPV 

&nfect&on w&th or w&thout concom&nant cerv&cal cytolog&cal abnormal&ty and who agreed to 

part&c&pate &n the research were &ncluded &n the study.  

It &s planned to form s&x study groups accord&ng to degree of SIL (LSIL or HSIL) w&th hr-

HPV type-16-18 or hr-HPV non-16-18 pos&t&v&ty and w&th or w&thout abnormal cerv&cal 

cytology, presence of cerv&cal squamous cell carc&noma regardless of h&gh r&sk HPV type or 

cerv&cal cytology report and as a control group &t was dec&ded to &nclude pat&ents w&th ben&gn 

cerv&cal cytology reports and negat&ve vag&nal h&gh r&sk HPV PCR test. For these reasons 

&nclus&on and exclus&on cr&ter&as were dec&ded to be as follows: 

Inclus8on cr8ter8a were def8ned as; 

o Pat&ents w&th hr-HPV type -16 and/or -18 (+) and cerc&val cytology report ≥ ASCUS  

o Pat&ents w&th hr-HPV type -16 and/or -18 (+) and ben&gn cerc&val cytology report 

o Pat&ents w&th hr-HPV type non-16/18 (+) and cerc&val cytology report ≥ ASCUS 

o Pat&ents w&th two years of pers&stent hr-HPV type non-16/18 (+) and ben&gn cerc&val 

cytology report  
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o Pat&ents w&th h&stolog&cally d&agnosed cerv&cal squamous cell cancer regardless of 

HPV type and cytology report. 

o Asymptomat&c pat&ents w&th negat&ve HPV test and ben&gn cerv&cal cytology report 

     Exclus8on cr8ter8a were def8ned as; 

o Pat&ents that do not want to part&c&pate &n the study  

o Pat&ents who have m&ss&ng data related w&th h&gh r&sk HPV type, cerv&cal cytology 

or cerv&cal b&opsy result  

o Lack su&table pathology mater&al for the adequate d&agnos&s of cerv&cal dysplas&a  

Colposcop&c exam&nat&on was performed to all pat&ents part&c&pated &n the study as an 

&nd&cat&on accord&ng to ASCCP Gu&del&nes. Cerv&cal b&opsy and endocerv&cal curretage were 

performed &f &nd&cated. 5 ml serum phys&olog&c flu&d was adm&n&stered after speculum 

appl&cat&on through vag&na to perform vag&nal lavage asp&rat&on for the evaluat&on of vag&nal 

ACTN4 levels. Samples were centr&fuged at 3000 rpm for 10 m&nutes and than coded 

supernatants were stored &n b&ochem&sty laboratory at -80 degrees for the evaluat&on after the 

study complet&on. Pat&ents &n each study groups were dec&ded to be selected accord&ng to 

colposcop&c b&opsy and ECC pathology results. After the study complet&on samples were 

planned to be transfered by preserv&ng cold cha&n to Inst&tute of Health Sc&ences, Department of 

Molecular Med&c&ne for ACTN4 evaluat&on. 

A total of 205 pat&ents were adm&tted to the study. Ow&ng to heterogeneous pos&t&v&ty of hr-

HPV types &n some pat&ents such as concom&nant HPV -16 or -18 and non-16-18 comb&ned 

&nfect&ons these pat&ents (n:101) were excluded from the study. Accord&ng to pathology results 

&t was recogn&zed that there was no pat&ent w&th the d&agnos&s of cerv&cal squamous cell 

carc&noma. There were 8 voluntary women w&th negat&ve cerv&cal hr-HPV PCR test and ben&gn 

cerv&cal cytology report. Therefore &t was conc&dered to form new study groups accord&ng to 

ava&lable data as follows: 

o Group 1: Pat&ents w&th hr-HPV type -16 and/or -18 (+) and cerc&val cytology report 

≥ ASCUS  

o Group 2: Pat&ents w&th hr-HPV type -16 and/or -18 (+) and ben&gn cerv&cal cytology 

report 

o Group 3: Pat&ents w&th hr-HPV type non-16/18 (+) and cerv&cal cytology report ≥ 

ASCUS 
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o Group 4: Pat&ents w&th two years of pers&stent hr-HPV type non-16/18 (+) and 

ben&gn cerc&val cytology report  

o Group 5: Pat&ents w&th h&stolog&cally d&agnosed colposcop&c cerv&cal b&opsy results 

of HSIL regardless of hr-HPV type and cytology report. 

o Group 6: Control pat&ents w&th negat&ve gen&tal HPV PCR test and ben&gn cerv&cal 

cytology. 

In the end po&nt a post-hoc analys&s performed due to alterat&on of the sample s&ze of the 

each group w&th us&ng G*Power 3.1 software. Stat&st&cal power of the study calculated as 0.99 

&n f&nal the vers&on. 

Therefore &t was dec&ded to be &ncluded a total of 104 pat&ents; n:16 pat&ents &n each group 

&n the f&rst four groups (Group I-IV), n: 32 pat&ents &n Group V (for the compar&s&on between 

low-and h&gh grade les&ons) and n: 8 pat&ents &n Group 6 for the measurement of normal l&m&ts 

of vag&nal ACTN4 &n women w&th negat&ve HPV PCR test and ben&gn cytology, respect&vely 

(Table.1).  

Pat&ents data were rew&eved retrospect&vely &n accordance w&th the study protocol. Age, 

h&story of grav&d&ty, par&ty, smok&ng, menapousal status, h&gh r&sk HPV type, cerv&cal cytology 

result, cerv&cal colposcop&c b&opsy and ECC pathology results, vag&nal and serum ACTN4 

levels at the t&me of colposcopy, LEEP pathology results, co-test results at 6th postoperat&ve 

month and presence of recurrent d&sease &f any were recorded. 
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3.3. Cervicovaginal Fluid Human Alpha-actinin-4 (ACTN-4) Level Measurement 

Human alpha-act&n&n-4 (ACTN-4) ELISA K&t (Shangha& Coon Koon B&otech Co., Cat 

No:CK-b&o-25668) w&th a sens&t&v&ty of 10.0 pg/mL was used for cerv&covag&nal ACTN4 

quant&tat&ve determ&nat&ons &n accordance to double ant&body sandw&ch techn&que known as 

enzyme l&nked &mmunosorbent assay (ELISA).  

Parallel to the &nstruct&ons thawed vag&nal asp&rat&on samples and standard were added 

to the wells that pre-coated w&th alpha-act&n&n-4 (ACTN-4) ant&body. Then HRP-Conjugate 

reagent was added and samples were &ncubated for 60 m&nutes at 37°C to form &mmune 

complexes. Plates were washed 5 t&mes for the removal of unbound enzyme and chromogen 

solut&on A and B were added and m&xture was awa&ted for 15 m&nutes at 37°C for the color 

development. Secondary to adm&n&strat&on of ac&d&c stop solut&on the blu&sh color of solut&on 

changed &nto yellow. The color depth wh&ch was correlated w&th the sample concentrat&on of 

alpha-act&n&n-4 (ACTN-4) was evaluated w&th opt&c denc&tometry (OD) at 450 nm w&th&n 15 
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m&nutes of stop solut&on adm&n&strat&on. Us&ng M&crosoft Off&ce Excel for Mac (ver. 16.80) a 

standard curve was drawn (F&gure1) us&ng the b&nomal equat&on and correspond&ng sample 

concentrat&ons were calculated. A standard curve was generated from d&fferent sample d&lut&ons 

and standard product m&xtures accord&ng to the manufacturer’s &nstruct&ons.  

 

 

 F!gure1. Standard curve ACTN4 

 

3.4. Statistical Evaluation 

Stat&st&cal Analys&s was performed w&th IBM SPSS Stat&st&cs 29 for Mac (Stat&st&cal 

Package for Soc&al Sc&ences for Mac ver.29, IBM Corp, Armonk, NY). Test of homogen&ty and 

d&str&but&on were evaluated by Kolmogorov-Sm&rnov and Levene tests between the groups. 

Accord&ng to evaluat&on nonparametr&c stat&st&cal methods were dec&ded to be used &n the 

stat&st&cal analys&s. Demograph&c data was exam&ned w&th descr&pt&ve stat&st&cs. Numer&cal data 

was evaluated by Kruskal Wall&s test. Bonferron& correct&on was performed for the post hoc 

analys&s. Ch&-Square Analys&s and F&sher-Freeman-Halton Exact tests were used to compare 

nom&nal data between the groups. The s&gn&f&cance level for all analyzes was determ&ned as 

p<0.05. 
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4. RESULTS 

4.1. Results Of Study Parameters In All Groups: 

A total of 104 pat&ents (n: 16 &n each group &n the Group I-IV, n: 32 &n the Group V, n: 8 

&n the Group VI) were &ncluded &n the study. Mean age of study populat&on was 38.57±10.86 

(Mean±SD) (range: 20-72). Mean grav&d&ty, par&ty and abortus rate were 2.43±0.20 

(Mean±SEM), 1.68±0.15 (Mean±SEM) and 0.55±0.08 (Mean±SEM), respect&vely. Mean 

sexual partner count was 1.82±0.2 (Mean±SEM) and 18.8% (n: 18) of pat&ents were &n 

postmenapousal status. Vag&nal ACTN4 value was reported to be 2078.28±98.42 pg/ml 

(Mean±SEM) &n the study group. 

