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Abstract

Background: Effective cervical intraepithelial neoplasia (CIN) treatment and detection of high-risk recurrence patients is very
important.

Objectives: The present study aimed to compare the recurrence rate of CIN after loop electrosurgical excision procedure
(LEEP) versus cold knife conization (CKC).

Methods: This cross-sectional study involved 329 patients who underwent either LEEP (294 cases) or CKC (35 cases) in the
colposcopy clinic of referral hospitals between March 2016 and February 2021. The study population was followed up every six
months for two years after their first conization to monitor for any recurrence of the disease.

Results: There was no significant difference between the two groups regards. Thirty-two patients experienced recurrence
within two years after surgery. The rate of CIN recurrent was 30 (10.2%) cases in the LEEP group and 2(5.7%) cases in the CKC
group, with no significant differences (P-value = 0.553, RR =1.78; 95% CI = 0.44-7.15).

Conclusions: The present study compared the benefits and harms of LEEP and CKC. The recurrence rate and surgical
complications associated with both methods appeared to be similar with no significant differences. However, further high-
quality and comprehensive research with a long-term follow-up is necessary to confirm our findings.
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1. Background

Cervical cancer places in the fourth rank of the most
prevalent malignancies regarding incidence rate and
mortality in women all over the world. Cervical
intraepithelial neoplasia (CIN) is a well-known
precursor lesion of invasive cervical cancer (1, 2).

The American Society for Colposcopy and Cervical
Pathology (ASCCP) indicates precancerous cervical
lesions such as CIN should be treated with conization
(3). In this regard, the cold knife cone and loop
electrosurgical excision procedure have been best
known with the aim of performing cervical lesion
treatment conization (4, 5).

Conization of the cervix or cold knife cone (CKC) is a
surgical procedure used to diagnose and treat cervical
dysplasia or even early-stage cervical cancer (6). It
involves excising a cone-shaped portion of the cervix to
remove a cervical lesion and the entire transformation
zone (7).

A loop electrosurgical excision (LEEP) removes the
cervical abnormal tissue using a loop of thin wire that is
heated by electricity. The loop of wire acts like a scalpel
to remove the tissue (6, 7). Unlike CKC, the LEEP
procedure can be performed using local anesthesia and
in an outpatient clinic at a significantly lower cost. This
superior conservative approach of LEEP has led to a hot
topic in treating CIN (5, 8).
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However, there have been some limitations of LEEP
that force some gynecologists to select the CKC. For
example, in suspected patients with endo-cervical
invasion and involvement, CKC is usually used instead
of LEEP (9-11).

2. Objectives

Since about 15% of women who underwent
conization experience different degrees of recurrence or
residual after their treatment surgery (12), the present
study was conducted to compare the recurrence rate of
CIN after LEEP versus CKC, to report the recurrence rate
separately for each conization method, and to improve
the survival rate and prognosis of patients.

3. Methods

This cross-sectional study was conducted on 329
patients who underwent either LEEP or CKC in the
gynecology-oncology clinics of Arash and Imam
Khomeini hospitals affiliated with Tehran University of
Medical Sciences between March 2016 and March 2021.

The women aged at least 18 years old with indications
for conization were enrolled in the study. Indications for
cone biopsy include CIN III, have been proven by biopsy
sampling, the discrepancy between cytology and biopsy
and colposcopy results, suspected cancer lesions with
microscopic invasion, positive ECC, unsatisfactory
colposcopy, or related persistent symptoms despite
normal colposcopy. Patients with invasive cervical
cancer or without dysplasia detection in cone sampling
were excluded.

The first choice of conization in our department is
LEEP; however, in some cases, CKC was done. The
surgeries were all performed as an outpatient procedure
under spinal anesthesia by an expert gynecology-
oncology fellowship.

The study population was followed for an entire two-
year period. The recurrence was considered as detecting
high-grade CIN (CINII and CINII) lesions in
histopathological monitoring, which was done every six
months.