Major&ty of pat&ents 81.3% (n: 78) were asymptomat&c whereas 11.5% (n: 11) had 

abnormal vag&nal bleed&ng at the t&me of study evaluat&on and the rema&n&ng 7.3% (n: 7) were 

adm&tted from &nfert&l&ty cl&n&c because of abnormal cerv&cal v&sual&sat&on. H&story of pelv&c 

&nflammatory d&sease (PID) was d&agnosed &n 2.1% (n: 2) of pat&ents. 45.8% (n: 44) pat&ents 

were current smoker and mean durat&on t&me of c&garett smok&ng was 12.29±1.42 (Mean±SEM) 

years. 9.4% (n: 9) of pat&ents had a h&story of OCS usage and mean durat&on of oral 

contracept&ve usage was recorded to be 2.88±1.17 (Mean±SEM) years. 

44.2% (n: 46) of pat&ents were HPV type 16-18 pos&t&ve and the rema&n&ng 46.2% (n:48) 

were HPV non-16-18 pos&t&ve. HPV status of the rema&n&ng two pat&ents was unknown.  

Cerv&cal cytolog&cal tests were reported to be ben&gn &n 39.4% (n: 41), ASCUS &n 29.8% (n: 

31), LSIL &n 24% (n: 25), ASC-H &n 3.8% (n: 4), HSIL &n 1.9% (n: 2) and AGC &n 1% (n: 1) of 

pat&ents, respect&vely. Adequate colposcop&c exam&nat&on was performed &n 71.2% (n: 74) of 

pat&ents and transformat&on zones were recorded as follws: 44.8% (n: 43) type I, 29.2% (n: 28) 

type II and 26% (n: 25) type III.  

A total of 91 cerv&cal b&opsy mater&als of 94.8% (n: 91) of pat&ents and a total of 95 

endocerv&cal curettage mater&als of 99% (n: 95) of pat&ents &n all study group were evaluated 

patholog&cally for the d&fferent&al d&agnos&s of cerv&cal dysplas&a. Cerv&cal b&opsy results were 

recorded to be ben&gn &n 25% (n: 24), CIN I &n 42.7% (n: 41), CIN II &n 19.8% (n: 19) and CIN 

III &n 12.5% (n: 12) pat&ents. Accord&ng to two-t&er cerv&cal squamous cell &ntraep&thel&al les&on 

class&f&cat&on 32.3% (n: 31) and 42.7% (n: 41) of pat&ents were reported to have HSIL and LSIL 

d&agnosed by cerv&cal b&opsy. ECC results were reported to be ben&gn &n 82.3% (n: 79), CIN I 
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&n 10.4% (n: 10), CIN II &n 3.1% (n: 3) and CIN III &n 4.2% (n: 4) of pat&ents, respect&vely 

(Table.2). 

 

 

 

A total of 32 pat&ents (33.3%) were treated w&th LEEP and abnormal pathology results 

were reported to be CIN I &n 12.5% (n: 4), CIN II &n 28.1% (n: 9) and CIN III &n 50% (n: 16) &n 

pat&ents undergo&ng LEEP procedure. 9.4% of pat&ents (n: 3) had no rec&dual dysplast&c les&on 

on LEEP mater&al. The rat&o of endocerv&cal glandular &nvolvement by dysplas&a was 21.9% (n: 

7) and pos&t&ve surg&cal marg&n status was seen &n 3.1% (n: 1) of pat&ents. Surg&cal marg&n 

prox&m&ty was less than 2 mm &n 31.3% (n: 10) pat&ents. The rest of the pat&ents had more than 
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2 mm prox&m&ty to surg&cal marg&n (n: 22, 68.8%). ECC sampl&ng after LEEP procedure was 

performed &n all pat&ents and patholog&cal results were reported as follow: ben&gn &n 84.4% (n: 

27), CIN I &n 6.3% (n: 2) and CIN III &n 9.4% (n: 3) of pat&ents undergo&ng LEEP procedure.  

All the pat&ents undergo&g LEEP procedure were asked to be followed up to 6th 

postoperat&ve months to obta&n cerv&cal cytology and hr-HPV PCR sample evaluat&on for the 

est&mat&on of p-HPV &nfect&on. HPV PCR test were negat&ve &n 34.4% (n: 11) of pat&ents, HPV 

16-18 pos&t&v&ty was d&agnosed &n 3.15% (n: 1) and HPV non-16-18 &nfect&on was pos&t&ve &n 

25% (n: 8) pat&ents undergo&ng LEEP procedure. Cytolog&cal evaluat&on results were as follows: 

ben&gn &n 43.8% (n: 14), ASCUS &n 12.5% (n: 4) and LSIL/co&locyt&c alterat&ons &n 6.3% (n: 2) 

pat&ents. HPV status and cytolog&cal evaluat&on of 37.5% of pat&ents (n: 12) undergo&ng LEEP 

procedure are unknown because of pat&ents refuse to g&ve follow up sampel. 

 

4.2. Results Of Study Parameters In Each Groups:  

4.2.1. Results In Group I: Pat!ents W!th Hr-HPV Type-16 And/Or -18 (+) And 

Cerc!val Cytology Report ≥ ASCUS  

Mean age of study populat&on was 39.44±11.21 (Mean±SD) (range: 25-67). Mean 

grav&d&ty, par&ty and abortus rate were 2.25±0.51 (Mean±SEM), 1.50±0.36 (Mean±SEM) and 

0.63±0.25 (Mean±SEM), respect&vely. Mean sexual partner count was 1.69±0.23 (Mean±SEM) 

and 12.5% (n: 2) of pat&ents were &n postmenapousal status. Vag&nal ACTN4 value was reported 

to be 1625.06±67.19 pg/ml (Mean±SEM) &n th&s group (Table.3). 

Major&ty of pat&ents 87.5% (n: 14) were asymptomat&c whereas 12.5% (n: 2) had 

abnormal vag&nal bleed&ng at the t&me of study evaluat&on. H&story of pelv&c &nflammatory 

d&sease (PID) was absent &n th&s group. 18.8% (n: 3) pat&ents were current smoker and mean 

durat&on t&me of c&garett smok&ng was 19.66±8.41 (Mean±SEM) years. 18.8% (n: 3) of pat&ents 

had a h&story of OCS usage and mean durat&on of oral contracept&ve usage was recorded to be 

2.33±0.66 (Mean±SEM) years. 

All the pat&ent had HPV type 16-18 &nfect&on. Cerv&cal cytolog&cal tests were reported 

to be ASCUS &n 75% (n: 12) and LSIL &n 25% (n: 4) of pat&ents. Adequate colposcop&c 

exam&nat&on was performed &n 87.5% (n: 14) of pat&ents and transformat&on zones were 

recorded as follws: 56.3% (n: 9) type I, 25% (n: 4) type II and 18.8% (n: 3) type III.  
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A total of 16 cerv&cal b&opsy mater&als and 15 endocerv&cal curettage mater&als were 

evaluated patholog&cally for the d&fferent&al d&agnos&s of cerv&cal dysplas&a. Cerv&cal b&opsy 

results were recorded to be ben&gn &n 37.5% (n: 6) and CIN I &n 62.5% (n: 10) of pat&ents. 
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Accord&ng to two-t&er cerv&cal squamous cell &ntraep&thel&al les&on class&f&cat&on 62.5% (n: 10) 

of pat&ents were reported to have LSIL d&agnosed by cerv&cal b&opsy. ECC results were reported 

to be ben&gn &n 81.3% (n: 13) and CIN I &n 18.8% (n: 3) of pat&ents. LEEP procedure had no 

&nd&cat&on &n th&s group. 

 

4.2.2. Results In Group II: Pat!ents W!th Hr-HPV Type-16 And/Or -18 (+) And 

Ben!gn Cerc!val Cytology Report 

Mean age of study populat&on was 39.94±12.09 (Mean±SD) (range: 20-71). Mean 

grav&d&ty, par&ty and abortus rate were 2.38±0.59 (Mean±SEM), 1.75±0.47 (Mean±SEM) and 

0.50±0.25 (Mean±SEM), respect&vely. Mean sexual partner count was 1.69±0.56 (Mean±SEM) 

and 18.8% (n: 3) of pat&ents were &n postmenapousal status. Vag&nal ACTN4 value was reported 

to be 1687.93±96.22 pg/ml (Mean±SEM) &n th&s group (Table.4). 

Major&ty of pat&ents 81.3% (n: 13) were asymptomat&c whereas 18.8% (n: 3) had 

abnormal vag&nal bleed&ng at the t&me of study evaluat&on. H&story of pelv&c &nflammatory 

d&sease (PID) was 12.5% (n: 2) &n th&s group. 50% (n: 8) pat&ents were current smoker and mean 

durat&on t&me of c&garett smok&ng was 12.75±3.70 (Mean±SEM) years. 12.5% (n: 2) of pat&ents 

had a h&story of OCS usage and mean durat&on of oral contracept&ve usage was recorded to be 

1.00±0.001 (Mean±SEM) years. 

All the pat&ent had HPV type 16-18 &nfect&on. Cerv&cal cytolog&cal tests were reported 

to be ben&gn &n all pat&ents. Adequate colposcop&c exam&nat&on was performed &n 81.3% (n: 13) 

of pat&ents and transformat&on zones were recorded as follws: 43.8% (n: 7) type I, 37.5% (n: 6) 

type II and 18.8% (n: 3) type III.  

A total of 16 cerv&cal b&opsy mater&als and 16 endocerv&cal curettage mater&als were 

evaluated patholog&cally for the d&fferent&al d&agnos&s of cerv&cal dysplas&a. Cerv&cal b&opsy 

results were recorded to be ben&gn &n 31.3% (n: 5) and CIN I &n 68.8% (n: 11) of pat&ents. 

Accord&ng to two-t&er cerv&cal squamous cell &ntraep&thel&al les&on class&f&cat&on 68.8% (n: 11) 

of pat&ents were reported to have LSIL d&agnosed by cerv&cal b&opsy. ECC results were reported 

to be ben&gn &n 93.8% (n: 15) and CIN I &n 6.3% (n: 1) of pat&ents. LEEP procedure was only 

performed to a pat&ent due to pers&stent CIN I les&on but there was no d&splast&c les&on d&agnosed 

&n the permanent pathology &n th&s group. 
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 4.2.3. Results In Group III: Pat!ents W!th Hr-HPV Type Non-16/18 (+) And 

Cerc!val Cytology Report ≥ ASCUS 

Mean age of study populat&on was 33.81±10.85 (Mean±SD) (range: 20-52). Mean 

grav&d&ty, par&ty and abortus rate were 1.81±0.37 (Mean±SEM), 1.19±0.26 (Mean±SEM) and 

0.37±0.12 (Mean±SEM), respect&vely. Mean sexual partner count was 1.44±0.20 (Mean±SEM) 

and 12.5% (n: 2) of pat&ents were &n postmenapousal status. Vag&nal ACTN4 value was reported 

to be 1587.87±60.41 pg/ml (Mean±SEM) &n th&s group (Table.5). 

Major&ty of pat&ents 87.5% (n: 14) were asymptomat&c whereas 6.3% (n: 1) had 

abnormal vag&nal bleed&ng and 6.3% (n:1) pat&ent was adm&n&stered upon abnormal cerv&cal 

&nspect&on at the t&me of &nfert&l&ty workup at the t&me of study evaluat&on. H&story of pelv&c 

&nflammatory d&sease (PID) was absent &n th&s group. 68.8% (n: 11) pat&ents were current 

smoker and mean durat&on t&me of c&garett smok&ng was 12.90±3.36 (Mean±SEM) years. 12.5% 

(n: 2) of pat&ents had a h&story of OCS usage and mean durat&on of oral contracept&ve usage was 

recorded to be 6.50±5.50 (Mean±SEM) years. 

All the pat&ent had type non-16-18 HPV &nfect&on. Cerv&cal cytolog&cal tests were 

reported to be ASCUS &n 37.5% (n: 6), LSIL &n 56.3% (n: 9) and ACC-H 6.3% (n: 1) of pat&ents, 

respect&vely. Adequate colposcop&c exam&nat&on was performed &n 68.8% (n: 11) of pat&ents and 

transformat&on zones were recorded as follws: 37.5% (n: 6) type I, 18.8% (n: 3) type II and 

43.8% (n: 7) type III.  

A total of 15 cerv&cal b&opsy mater&als and 16 endocerv&cal curettage mater&als were 

evaluated patholog&cally for the d&fferent&al d&agnos&s of cerv&cal dysplas&a. Cerv&cal b&opsy 

results were recorded to be ben&gn &n 31.3% (n: 5) and CIN I &n 68.8% (n: 11) of pat&ents. 

Accord&ng to two-t&er cerv&cal squamous cell &ntraep&thel&al les&on class&f&cat&on 68.8% (n: 11) 

of pat&ents were reported to have LSIL d&agnosed by cerv&cal b&opsy. ECC results were reported 

to be ben&gn &n 87.5% (n: 14) and CIN I &n 12.6% (n: 2) of pat&ents. LEEP procedure had no 

&nd&cat&on &n th&s group. 
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4.2.4 Results In Group IV: Pat!ents W!th Two Years Of Pers!stent Hr-HPV Type 

Non-16/18 (+) And Ben!gn Cerc!val Cytology Report  

Mean age of study populat&on was 43.94±7.46 (Mean±SD) (range: 29-55). Mean 

grav&d&ty, par&ty and abortus rate were 2.94±0.47 (Mean±SEM), 2.00±0.37 (Mean±SEM) and 

0.88±0.25 (Mean±SEM), respect&vely. Mean sexual partner count was 1.75±0.57 (Mean±SEM) 

and 37.5% (n: 6) of pat&ents were &n postmenapousal status. Vag&nal ACTN4 value was reported 

to be 2067.56±70.48 pg/ml (mean±SEM) &n th&s group (Table.6). 

Major&ty of pat&ents 68.8% (n: 11) were asymptomat&c whereas 18.8% (n: 3) had 

abnormal vag&nal bleed&ng and 12.5% (n: 2) pat&ents was adm&n&stered upon abnormal cerv&cal 

&nspect&on at the t&me of &nfert&l&ty workup at the t&me of study evaluat&on. H&story of pelv&c 

&nflammatory d&sease (PID) was absent &n th&s group. 50% (n: 8) pat&ents were current smoker 

and mean durat&on t&me of c&garett smok&ng was 11.00±2.47 (Mean±SEM) years. 6.3% (n: 1) 

of pat&ents had a h&story of OCS usage and mean durat&on of oral contracept&ve usage was 

recorded to be 2.00±0.01 (Mean±SEM) mounths. 

All the pat&ent had type non-16-18 HPV &nfect&on. Cerv&cal cytolog&cal tests were 

reported to be ben&gn all (n: 16) pat&ents. Adequate colposcop&c exam&nat&on was performed &n 

68.8% (n: 11) of pat&ents and transformat&on zones were recorded as follws: 31.3% (n: 5) type 

I, 43.8% (n: 7) type II and 25% (n: 4) type III.  

A total of 12 cerv&cal b&opsy mater&als and 16 endocerv&cal curettage mater&als were 

evaluated patholog&cally for the d&fferent&al d&agnos&s of cerv&cal dysplas&a. Cerv&cal b&opsy 

results were recorded to be ben&gn &n 50% (n: 8) and CIN I &n 50% (n: 8) of pat&ents. Accord&ng 

to two-t&er cerv&cal squamous cell &ntraep&thel&al les&on class&f&cat&on 50% (n: 8) of pat&ents 

were reported to have LSIL d&agnosed by cerv&cal b&opsy. ECC results were reported to be 

ben&gn &n 93.8% (n: 15) and CIN I &n 6.3% (n: 1) of pat&ents. LEEP procedure had no &nd&cat&on 

&n th&s group. 
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 4.2.5. Results In Group V: Pat!ents W!th H!stolog!cally D!agnosed Colposcop!c 

Cerv!cal B!opsy Results Of HSIL Regardless Of Hr- HPV Type And Cytology Report 

Mean age of study populat&on was 39.28±11.3 (Mean±SD) (range: 22-72). Mean 

grav&d&ty, par&ty and abortus rate were 2.59±0.37 (Mean±SEM), 1.81±0.29 (Mean±SEM) and 

0.47±0.12 (Mean±SEM), respect&vely. Mean sexual partner count was 2.19±0.44 (Mean±SEM) 
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and 15.6% (n: 5) of pat&ents were &n postmenapousal status. Vag&nal ACTN4 value was reported 

to be 2850.12±262.19 pg/ml (Mean±SEM) &n th&s group (Table.7). 