The following data were recorded for all cases:
Maternal age, Body Mass Index (BMI), menopausal
status, contraception method, first intercourse age,
sexual partner number, smoking, and underlying
disease status.

Descriptive statistics including mean, standard
deviation, and relative frequency were used to describe
the data. For data analysis, the chi-square test (for
correlation between qualitative variables) and the t-test
(for correlation between quantitative variables) were

used. All analyses were performed using SPSS version 23
software at a significant level less than 0.05.

4. Results

The medical records of 329 women who underwent
either LEEP or CKC enrolled in the study. The mean age
of patients was 36.9 t 8.5 years. The age of first
intercourse on average was 22.2 * 4.2 years. About 70%
(223 cases) were married and about 25% (81 cases) were
nulliparous.

The cases with high-risk HPV were 281 (95.6%) in the
LEEP group and 32 (91.4%) in the CKC group, with no
significant (P = 0.394) differences between the groups
regarding the prevalence of highrisk HPV. No
significant differences were detected between the two
study groups about demographic information (Table 1).

Thirty-two patients experienced recurrence within
two years after surgery. High-grade CIN recurrence was
detected in 30 (10.2%) cases in the LEEP group and 2
(5.7%) cases in the CKC group, with no significant
differences (P-value = 0.553, RR = 1.78; 95% CI = 0.44-7.15).
Recurrence with CINII was reported in 7 (25.9) women in
the LEEP group and 2 (33.3%) cases in the CKC group.
Recurrence with CINIII was detected in 20 (74.1%) women
in the LEEP group and 4 (66.7) cases in the CKC group.
Marginal involvement in the previous pathology was
not reported in the cases with CIN recurrence.

None of the cases developed early hemorrhage
within the first 24 hours after the conization. Delayed
bleeding occurred in two patients in the LEEP group and
no patient in the CKC group. Other complications were
not reported.

5. Discussion

Cervical cancer progress is a multi-step process that
is initiated with minimal changes in the cervical cells
and without effective treatment; it can advance into
invasive cervical cancer over time (13-15). Although, CKC
and LEEP, as the local cervical treatments, have
important roles in preventing invasive cervical cancer
(16-18), all patients after conization should be followed
up over 20 years to detect any treatment failure that
causes residual or recurrence of cervical cancers (19, 20).

In line with our study, the recurrence rate of high-
grade cervical lesions is reported at 6.6%, although it can
vary as low as 2.1% in CKC and equal to 14% in LEEP (21). In

some previous studies, the risk of CIN2" recurrence at
one next year is detected about twice-fold in women
who underwent LEEP rather than in CKC (22, 23), this fact
is also represented in our study.
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Table 1. The Baseline Information of the Patients

Variables LEEP Group CKC Group P-Value
Mean women age (y) 372+8.4 34.5%8.7 0.089
Gravida (times) 0.057
0 68(23.1) 13(37.1)
>1 226(76.9) 22(62.9)
Mean age of first intercourse (y) 221+42 226142 0.508
Number of sexual partners 0.459
1 233(79.2) 27(77.1)
>1 61(20.8) 8(22.9)
Smoking 0.574
Yes 42(14.3) 4(11.4)
No 252(85.7) 31(88.6)
Underlying disease 0.555
No 253(86.1) 31(88.6)
Diabetes mellitus 8(2.7) 0(0.0)
Hypertension 3(11) 1(2.8)
HIV 7(2.4) 0(0.0)
Multiple sclerosis 8(2.7) 0(0.0)
SLE 3(11) 0(0.0)
Others 12(4.1) 3(8.6)
High-risk HPV 0394
Positive 281(95.6) 32(91.4)
Negative 13 (4.4) 3(8.6)

Abbreviations: LEEP, loop electrosurgical excision procedure; CKC, cold knife conization.

@ Values are expressed as No. (%) or mean + SD.