Major&ty of pat&ents 81.3% (n: 26) were asymptomat&c whereas 12.5% (n: 4) had been 

rem&tted from IVF cl&n&c and 6.3% (n: 2) of pat&ents had abnormal vag&nal bleed&ng at the t&me 

of study evaluat&on. H&story of pelv&c &nflammatory d&sease (PID) was absent &n th&s group. 

43.8% (n: 14) pat&ents were current smoker and mean durat&on t&me of c&garett smok&ng was 

10.71±2.12 (Mean±SEM) years. 3.1% (n: 1) of pat&ents had a h&story of OCS usage and mean 

durat&on of oral contracept&ve usage was recorded to be 2±0.1 (Mean±SEM) years. 

43.8% (n: 14) of pat&ents were HPV type 16-18 pos&t&ve and 50% (n:16) were HPV type 

non-16-18 pos&t&ve whereas the rema&n&ng 2 pat&ents HPV status are unknown. Cerv&cal 

cytolog&cal tests were reported to be ben&gn &n 3.1% (n:1) pat&ents, ASCUS &n 40.6% (n: 13), 

LSIL &n 37.5% (n: 12), ASC-H &n 9.4% (n: 3), HSIL &n 6.3% (n: 2) and AGC &n 3.1% (n:1) of 

pat&ents, respect&vely. Adequate colposcop&c exam&nat&on was performed &n 78.1% (n: 25) of 

pat&ents and transformat&on zones were recorded as follws: 50% (n: 16) type I, 25% (n: 8) type 

II and 25% (n: 8) type III.  

A total of 32 cerv&cal b&opsy mater&als and 32 endocerv&cal curettage mater&als of 

pat&ents &n th&s group were evaluated patholog&cally for the d&fferent&al d&agnos&s of cerv&cal 

dysplas&a. Cerv&cal b&opsy results were recorded to be CIN I &n 3.1% (n: 1), CIN II &n 59.4% (n: 

19) and CIN III &n 37.5% (n: 12) of pat&ents. Accord&ng to two-t&er cerv&cal squamous cell 

&ntraep&thel&al les&on class&f&cat&on 96.9% (n: 31) of pat&ents were reported to have HSIL 

d&agnosed by cerv&cal b&opsy. ECC results were reported to be ben&gn &n 65.6% (n: 21), CIN I 

&n 12.5% (n: 4), CIN II &n 9.4% (n: 3) and CIN III &n 12.5% (n: 4) of pat&ents, respect&vely.  

All pat&ents were treated w&th LEEP and abnormal pathology results were reported to be 

ben&gn &n 9.4% (n: 3), CIN I &n 12.5% (n: 4), CIN II &n 28.1% (n: 9) and CIN III &n 50% (n: 16) 

&n LEEP mater&al. The rat&o of endocerv&cal glandular &nvolvement by dysplas&a was 21.9% (n: 

7) and pos&t&ve surg&cal marg&n status was seen &n 3.1% (n: 1) of pat&ents. Surg&cal marg&n 

prox&m&ty was less than 2 mm &n 31.3% (n: 10) pat&ents. The rest of the pat&ents had more than 

2 mm prox&m&ty to surg&cal marg&n (n: 22, 68.8%). ECC sampl&ng after LEEP procedure was 

performed &n all pat&ents and patholog&cal results were reported as follow: ben&gn &n 84.4% (n: 

27), CIN I &n 6.3% (n: 1) and CIN III &n 9.4% (n: 3) of pat&ents undergo&ng LEEP procedure.  
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All the pat&ents undergo&g LEEP procedure were asked to be followed up to 6th 

postoperat&ve months to obta&n cytolog&c test and hr-HPV PCR sample evaluat&on for the 
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est&mat&on of pers&stent HPV &nfect&on. HPV PCR test were negat&ve &n 34.4% (n: 11) of pat&ents, 

HPV 16-18 pos&t&v&ty was d&agnosed &n 3.15% (n: 1) and HPV non-16-18 &nfect&on was pos&t&ve 

&n 25% (n: 8) pat&ents undergo&ng LEEP procedure. Cytolog&cal evaluat&on results were as 

follows: ben&gn &n 43.8% (n: 14), ASCUS &n 12.5% (n: 4) and LSIL/co&locyt&c alterat&ons &n 

6.3% (n: 2) pat&ents, respect&vely. HPV status and cytolog&cal evaluat&on of 37.5% of pat&ents 

(n: 12) undergo&ng LEEP procedure are unknown because of pat&ents refuse to g&ve follow up 

sampel (Table.8). 

 

 

4.2.6 Results In Group VI: Control Pat!ents W!th Negat!ve Gen!tal Hr-HPV PCR 

Test And Ben!gn Cerv!cal Cytology 

Th&s group was composed of n: 8 pat&ents w&th negat&ve gen&tal HPV PCR test and 

cerv&cal cytology. Pat&ents were adm&tted from cerv&cal cancer screen&ng program. Mean age of 

of th&s group was 30±0.1 (Mean±SD). Pat&ents were completely asymptomat&c, w&th no h&story 

of grav&d&ty and c&garette smok&ng or OCS usage. Vag&nal ACTN4 value was reported to be 

1680.37±71.9 pg/ml (Mean±SEM) &n th&s group (Table.9). 
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4.3. Comparision Of Parameters Between The Groups: 

When all the groups were compared w&th each other along the study parameters there 

was no stat&st&cally s&gn&f&cant d&fference between the groups related w&th degree of grav&d&ty, 

par&ty and abortus rates, durat&on t&me of c&garette smok&ng and OCS usage and sexual partner 

count (p>0.05). On the contrary vag&nal ACTN4 levels were stat&st&cally s&gn&f&cantly d&fferent 

between the groups (p<0.001). There was also stat&st&cally s&gn&f&cant d&fference among pat&ents 

age between the groups (p<0.006). The mean age of Group III was stat&st&cally s&gn&f&cantly 

younger than Group IV (p=0.003). 

The mean vag&nal ACTN4 values were measured as 1625.06±67.19 pg/ml (Mean±SEM) 

&n Group I, 1687.93±96.22 pg/ml (Mean±SEM) &n Group II, 1587.87±60.41 pg/ml (Mean±SEM) 

&n Group III, 2067.56±70.48 pg/ml (Mean±SEM) &n Group IV, 2850.12±262.19 pg/ml 

(Mean±SEM) &n Group V and 1680.37±71.9 pg/ml (Mean±SEM) &n Group VI, respect&vely. 

When the vag&nal ACTN4 levels were evaluated by pa&rw&se compar&sons there was detected 

stat&st&cally s&gn&f&cant d&fference among vag&nal ACTN4 levels between Group I vs  Group V 

(p<0.001), Group II vs Group V (p<0.001), Group III vs Group V (p<0.001), and Group VI vs 

Group V (p<0.001), respect&vely. Furthermore there was also stat&st&cally s&gn&f&cant d&fference 

among vag&nal ACTN4 levels between Group III vs Group IV (p=0.002) (Table.10).  
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Nom&nal data compar&s&on gave no stat&st&cally s&gn&f&cant d&fference between the 

groups w&th respect to h&story of PID, pat&ents present&ng symptoms, current smok&ng rate, 

h&story of current OCS usage, menopausal status, rate of adequate colposcopy, TZ type, cerv&cal 

b&opsy and ECC performat&on rates and h&stolog&c d&agnos&s of ECC mater&als dur&ng 

colposcop&c evaluat&on, respect&vely. On the contrary types of h&gh r&sk HPV &nfect&on rates, 

abnormal cerv&cal cytology results, patholog&c d&agnos&s of colposcop&c cerv&cal b&opsy 

mater&als, LEEP operat&on rate was stat&st&cally s&gn&f&cantly d&fferent between the groups as a 

funct&on of study des&gn (p<0.001). Abnormal cerv&cal cytolog&cal tests results and patholog&c 

d&agnos&s of h&gh grade squamous cell les&ons &n cerv&cal b&opsy mater&als were mostly seen &n 

Group V pat&ents (p<0.001). Moreover h&stopatholog&c evaluat&on of cerv&cal b&opsy mater&als 

demonstrated the precence of mostly ben&gn and low-grade squamous cell les&ons &n Group I-

IV pat&ents (p<0.001). 

We also analysed the vag&nal ACTN4 levels &n accordance to group&ng of study 

populat&on parallel to hr-HPV type and grade of cerv&cal dysplas&a. To see the effects of HSIL 

presence on vag&nal ACTN4 levels &n HPV pos&t&ve women we restrat&f&ed the study groups 

w&th the follow&ng cr&ter&a (Table.11);  

o Group I (n:32), women w&th hr-HPV type-16 and/or -18 pos&t&v&ty and ben&gn 

and/or LSIL cerv&cal h&stology 

o Group II (n:32), women w&th hr-HPV non-16/-18 pos&t&v&ty and ben&gn and/or 

LSIL cerv&cal h&stology 

o Group III (n:32), women w&th h&stolog&cally d&agnosed HSIL regardless of hr-

HPV type and cytology report 

o Group IV (n:8), women w&th negat&ve gen&tal HPV PCR test and ben&gn cerv&cal 

cytology. 

 



36 

 

 

Accord&ng to new group&ng the mean vag&nal ACTN4 values were measured as 

1656.06±58.00 pg/ml (Mean±SEM) &n Group I, 1827.71±62.77 pg/ml (Mean±SEM) &n Group 

II, 2850.12±262.19 pg/ml (Mean±SEM) &n Group III and 1680.37±71.90 pg/ml (Mean±SEM) 

&n Group IV, respect&vely. There was stat&st&cally s&gn&f&cant d&fference beween Group I, II, IV 

and Group III (p<0.0001) (Table.12).  

 

 

 

Furthermore when vag&nal ACTN4 level compar&s&ons were made &n all women 

accord&ng to hr-HPV type, we found absence of stat&st&cally s&gn&f&cant d&fference of ACTN4 

levels between pat&ents w&th hr-HPV type-16-18 and type non-16/18 (p> 0.05). S&m&larly 

vag&nal ACTN4 evaluat&on accord&ng to cerv&cal cytology results such as normal ben&gn 

appear&ng cytology and precence of any abnormal cytolog&cal alterat&on (≥ASCUS) presented 

the absence of stat&st&cally s&gn&f&cant d&fference of ACTN4 levels between pat&ents w&th normal 

and abnormal cytology. On the contrary vag&nal ACTN4 evaluat&on accord&ng to 

h&stopatholog&c alterat&ons such as LSIL and HSIL demonstrated the presence of stat&st&cally 

s&gn&f&cant d&fference of ACTN4 levels between pat&ents w&th CIN I and CIN II-III les&ons 

(p<001). Accord&ng to regress&on analys&s presence of cerv&cal h&stopatholog&c alterat&ons 

commonly HSIL (CIN II-III) was detected to be the most &mportant pred&ct&ve factor for the 

demonstrat&on of elevated vag&nal ACTN4 levels &n pat&ents (p<0.001) (Table.13). 
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5. DISCUSSION and CONCLUSION 

Cerv&cal squamous cell les&ons are commonly seen &n reproduct&ve aged women. HPV 

type 16 and 18 are respons&ble for more than two-th&rds of les&ons. The rate of spontaneous 

regress&on w&th&n two-three years &s nearly 90%. However permanent and/or latent HPV 

&nfect&on &n the form of re-&nfect&on or re-act&vat&on are respons&ble for dysplas&a progress&on. 

Therefore close follow-up v&s&ts are needed &n women w&th gen&tal HPV &nfect&on and new 

alternat&ve d&agnost&c methods are under development w&th the a&m of early d&agnos&s of 

pers&stent HPV.  

Alpha-act&n&n 4 (ACTN4) &s a prote&n w&th an act&n-b&nd&ng propert&es and has a role &n 

remodell&ng of act&n cytoskeleton (9). There are numerous stud&es present&ng the role of ACTN4 

&n the prol&ferat&on and &nvas&on of d&fferent cancers (41-45). It &s demonstrated that elevated 

vag&nal ACTN4 levels m&ght have role &n cerv&cal dysplas&a progress&on and cerv&cal cancer 

format&on.  

Prev&ously An et all presented the role of ACTN4 &n the progress&on of cerv&cal cancer 

and the ep&thel&al-to-mesenchymal trans&t&on (EMT). They found that ACTN4 &nduced EMT by 

upregulat&ng Sna&l, wh&ch was dependent on the Akt s&gnal&ng pathway &n cerv&cal cancer. 

ACTN4 &nduced cell m&grat&on and &nvas&on through Sna&l-med&ated matr&x metalloprote&nase-

9 express&on (10). 

Zhu et all evaluated the value of comb&ned serum ACTN4 and Squamous cell carc&noma 

ant&gen (SCC-Ag) detect&on &n women w&th CIN3+ and demonstrated the prom&s&ng effect of 

ACTN4 and SCC-Ag serolog&cal b&omarker for CIN3 or worse les&ons (46). They also 

presented the cerv&cal ACTN4 mRNA levels was related w&th the FIGO stage, tumour s&ze, and 

lymph node metastas&s (46). 

Ma et all observed that serum levels of ACTN4 &n cerv&cal cancer pat&ents were 

stat&st&cally h&gher than those &n CIN pat&ents as well as healthy controls. At the opt&mal cutoff 

of 40.62 pg/mL they &nd&cated the sens&t&v&ty and spec&f&c&ty were, 76.3% and 87.7%, 

suggest&ng that serum ACTN4 m&ght be a potent&al d&agnost&c b&omarker for cerv&cal cancer. 

However, they presented that serum ACTN4 levels were not s&gn&f&cantly d&fferent between the 

CIN group and the control group. In the&ı study they evaluated a total of 52 CIN pat&ents but &n 

the&r art&cle they d&d demonstrate ne&ther the dysplas&a grade nor the type of hr-HPV status (45). 
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Raemdonck et all po&nted the potent&al value of vag&nal ACTN4 as a prom&s&ng 

cand&date b&omarker for the precancerous cerv&cal les&ons. They presented a threshold of 18 

pg/ml wh&ch can be set as the h&ghest value of ACTN4 for the non-&nfected cond&t&on. They 

found no l&near correlat&on between the v&ral load and the ACTN4 concentrat&on and po&nted 

that ACTN4 &s not just a marker for HPV &nfect&on but rather for precancerous stage (47). 

Therefore, we hypothes&zed that vag&nal ACTN4 levels may change accord&ng to hr-

HPV type and concom&tant cerv&cal cytology status as well as grade of cerv&cal dysplas&a. For 

th&s purposes we formed study groups accord&ng to hr-HPV type, cerv&cal cytology results and 

cerv&cal b&opsy h&stology to see the effects of d&fferent parameters on vag&nal ACTN4 levels.   

Based on demograph&c var&ables we d&d not demonstrate any s&gn&f&cant d&fference 

between the study groups related w&th w&th degree of grav&d&ty, par&ty and abortus rates, 

durat&on t&me of c&garette smok&ng and OCS usage as well as sexual partner count. Although 

h&gh par&ty rate, c&garet smok&ng, OCS use and sexual partner count can effect the rate of 

cerv&cal dysplas&a format&on we could not present any d&fferences between the study groups 

related w&th these parameters.  

The mean vag&nal ACTN4 values were h&gher &n th&s study when compared to prev&ously 

publ&shed stud&es (46). But because of l&m&ted number of stud&es &n the l&terature th&s should be 

&nterpreted carefully.  

When the vag&nal ACTN4 levels were evaluated by pa&rw&se compar&sons we found that 

cev&cal cytology has no &mpact on vag&nal ACTN4 levels &n women w&th ben&gn cerv&cal 

h&stology or low grade cerv&cal dysplas&a (CIN I) and hr-HPV type -16 and/or -18 &nfect&on. 

Although we found s&gn&f&cant d&fference of vag&nal ACTN4 levels &n women w&th hr-HPV type 

non-16-18 &nfect&on w&th ben&gn cerv&cal h&stology or low grade cerv&cal dysplas&a (CIN I) and 

w&th or w&thout presence of smear abnormal&ty, s&m&larly th&s d&fference was not related w&th 

cytolog&cal abnormal&ty. We found that vag&nal ACTN4 levels &n women w&th ben&gn cerv&cal 

h&stology or low grade cerv&cal dysplas&a (CIN I) and hr-HPV type non-16-18 &nfect&on was 

h&gher &n women w&th normal cytology wh&ch seems to be oppos&te to the expected. But because 

colposcopy &nd&cated &n pat&ents w&th at least two years pers&stence of HPV non-16/18 &nfect&on 

&n the presence of normal cerv&cal cytology but &mmead&ate colposcopy adv&ced &f cytolog&c 

abnormal&ty encountered, elevated levels of vag&nal ACTN4 measurements &n women w&th 

normal cytology and ben&gn cerv&cal h&stology or low grade cerv&cal dysplas&a (CIN I) and hr-
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HPV type non-16/-18 can be postulated to be related w&th pers&stent HPV &nfect&on rather than 

smear abnormal&ty &tself. 