One study from multiple hospitals in China which
includes 5050 women and another cohort study from
the national population of Sweden which consists of
153632 women with CIN or carcinoma in situ who
underwent CKC or LEEP conization, indicated that
women who underwent CKC treatment had a
significantly lower risk of recurrent cervical lesions
compared to those who underwent LEEP treatment,
which confirms our findings (24).

In contrast to our findings, in a retrospective study
by Galli et al. the recurrence rate was 8.3% vs 11.1% in
women undergoing LEEP vs. CKC group (25).
Furthermore, in four trials involving 1,035 women with
CIN, it was reported that women who underwent LEEP
for CIN experienced significantly lower rates of disease
persistence at a 6-month follow-up biopsy and
significantly lower rates of recurrence at a 12-month
follow-up biopsy compared to those who received
cryotherapy. Additionally, the study found no increase in
complication rates associated with the LEEP procedure
(26).

In some others studies, there was no significant
difference between CKC or LEEP groups regards the
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overall proportion of positive surgical margins (27). In a
study by Wang et al., 447 cases (259 with LEEP and 188
with CKC) were evaluated. The mean recurrence rate of
high-grade cervical lesions had no significant
differences in the two applied conization methods.
Recurrence with CINII was reported in 7 women (25.9) in
the LEEP group and 2 (33.3%) cases in the CKC group.
While CIN3 detection was in 20 (74.1%) women in the
LEEP group and 4 cases (66.7) in the CKC group (28).

Similar to our findings, some former studies (29, 30)
showed that post-LEEP or cryotherapy surgery
complications seem rare and the same. In contrast, in
some studies, CKC was associated with higher
complications such as preterm labor, premature
rupture of membranes, and adverse neonatal outcomes.
Higher biopsy specimen and risk of post-conization
bleeding and stenosis (31, 32).

In addition, they concluded that women who
received CKC are associated with a lower risk of HPV
persistence and recurrent cervical lesions compared to
women who received LEEP (25); otherwise, HPV
persistence rate was not evaluated in our study. Close
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follow-up is necessary for prompt detection and
treatment of persistent or recurrent disease (30).

One of the major limitations of our study was
incomplete data about HPV clearance in the follow-up
visits. The other limitation was not evaluating
reproductive outcomes such as the effect of treatment
on future spontaneous abortion rate or infertility.
Future well-designed multi-center research is needed to
evaluate the time-to-event CIN2+ recurrence rate and its
related factors, as well as high-quality follow-up studies.

5.1. Conclusions

The present study compared the benefits and harms
of CKC and LEEP. The recurrence rate and surgery
complications of the two methods seem similar with no
significant differences, although more high-quality and
comprehensive research with a long-term follow-up
period is needed to confirm our findings.

Footnotes

Authors' Contribution: Study concept and design: A.
G.; acquisition of data: N. T.; analysis and interpretation
of data: A.T; drafting of the manuscript: N. T. and E. F;
critical revision of the manuscript for important
intellectual  content, statistical analysis: E.F;
administrative, technical, and material support: A. T,;
study supervision: A. G.

Conflict of Interests Statement: The authors have
declared they have no conflicts of interest or financial
support.

Data Availability: The dataset presented in the study
is available on request from the corresponding author
during submission or after publication.

Ethical Approval: Ethical approval of the study was
obtained from the Institutional Review Board of Tehran
University of Medical Sciences
(IRTUMS.MEDICINE.REC.1400.1041 ) based on the
Declaration of Helsinki.

Funding/Support: This study did not have any funds
or grants.

Informed Consent: Informed consent was obtained
from all participant.

References

1. Ferlay ], Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, et al.
Cancer incidence and mortality worldwide: sources, methods and

12.

13.

14.

major patterns in GLOBOCAN 2012. Int | Cancer. 2015;136(5):E359-86.
[PubMed ID: 25220842]. https://doi.org[10.1002[ijc.29210.

Ciavattini A, Di Giuseppe ], Marconi C, Giannella L, Delli Carpini G,
Paolucci M, et al. Hysterectomy for cervical intraepithelial neoplasia:
A retrospective observational multi-institutional study. Int ] Gynaecol
Obstet. 2022;159(3):679-88. [PubMed ID: 35474511]. [PubMed Central
ID: PMC9790541]. https://doi.org/10.1002/ijgo.14233.