We demonstrated that there were no s&gn&f&cant d&fference of ACTN4 levels between 

pat&ents w&th hr-HPV type-16-18 and type non-16/18 or w&th normal and abnormal cytology. 

However vag&nal ACTN4 values were h&gher &n women w&th HSIL h&stology w&th respect to 

control group and women w&th ben&gn cerv&cal h&stology or low grade cerv&cal dysplas&a (CIN 

I) w&th hr-HPV type-16 and/or -18 w&th and w&thout cerv&cal cytolog&cal abnormal&ty and 

women w&th ben&gn cerv&cal h&stology or low grade cerv&cal dysplas&a (CIN I) w&th hr-HPV 

type non-16/-18 &nfect&on w&th cytolog&cal abnormal&ty. Furthermore vag&nal ACTN4 levels &n 

women w&th h&stolog&cal d&agnos&s of LSIL and HSIL were detected to be s&gn&f&cantly h&gher 

&n women w&th HSIL apart from hr-HPV type.  

However, there are several l&m&tat&ons &n the present study. Although the sample s&ze 

was relat&vely h&gher than the stud&es &n the l&terature, cons&der&ng the heterogenous nature of 

hr-HPV &nfect&on l&fe cycle, relat&on between cytolog&c abnormal&t&es and personal propens&ty 

for cerv&cal carc&nogenes&s &t should be acknowledged that the number of cases &n the study &s 

relat&vely low wh&ch actualy reduce the stat&st&cal power of our results &n real&ty. Second, 

because we had l&m&ted number of control case we could not analyse ne&ther the sens&t&v&ty, 

spec&f&ty analys&s nor pos&t&ve and negat&ve pred&ct&ve values &n women w&th HSIL. Th&rd, we 

only explored the relat&onsh&p between vag&nal ACTN4 and HSIL, and serum evaluat&ons were 

not exam&ned, wh&ch needs to be &mproved &n the future stud&es. On the contrary th&s study 

ensures the add&t&onal &nformat&on of vag&nal ACTN4 levels w&th respect to l&terature w&th &ts 

well strat&f&ed study groups &nclud&ng cerv&cal cytology, hr-HPV type and grade of cerv&cal 

dysplas&a.  

In the current case-control study, we found that ACTN4 levels &n vag&nal flu&d were 

s&gn&f&cantly elevated &n pat&ents w&th HSIL &ndependent from type of hr-HPV and/or cerv&cal 

cytology. Furthermore elevated levels of vag&nal ACTN4 &n women w&th normal cytology, hr-

HPV type non-16/-18 pos&t&v&ty and ben&gn cerv&cal h&stology or low grade cerv&cal dysplas&a 

(CIN I) m&ght be related w&th pers&stent HPV &nfect&on.
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Melaton&n (Ant&- oks&dan) ve Letrozol (Aromataz &nh&b&törü) nün Karşılaştırılması”, II. UTD 
Kongres&, Belek, Antalya, 1-4 Ek&m 2009 (Poster sunumu).  

D8. Yıldırım G, Attar R, Fıçıcıoğlu C, Yeş&ldağlar N, Çomunoğlu N, İnan Y, Çet&nkaya 
N, Yılmaz C, Karateke A, “Pelv&k endometr&oz&s& olmayan asemptomat&k b&r hastanın sezaryen 
skarında endometr&ot&k nodül”, II. UTD Kongres&, Belek, Antalya, 1-4 Ek&m 2009 (Poster 
sunumu).  

D9. Karateke A, Yıldırım G, Attar R, Çet&nkaya N, Yeş&ldağlar N, Fıçıcıoğlu C, “Do we 
know the r&ght mechan&sms underly&ng the muller&an anomal&es? If so; ‘how can a uterus l&ke 
mass be seen w&thout any d&sturbance of normal uter&ne and adnex&al structure?”, J&nekoloj&k 
Endoskop& Derneğ& 3. Ulusal Kongres&, Çeşme, İzm&r, 7-11 N&san 2009 (V&deo sunumu).  

D10. Attar R, Yıldırım G, Çet&nkaya N, İnan Y, Yılmaz C, Fıçıcıoğlu C, “Tanısal 
Laparoskop& Sırasında Meydana Gelen Ep&gastr&k Arter Yaralanmasının Laparoskop&k Olarak 
Kontrolü”, J&nekoloj&k Endoskop& Derneğ& 3. Ulusal Kongres&, Çeşme, İzm&r, 7-11 N&san 2009 
(V&deo sunumu).  

D11. Yıldırım G, Attar R, Fıçıcıoğlu C, Aygün HB, Karateke A, Çet&nkaya N, 
Yeş&ldağlar N, “İler& Evre Asherman Sendromunda Laparoskop& Rehberl&ğ&nde H&steroskop&k 
Adezyol&z&s: Perforasyon Önley&c& B&r Stratej&”, J&nekoloj&k Endoskop& Derneğ& 3. Ulusal 
Kongres&, Çeşme, İzm&r, 7-11 N&san 2009 (V&deo sunumu).  

D12. Yıldırım G, Attar R, Arıoğlu P, Çet&nkaya N, Karateke A, “Hymen İmperforatus 
Cerrah&s&nde Hymen Koruyucu B&r Tekn&k; Ür&ner Retans&yon Yakınması İle Gelen B&r Vakada 
Tekn&ğ&n Göster&lmes&”, 6. Ulusal J&nekoloj& ve Obstetr&k Kongres&, Belek, Antalya, 14-19 
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Mayıs 2008 (Sözel B&ld&r&).  

D13. Cet&nkaya N, Attar R, Y&ld&r&m G, F&c&c&oglu C, Ozkan F, Y&lmaz B, Yes&ldaglar 
N, “Melaton&n Endometr&ot&k Lezyonlarda Ger&lemeye Yol Açar; Deneysel B&r Rat 
Endometr&oz&s Model&ndek& Deneysel Sonuçlar”, 11. Ulusal J&nekoloj& ve Obstetr&k Kongres&, 
Antalya, 15-19 Mayıs 2013 (Poster Sunumu).  

D14. İ. Selçuk, M. Oz, A. Oskov&, N. Cet&nkaya, B. Ozdal, M.M.Meydanlı, T. Güngör, 
Analys&ng cases of atyp&cal squamous cells, can not exclude h&gh grade squamous 
&ntraep&thel&al les&ons &n regard to the r&sk of mal&gnancy, 14. Ulusal J&nekoloj&k Onkoloj& 
Kongres&, 19-23 Kasım, 2014, Antalya.  

D15. N.Cet&nkaya, İ. Selçuk, B. Coşkun, B. Ozdal, M.M. Meydanlı, T. Gungör, The 
Impact Of Tumor D&ameter On Uter&ne Clear Cell Carc&nomas, 14. Ulusal J&nekoloj&k Onkoloj& 
Kongres&, 19-23 Kasım, 2014, Antalya.  

D16. M. Oz, N. Cet&nkaya, H. Bayramoğlu, A. Usubütün, M. M. Meydanlı, T. Güngör, 
Inflammatory, Myof&broblast&c Tumor Of The Uterus, An Uncommon D&fferent&al D&agnos&s 
For Pelv&c Mass, 14. Ulusal J&nekoloj&k Onkoloj& Kongres&, 19-23 Kasım, 2014, Antalya.  

D17. M.Oz, Z.F. Cüylan, N. Cet&nkaya, B. Ozdal, M. M. Meydanlı, Ep&telyal over 
kanser& vakalarında geç&r&lm&ş h&sterektom&n&n kanser h&stoloj&s& üzer&ne etk&s&, retrospekt&f 
kohort çalışması, 14. Ulusal J&nekoloj&k Onkoloj& Kongres&, 19-23 Kasım, 2014, Antalya.  

D18. B. Ozdal, İ. Selçuk, E. Korkmaz, N. Cet&nkaya, S. Bas, M. M. Meydanlı, Vulvar 
carc&nomas ar&s&ng from Barthol&n gland should not be neglected, 14. Ulusal J&nekoloj&k 
Onkoloj& Kongres&, 19-23 Kasım, 2014, Antalya.  

D19. N. Cet&nkaya, E. Korkmaz, M. Oz, S. Akbay, M. M. Meydanl&, T. Gungor, Mal&gn 
Ep&thel&al Tumor Of Probably gynecolog&c In Or&g&n Metastat&c To The Accompany&ng Small 
Bowel Gastro&ntest&nal Stromal Tumor (GIST), 14. Ulusal J&nekoloj&k Onkoloj& Kongres&, 19- 
23 Kasım, 2014, Antalya.  

D.20. N&lüfer Çet&nkaya, Sevda Baş, N&lüfer Alagöz, M&ne Çavdar Atlı, M. Mutlu 
Meydanlı Vaj&nal Kanser: 9 Olguluk Vaka Ser&s&. 12. Zeka& Tah&r Burak Kongres& 12-14 Kasım 
Ankara mar&ot  

D 21. N&lüfer Çet&nkaya, Sevda Baş, N&lüfer Alagöz, M&ne Çavdar Atlı, M. Mutlu 
Meydanlı. Vulva Kanser&nde Tek Merkez Sonuçları-Zeka& Tah&r Burak Kadın Sağlığı Eğ&t&m ve 
Araştırma Hastanes& Deney&m&. 12. Zeka& Tah&r Burak Kongres& 12-14 Kasım Ankara Mar&ot  

D22. N&lüfer Çet&nkaya, Sevda Baş, M&ne Çavdar Atlı, N&lüfer Alagöz, M. Mutlu 
Meydanlı Serv&kal Adenokars&nomlarda Kaba Sağ Kalım Süres& Üzer&ne Etk&l& Prognost&k 
Faktörler. 12. Zeka& Tah&r Burak Kongres& 12-14 Kasım Ankara Mar&ot  

D23. N&lüfer Çet&nkaya, Sevda Baş, M&ne Çavdar Atlı, N&lüfer Alagöz, M. Mutlu 



58 

 

Meydanlı Skuamöz Hücrel& Serv&ks Kanser&nde Prognost&k Faktörler. 12. Zekai Tahir Burak 
Kongresi 12-14 Kasım Ankara Mariot  

 

E. Book Chapter Translations :  

E1. Kitabın Adı: Williams Obstetrics Yazar:Schorge JO, Schaffer JI, Halvorson LM, 
Bradshaw KD, Cunningham FG. 

Çeviri Editörü: Yavuz Ceylan, Gökhan Yıldırım, Halil Aslan, Ahmet Gül, Ali Gedikbaşı. 
ISBN: 978-975-420-768-2 

Yayınevi: Nobel Tıp/2009  

Bölüm 33: Sterilizasyon Sayfa: 698  

Bölüm 41: Genel Görüşler ve Maternal Değerlendirme Sayfa: 912  

E2. Kitabın Adı: Yardımla Üreme Teknikleri Temel Kitabı, Yazar: David K. Gardner, 
Ariel Weissman, Colin Howles, Zeev Shoham.  

Çeviri Editörü: Tülay İrez, Oktay Arda, Semih Kaleli, ISBN: 978-975-420-741-5 

Yayınevi: Nobel Tıp/2010  

Bölüm 50: Tekrarlayan İmplantasyon Başarısızlığı: Güncel Terapötik Yaklaşımlar Sayfa: 
667  

E3. Kitabın Adı: Williams Obstetrics, Yazar: Cunningham FG, Leveno KJ, Bloom SL, 
Spong CY, Dashe JS, Hoffman BL, Casey BM, Sheffield JS. 

Çeviri Editörü: Gökhan Yıldırım, ISBN: 978-605-335-172-6  

Yayınevi: Nobel Tıp/2016  

Bölüm 58: Endokrin Hastalıklar , Sayfa: 1147  

Bölüm 63: Neoplastik Hastalıklar, Sayfa: 1219 

Bölüm 65: Cinsel Yolla Bulaşan Enfeksiyonlar, Sayfa: 1265  

F. Book Chapter Writing:  

F1. Kitabın Adı: Semiyoloji  

Yazar: Yaşar Küçükardalı  

Editör: Yaşar Küçükardalı ISBN: 978-975-420-942-6  
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Yayınevi: Nobel Tıp/2013  

Bölüm 15: Kadın-Doğum Sayfa: 457  

H. Certificate, Course and Workshop Participation:  

Certificate: 

1. Uygulama Eğitimi, Ankara, Sertifika, 11.11.2015-12.11.2015 (ulusal) Sağlık 
Bilimleri Alanında Ar-Ge Proje Önerisi Hazırlama Uygulama Eğitimi, Ar-Ge 

2. Güncel Üreme Endokrinolojisi, Yardımcı Üreme Teknikleri Kongresi ve 1. Üreme 
Tıbbı derneği Kongresi, Üreme Tıbbı, Sheraton Hotel Çeşme/İzmir, Sertifika, 17.04.2008-
20.04.2008 (ulusal) 

3.33. Zeynep Kamı̇L Jı̇Neko-Patolojı̇ Kongresı̇, Jı̇Nekolojı̇-Obstetrı̇K, Wyndham Grand 
İstanbul, Sert&f&ka, 07.11.2015 -08.11.2015 (Ulusal)  

4. M&ddle East and Turk&sh Gynecolog&c Oncology Jo&nt Meet&ng, Jı̇nekolojı̇k Onkolojı̇ 
Ankara, Sert&f&ka, 27.02.2016 -28.02.2016 (Uluslararası)  

5.19th Internat&onal Meet&ng of the European Soc&ety of Gynaecolog&cal Oncology 
(ESGO), Jı̇nekolojı̇k Onkolojı̇, N&ce, France, Sert&f&ka, 24.10.2015 -27.10.2015 (Uluslararası)  

6.12. Zekaı̇ Tah&r Burak Jı̇nekolojı̇ ve Obstetrı̇k Kongresı̇, Jı̇nekolojı̇-Obstetrı̇k, Ankara, 
Marr&ot Hotel, Sert&f&ka, 12.11.2015 -14.11.2015 (Ulusal)  

7.Deney Hayvanları Kullanım Sertı̇fı̇kası, Deney Hayvanları Kullanım Sertı̇fı̇kası, 
Yed&tepe Ünı̇versı̇tesı̇/İstanbul, Sert&f&ka, 09.11.2009 -19.11.2009 (Ulusal)  

8.Palandöken Kadın Doğum, Jı̇nekolojı̇-Obstetrı̇k, Polat Erzurum Resort Hotel, 
Sert&f&ka, 03.03.2016 -06.03.2016 (Ulusal)   

9.Kard&yak Yaşam Desteğ& Teor&k ve Prat&k Eğ&t&m&, CPR Eğ&t&m&, Yed&tepe 
Ünı̇versı̇tesı̇/İstanbul, Sert&f&ka, 01.12.2007 (Ulusal)   

10.Ulusal perinatoloji Kongresi, Perinatoloji, Rixos Premium/Antalya, Sertifika, 
26.04.2007 (Ulusal)  

11.6th Annual Meet&ng Of Med&terranean Soc&ety For Reproduct&ve Med&c&ne, 
Reprodüktı̇f Endokr&nolojı̇, Antalya, Sert&f&ka, 20.04.2007 -23.04.2007 (Uluslararası)  

12.Bas&c Fetal Echocard&ography, Fetal USG, The Fetal Med&cıne Foundat&on/Internet 
Based Course, Sert&f&ka, 04.02.2011 (Uluslararası)  

13.'3. Ulusal Üreme Endokrı̇nolojı̇sı̇ ve &nfertı̇l&te Kongresı̇', Üreme Sağlığı, Sungate 
Port Royal Delux Resort Hotel/Antalya, Sert&f&ka, 16.10.2008 -19.10.2008 (Ulusal)  
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14.9. Ulusal Jı̇nekolojı̇ Ve Obstetrı̇k Kongresı̇, Jı̇nekolojı̇-Obstetrı̇k, Kervansaray 
Otel/Antalya, Sert&f&ka, 17.05.2011 -22.05.2011 (Ulusal)  

15.Adrı̇yatı̇kten Ç&n’e Üreme Sağlığı Toplantıları, Üreme Sağlığı, B&şkek/Kırgız&stan, 
Sert&f&ka, 02.03.2009 -06.03.2009 (Uluslararası)  

16.Contınu&ng Med&cal Educat&on, The 11-13 Weeks Scan Onl&ne Course, Fetal USG, 
Boonshoft School Of Med&cıne Wr&ght State Un&vers&ty, Onl&ne Course, Sert&f&ka, 29.04.2011 
(Uluslararası)  

17.Fetal Tıp Derneğı,̇ F&rst Tr&mester Screen&ng and D&agnos&s, The 11-14 Week Scan, 
Antalya, Sert&f&ka, 25.04.2007 (Uluslararası)  

18.Sedasyon/Analjezı̇ Uygulama, Amel&yathane Dışı Sedasyon Ve Analjezı̇ Uygulama, 
Yed&tepe Ünı̇versı̇tesı̇/İstanbul, Sert&f&ka, 01.12.2007 (Ulusal)  

19.Türk Perı̇natolojı̇ Derneğı,̇ Mezun&yet Sonrası Eğ&t&m Kursu, Antenatal Yönet&m, 
Bostancı Green Park Otel/İstanbul, Sert&f&ka, 03.12.2006 (Ulusal)  