Lu ], Han S, Li Y, Na ], Wang |. A study on the correlation between the
prognosis of HPV infection and lesion recurrence after cervical
conization. Front Microbiol. 2023;14:1266254. [PubMed ID: 37869677].
[PubMed Central ID: PMC10587556].
https://doi.org[10.3389/fmicb.2023.1266254.

Albulescu A, Plesa A, Fudulu A, Iancu IV, Anton G, Botezatu A.
Epigenetic approaches for cervical neoplasia screening (Review). Exp
Ther Med. 2021;22(6):1481. [PubMed ID: 34765022]. [PubMed Central ID:
PMC8576616]. https://doi.org/10.3892/etm.2021.10916.

Gennigens C, Jerusalem G, Lapaille L, De Cuypere M, Streel S, Kridelka
F, et al. Recurrent or primary metastatic cervical cancer: current and
future treatments. ESMO Open. 2022;7(5):100579. [PubMed ID:
36108558]. [PubMed Central ID: PMC9588874].
https:[/doi.org[10.1016/j.esmo0p.2022.100579.

Burmeister CA, Khan SF, Schafer G, Mbatani N, Adams T, Moodley |, et
al. Cervical cancer therapies: Current challenges and future
perspectives. Tumour Virus Res. 2022;13:200238. [PubMed ID:
35460940]. [PubMed Central ID: PMC9062473].
https:[/doi.org[10.1016/j.tvr.2022.200238.

Clarke MA, Unger ER, Zuna R, Nelson E, Darragh TM, Cremer M, et al.
A Systematic Review of Tests for Postcolposcopy and Posttreatment
Surveillance. J Low Genit Tract Dis. 2020;24(2):148-56. [PubMed ID:
32243310]. [PubMed Central ID: PMC7141755).
https://doi.org/10.1097/LGT.0000000000000526.

Desravines N, Miele K, Carlson R, Chibwesha C, Rahangdale L. Topical
therapies for the treatment of cervical intraepithelial neoplasia
(CIN) 2-3: A narrative review. Gynecol Oncol Rep. 2020;33:100608.
[PubMed ID: 32685652]. [PubMed Central ID: PMC7356206].
https:|/doi.org[10.1016/j.gore.2020.100608.

Eriksen DO, Jensen PT, Schroll |B, Hammer A. Human papillomavirus
vaccination in women undergoing excisional treatment for cervical
intraepithelial neoplasia and subsequent risk of recurrence: A
systematic review and meta-analysis. Acta Obstet Gynecol Scand.
2022;101(6):597-607. [PubMed ID: 35470865]. [PubMed Central ID:
PMC9564558]. https://doi.org/10.1111/a0gs.14359.

Hecken JM, Rezniczek GA, Tempfer CB. Innovative Diagnostic and
Therapeutic Interventions in Cervical Dysplasia: A Systematic Review
of Controlled Trials. Cancers (Basel). 2022;14(11). [PubMed ID:
35681649]. [PubMed Central ID: PMC9179487].
https://doi.org[10.3390/cancers14112670.

Curty G, de Carvalho PS, Soares MA. The Role of the Cervicovaginal
Microbiome on the Genesis and as a Biomarker of Premalignant
Cervical Intraepithelial Neoplasia and Invasive Cervical Cancer. Int |
Mol Sci. 2019;21(1). [PubMed ID: 31905652]. [PubMed Central ID:
PMC6981542]. https:/[doi.org/10.3390/ijms21010222.

Kocken M, Helmerhorst TJ, Berkhof ], Louwers JA, Nobbenhuis MA,
Bais AG, et al. Risk of recurrent high-grade cervical intraepithelial
neoplasia after successful treatment: a long-term multi-cohort study.
Lancet  Oncol.  2011;12(5):441-50.  [PubMed ID:  21530398].
https://doi.org/10.1016/S1470-2045(11)70078-X.

Pinto AP, Crum CP. Natural history of cervical neoplasia: defining
progression and its consequence. Clin Obstet Gynecol. 2000;43(2):352-
62. [PubMed ID: 10863633]). https://doi.org/10.1097/00003081-
200006000-00015.

Ferlay ], Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimates
of worldwide burden of cancer in 2008: GLOBOCAN 2008. Int ]

Int ] Cancer Manag. 2024;17(1): 145236


https://brieflands.com/articles/ijcm-145236
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=235975
http://www.ncbi.nlm.nih.gov/pubmed/25220842
https://doi.org/10.1002/ijc.29210
http://www.ncbi.nlm.nih.gov/pubmed/25220842
https://doi.org/10.1002/ijc.29210
http://www.ncbi.nlm.nih.gov/pubmed/35474511
https://www.ncbi.nlm.nih.gov/pmc/PMC9790541
https://doi.org/10.1002/ijgo.14233
http://www.ncbi.nlm.nih.gov/pubmed/37869677
https://www.ncbi.nlm.nih.gov/pmc/PMC10587556
https://doi.org/10.3389/fmicb.2023.1266254
http://www.ncbi.nlm.nih.gov/pubmed/34765022
https://www.ncbi.nlm.nih.gov/pmc/PMC8576616
https://doi.org/10.3892/etm.2021.10916
http://www.ncbi.nlm.nih.gov/pubmed/36108558
https://www.ncbi.nlm.nih.gov/pmc/PMC9588874
https://doi.org/10.1016/j.esmoop.2022.100579
http://www.ncbi.nlm.nih.gov/pubmed/35460940
https://www.ncbi.nlm.nih.gov/pmc/PMC9062473
https://doi.org/10.1016/j.tvr.2022.200238
http://www.ncbi.nlm.nih.gov/pubmed/32243310
https://www.ncbi.nlm.nih.gov/pmc/PMC7141755
https://doi.org/10.1097/LGT.0000000000000526
http://www.ncbi.nlm.nih.gov/pubmed/32685652
https://www.ncbi.nlm.nih.gov/pmc/PMC7356206
https://doi.org/10.1016/j.gore.2020.100608
http://www.ncbi.nlm.nih.gov/pubmed/35470865
https://www.ncbi.nlm.nih.gov/pmc/PMC9564558
https://doi.org/10.1111/aogs.14359
http://www.ncbi.nlm.nih.gov/pubmed/35681649
https://www.ncbi.nlm.nih.gov/pmc/PMC9179487
https://doi.org/10.3390/cancers14112670
http://www.ncbi.nlm.nih.gov/pubmed/31905652
https://www.ncbi.nlm.nih.gov/pmc/PMC6981542
https://doi.org/10.3390/ijms21010222
http://www.ncbi.nlm.nih.gov/pubmed/21530398
https://doi.org/10.1016/S1470-2045(11)70078-X
http://www.ncbi.nlm.nih.gov/pubmed/10863633
https://doi.org/10.1097/00003081-200006000-00015
https://doi.org/10.1097/00003081-200006000-00015

Ghahghaei-Nezamabadi A et al.

Brieflands

15.

16.

17.

18.

19.

20.

21

22.

23.

Cancer. 2010;127(12):2893-917.
https://doi.org/10.1002/ijc.25516.

Sant M, Aareleid T, Berrino F, Bielska Lasota M, Carli PM, Faivre |, et al.
EUROCARE-3: survival of cancer patients diagnosed 1990-94-results
and commentary. Ann Oncol. 2003;14 Suppl 5:v61-118. [PubMed ID:
14684501]. https:[/doi.org[10.1093/annonc/mdg754.

[PubMed ID: 21351269].

International Agency for Research on Cancer. Cervix Cancer Screening:
IARC Handbooks of Cancer Prevention. IARC Press; 2005. p.1-302.