20.Cerv&cal Assessment, Fetal USG, The Fetal Med&c&ne Foundat&on/Internet Based 
Course, Sert&f&ka, 05.02.2011 (Uluslararası)  

21.The 11-13 Weeks Scan, Fetal USG, The Fetal Med&cıne Foundat&on/Internet Based 
Course, Sert&f&ka, 29.04.2011 (Uluslararası)  

22.Antenatal Surve&llance, Fetal USG, The Fetal Med&cıne Foundat&on/Internet Based 
Course, Sert&f&ka, 04.02.2011 (Uluslararası)  

23.Ürojı̇nekoloj&de Mesh Uygulaması, Ürojı̇nekolojı̇, İstanbul, Sert&f&ka, 04.03.2010 - 
05.03.2010 (Ulusal)  

24.11. Ulusal Jı̇nekolojı̇k Onkolojı̇ Kongresı̇, Onkolojı̇ Eğ&t&m, Belek-Antalya, Sert&f&ka, 
30.04.2008 -04.05.2008 (Ulusal)  

Course: 

1.Arbe&tsgemeınschaft Gynakolog&sche Endoskop&e, Jı̇nekolojı̇k Endoskopı̇, Age- 
Grundkurs 'Gynakolog&sche Endoskop&e', K&el School, Kurs, 29.08.2011 - 02.09.2011 
(Uluslararası)  

2.Neonatal Resüsı̇tasyon Programı Uygulayıcı Sertı̇fı̇kası, Neonatal Resüsı̇tasyon 
Eğ&t&m&, İstanbul, Kurs, 03.05.2010 -05.05.2010 (Ulusal)  

3.Türk Cerrahı̇ Derneğı̇, Stapler Eğ&t&m& Ve Kullanımı, Stapler Eğ&t&m&, Ankara, Kurs, 
27.12.2014 (Ulusal)  

4.Yed&tepe Ünı̇versı̇tesı̇ Hastanesı̇, Fetal Kalp Tarama Kursu, Fetal USG, Yed&tepe 
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Ünı̇versı̇tesı̇/İstanbul, Kurs, 10.02.2012 (Ulusal)  

5.Kardı̇opulmoner Resüsı̇tasyon (CPR), CPR Eğ&t&m&, Zekaı̇ Tah&r Burak Kadın Sağlığı 
Eğ&t&m ve Araştırma Hastanesı̇/Ankara, Kurs, 04.12.2013 (Ulusal)  

6.Kolposkopı̇ Kursu, Kolposkopı̇ Eğ&t&m, Zekaı̇ Tah&r Burak Kadın Sağlığı Eğ&t&m ve 
Araştırma Hastanesı̇, Jı̇nekolojı̇k Onkolojı̇ Cerrah&s& Kl&n&ğ&, Kurs, 16.11.2013 (Ulusal)  

7.Ac&l Obstetrı̇k Bakım Kl&n&syen Eğ&t&m&, Ac&l Obstetrı̇k Bakım, Türk&ye Halk Sağlığı 
Kurumu, Kadın Ve Üreme Sağlığı Da&re Başkanlığı, Kurs, 03.11.2014 -05.11.2014 (Ulusal)  

8.TJOD Ankara Şubes& Etl&k Zübeyde Hanım Kadın Hastalıkları EAH &y& Kl&n&k 
Uygulamalar Kursu, İy& Kl&n&k Uygulamalar, Ankara, Kurs, 21.01.2015 (Ulusal)  

9.Jı̇nekolojı̇k Onkolojı̇ Cerrah&s&nde Endoskop&k Yaklaşımlar Kursu, 1. Basamak, 
Jı̇nekolojı̇k Onkoloj&de Endoskopı̇, Ankara Ünı̇versı̇tesı̇ Tıp Fakültesı̇ Kadın Hastalıkları Ve 
Doğum Anab&l&m Dalı, Kurs, 20.06.2015 -21.06.2015 (Ulusal)  

10.Trı̇mester Ultrasonografı̇ Kursu, Nukal Tarama Sertı̇kasyonu, 11. Ulusal Perı̇natolojı̇ 
Kongresı̇, Kurs, 26.04.2007-29.04.2007 (Ulusal)  

11.Ürojı̇nekolojı̇ Cerrahı̇ Kursu, Ürojı̇nekolojı̇ Eğ&t&m, Yed&tepe Ünı̇versı̇tesı̇ 
Hastanesı̇/İstanbul, Kurs, 27.03.2009 (Ulusal)  

12.Türk Jı̇nekolojı̇ & Obstetrı̇k Derneğı̇ İstanbul Şubesı̇, Kolposkopı̇ Kursu, Kolposkopı̇ 
Eğ&t&m&, Harb&ye Askerı̇ Müze Kültür Merkezı̇/İstanbul, Kurs, 18.10.2009 (Ulusal)  

13.Perı̇natal Tıpta 3d-4d Sonografı̇ Kursu, Perı̇natal USG, 11. Ulusal Perı̇natolojı̇ 
Kongresı̇, Kurs, 26.04.2007 -29.04.2007 (Ulusal)  

14.Standard Tra&n&ng Course In Gynaecolog&cal Endoscopy, Jı̇nekolojı̇k Endoskopı̇, 
K&el School Of Gynaecolog&cal Endoscopy and Reproduct&ve Med&c&ne, Kurs, 29.08.2011 -
02.09.2011 (Uluslararası)  

Workshop: 

1.Türk Jı̇nekolojı̇k Onkolojı̇ Derneğı,̇ Trofoblastı̇k Hastalıklar Derneğı ̇ Batı Karaden&z 
Çalıştay ve Sempozyumu, Jı̇nekolojı̇k Onkolojı̇, T.C. Sakarya Ünı̇versı̇tesı̇, Merkez Kampüsü / 
Sakarya, Çalıştay, 15.02.2014 -16.02.2014 (ulusal)  

2.19th Internat&onal Pelv&c Pa&n Soc&ety Annual Sc&ent&f&c Meet&ng, Pelv&c Pa&n, Ceylan 
Intercont&nental Hotel / İstanbul, Çalıştay, 26.05.2011 -29.05.2011 (Uluslararası)  

3.Türk Jı̇nekolojı̇k Onkolojı̇ Derneğı̇ Güneydoğu Anadolu Çalıştay ve Sempozyumu, 
Jı̇nekolojı̇k Onkolojı̇, D&yarbakır, Çalıştay, 30.11.2013 (Ulusal)  

4.Türk Jı̇nekolojı̇k Onkolojı̇ Derneğı̇ Doğu ve Güneydoğu Anadolu Çalıştay ve 
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Sempozyumu, Jı̇nekolojı̇k Onkolojı̇, Şanlıurfa, Çalıştay, 07.06.2014 -08.06.2014 (Ulusal) 

5.Türk Jı̇nekolojı̇k Onkolojı̇ Derneğı̇ Doğu Akden&z Çalıştay ve Sempozyumu, 
Jı̇nekolojı̇k Onkolojı̇, Hatay, Çalıştay, 13.09.2014 (Ulusal)  

6.Üreme Tıbbında Güncel Yaklaşımlar Sempozyumu, Üreme Endokrı̇nolojı̇sı̇, Ankara 
H&lton, Çalıştay, 20.12.2008 -21.12.2008 (Ulusal)  

7.Üreme Tıbbı Derneğı̇ Jı̇nekolojı̇k Endoskopı̇ Çalıştayı 'Teor&k ve Uygulamalı 
Eğ&t&m',Endoskopı̇ Eğ&t&m, Ümran&ye EAH/İstanbul, Çalıştay, 03.04.2009 -05.04.2009 (Ulusal)  

8.Neuroendocr&nology Sympos&um & Workshop 'Exper&mental Models for Study&ng 
Neuroendocr&ne D&sorders', Nöroendokrı̇n Hastalıklar İç&n Deneysel Modeller, Yed&tepe 
Ünı̇versı̇tesı̇/İstanbul, Çalıştay, 23.04.2009 -25.04.2009 (Uluslararası)  

9.Türk Jı̇nekolojı̇k Onkolojı̇ Derneğı̇ Orta Karaden&z Çalıştay Ve Sempozyumu, 
Jı̇nekolojı̇k Onkolojı̇, Çorum, Çalıştay, 02.05.2015 -03.05.2015 (Ulusal)  

10.Türk Jı̇nekolojık̇ ̇ Ve Obstetrı̇k Derneğı̇ Ulusal Eğ&t&m Sempozyumu, Jı̇nekolojı-
Obstetr&k Güncel Konular, Antalya, Çalıştay, 25.10.2007-29.10.2007 (Ulusal) 

 

 

 