International Agency for Research on Cancer. WHO Classification of
Tumours: Female Genital Tumours. 5th ed. Lyon, France: IARC Press;
2020.

Kyrgiou M, Arbyn M, Bergeron C, Bosch FX, Dillner J, Jit M, et al.
Cervical screening: ESGO-EFC position paper of the European Society
of Gynaecologic Oncology (ESGO) and the European Federation of
Colposcopy (EFC). Br ] Cancer. 2020;123(4):510-7. [PubMed ID:
32507855]. [PubMed Central ID: PMC7434873).
https://doi.org/10.1038/s41416-020-0920-9.

Ghaem-Maghami S, Sagi S, Majeed G, Soutter WP. Incomplete excision
of cervical intraepithelial neoplasia and risk of treatment failure: a
meta-analysis. Lancet Oncol. 2007;8(11):985-93. [PubMed ID: 17928267].
https://doi.org/10.1016/S1470-2045(07)70283-8.

Fambrini M, Penna C, Pieralli A, Bussani C, Fallani MG, Andersson KL,
et al. PCR detection rates of high risk human papillomavirus DNA in
paired self-collected urine and cervical scrapes after laser CO2
conization for high-grade cervical intraepithelial neoplasia. Gynecol
Oncol. 2008;109(1):59-64. [PubMed ID: 18255129)].
https://doi.org/10.1016/j.ygyno.2007.12.032.

Arbyn M, Redman CWE, Verdoodt F, Kyrgiou M, Tzafetas M, Ghaem-
Maghami S, et al. Incomplete excision of cervical precancer as a
predictor of treatment failure: a systematic review and meta-
analysis. Lancet Oncol. 2017;18(12):1665-79. [PubMed ID: 29126708].
https://doi.org/10.1016/S1470-2045(17)30700-3.

Duggan BD, Felix JC, Muderspach LI, Gebhardt JA, Groshen S, Morrow
CP, et al. Cold-knife conization versus conization by the loop
electrosurgical excision procedure: a randomized, prospective study.
Am ] Obstet Gynecol. 1999;180(2 Pt 1):276-82. [PubMed ID: 9988787].
https://doi.org/10.1016/s0002-9378(99)70200-0.

Mathevet P, Dargent D, Roy M, Beau G. A randomized prospective
study comparing three techniques of conization: cold knife, laser,
and LEEP. Gynecol Oncol. 1994;54(2):175-9. [PubMed ID: 8063242].
https://doi.org[10.1006/gyno.1994.1189.

Int ] Cancer Manag. 2024;17(1): 145236

24.

25.

26.

27.

28.

20.

30.

3L

32.

Yi H, Liu Y, Chen X, Zheng H, Zhang Y, Liu S, et al. Long-Term
Outcomes after Cervical Cold Knife and Loop Electrosurgical Excision
Procedure Conization: Insights from a Multicenter Chinese Database
and Swedish Nationwide Cohort Study. Lancet. 2024;Preprint.

Galli G, Mancino P, Santangelo G, Vasta A, Giannini A, D’Oria O, et al.
Loop Electrosurgical Excision Procedure and Cold Knife Conization:
which is the best? A large retrospective study. Italian | Gynaecol
Obstetrics. 2022;34(2). https://doi.org/10.36129/j0g.2022.22.

D'Alessandro P, Arduino B, Borgo M, Saccone G, Venturella R, Di Cello
A, et al. Loop Electrosurgical Excision Procedure versus Cryotherapy
in the Treatment of Cervical Intraepithelial Neoplasia: A Systematic
Review and Meta-Analysis of Randomized Controlled Trials. Gynecol
Minim Invasive Ther. 2018;7(4):145-51. [PubMed ID: 30306032]. [PubMed
Central ID: PMC6172872]. https:|/doi.org[10.4103/GMIT.GMIT_56_18.

Shin JW, Rho HS, Park CY. Factors influencing the choice between
cold knife conization and loop electrosurgical excisional procedure
for the treatment of cervical intraepithelial neoplasia. | Obstet
Gynaecol ~ Res.  2009;35(1):126-30. [PubMed ID:  19215559].
https://doi.org/10.1111/j.1447-0756.2008.00834.X.

Wang XI, Huang F, Zhang S. Loop Electrosurgical Excision Procedure
vs. Cold Knife Cone in Treatment of Cervical Intraepithelial
Neoplasia: Review of 447 Cases. Ann Clin Lab Sci. 2017;47(6):663-7.
[PubMed ID: 29263039].

Zeng Y, Jiang T, Zheng Y, Yang |, Wei H, Yi C, et al. Risk factors
predicting residual lesion in subsequent hysterectomy following
cold knife conization (CKC) for high-grade squamous intraepithelial
lesion (HSIL). BMC Womens Health. 2022;22(1):358. [PubMed ID:
36042513]. [PubMed Central ID: PMC9426006].
https:|/doi.org/10.1186/s12905-022-01939-z.

Gao Y, Wang H, Xiao Y. The effect of cold-knife conization on
pregnancy outcomes in patients with cervical lesions. PLoS One.
2022;17(12). €0278505. [PubMed ID: 36454992]. [PubMed Central ID:
PMC9714936]. https://doi.org/10.1371/journal.pone.0278505.

Hillemanns P, Kimmig R, Dannecker C, Noorzai T, Diebold J, Thaler CJ,
et al. [LEEP versus cold knife conization for treatment of cervical
intraepithelial neoplasias]. Zentralbl Gynakol. 2000;122(1):35-42.
[PubMed ID:10785949].

Brun JL, Youbi A, Hocke C. [Complications, sequellae and outcome of

cervical conizations: evaluation of three surgical technics]. ] Gynecol
Obstet Biol Reprod (Paris). 2002;31(6):558-64. [PubMed ID: 12407327].


https://brieflands.com/articles/ijcm-145236
http://www.ncbi.nlm.nih.gov/pubmed/21351269
https://doi.org/10.1002/ijc.25516
http://www.ncbi.nlm.nih.gov/pubmed/14684501
https://doi.org/10.1093/annonc/mdg754
http://www.ncbi.nlm.nih.gov/pubmed/32507855
https://www.ncbi.nlm.nih.gov/pmc/PMC7434873
https://doi.org/10.1038/s41416-020-0920-9
http://www.ncbi.nlm.nih.gov/pubmed/17928267
https://doi.org/10.1016/S1470-2045(07)70283-8
http://www.ncbi.nlm.nih.gov/pubmed/18255129
https://doi.org/10.1016/j.ygyno.2007.12.032
http://www.ncbi.nlm.nih.gov/pubmed/29126708
https://doi.org/10.1016/S1470-2045(17)30700-3
http://www.ncbi.nlm.nih.gov/pubmed/9988787
https://doi.org/10.1016/s0002-9378(99)70200-0
http://www.ncbi.nlm.nih.gov/pubmed/8063242
https://doi.org/10.1006/gyno.1994.1189
https://doi.org/10.36129/jog.2022.22
http://www.ncbi.nlm.nih.gov/pubmed/30306032
https://www.ncbi.nlm.nih.gov/pmc/PMC6172872
https://doi.org/10.4103/GMIT.GMIT_56_18
http://www.ncbi.nlm.nih.gov/pubmed/19215559
https://doi.org/10.1111/j.1447-0756.2008.00834.x
http://www.ncbi.nlm.nih.gov/pubmed/29263039
http://www.ncbi.nlm.nih.gov/pubmed/36042513
https://www.ncbi.nlm.nih.gov/pmc/PMC9426006
https://doi.org/10.1186/s12905-022-01939-z
http://www.ncbi.nlm.nih.gov/pubmed/36454992
https://www.ncbi.nlm.nih.gov/pmc/PMC9714936
https://doi.org/10.1371/journal.pone.0278505
http://www.ncbi.nlm.nih.gov/pubmed/10785949
http://www.ncbi.nlm.nih.gov/pubmed/12407327

