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Article 
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Abstract: Objectives: To evaluate the relationship between the type of conization, the volume and dimensions 
of the cone, with the persistence/recurrence of CIN 2-3, presence of affected margins and post-cone HR-HPV 
positivity. Methods: 227 women treated with LLETZ and histologically confirmed CIN2-3 were evaluated 
between 1996 and 2006 and followed up until June 2016. Age, type of resection according to IFCPC 2011, 
volume, cone dimensions, margins were studied. of resection, post-cone high-risk human papillomavirus (HR-
HPV) status and viral load. Determinants of HR-HPV positivity were estimated using unconditional logistic 
regression and time to recurrence was assessed using Kaplan-Meier curves. Results: Persistent/recurrent CIN2-
3 was found in 12 cases (5.2%), type 1 conization was performed in 81 patients, with 5 recurrences (6.1%), type 
2 in 101 patients, with 6 recurrences (5 .9%) and type 3 resection in 45 women, with 1 recurrence (2.2%). Volume 
and dimensions were not associated with recurrence. The Log-Rank Test did not show a significant difference 
between the 3 treatments (p= 0.18). The free margins in type 1 were 37%, in type 2 resection 61% and in type 3 
71% (p=0.001). Resection type 1 had 15% HR-HPV post positive cone, type 2 reached 16% and type 3 had 9%, 
this difference being non-significant (p=0.58). The incidence of recurrence at 36 months in type 1 resection was 
0.08%, in type 2 treatment it was 0.04% and in type 3 resection it was 0.0%. Conclusions : Type 3 resection had 
a higher proportion of free margins and lower post-cone HR-HPV positivity, with a lower incidence of 
persistence/recurrence. 

Keywords: uterine cervical dysplasia; clinical efficacy; high-risk human papillomavirus infection; 
cervical cancer; HPV persistence 

 

Introduction 

Women with high-grade cervical intraepithelial neoplasia (CIN 2-3) should be treated to prevent 
progression to cancer (1) . There are different treatment modalities for the transformation zone, which 
can be ablative techniques (cryotherapy or thermal ablation) or excision techniques (large loop 
excision of the transformation zone or conization with a cold knife); The choice of treatment depends 
on the type of transformation zone, the size and location of the lesion (2) . 

Large loop excision of the transformation zone (LLETZ) aims to remove the entire 
transformation zone including the entire lesion so that it can be evaluated histologically (3) . Its 
advantages are to allow histological confirmation and assessment of surgical margins, as well as to 
rule out stromal invasion (4) . Its drawbacks derive from the difficulty in histological assessment of 
the margins due to thermal damage (4) . 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.
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The transformation zone (ZT), according to the International Federation of Cervical Pathology 
and Colposcopy in 2011 (IFCPC), is classified as ZT type 1, when the transformation zone is located 
in the exocervix and is completely visible. The TZ type 2 is defined as one that is located in the 
exocervix, but is partially introduced into the endocervical canal, however, it is visible in its entirety. 
The TZ type 3 is one located in the endocervical canal and is not completely visible (5) . 

According to the type of transformation zone, the most appropriate type of excision can be 
chosen, with the aim of obtaining complete excision of the lesion. According to the modified IFCPC 
classification, 3 types of excision are included: Type 1, if the resection of a type 1 transformation zone 
is performed, the diathermic loop should not include the endocervical canal or exceed 8 mm in depth; 
Type 2, if the resection is from a type 2 transformation zone, 10 to 15mm of the endocervical canal is 
resected; Type 3, when the resection is from a type 3 transformation zone, the endocervical canal is 
extracted to a depth of 15 to 25mm (3) . 

There is controversy regarding the appropriate depth and dimensions of the conization piece 
and few studies have compared the types of resection with the possibility of recurrence. The objective 
of this study is to evaluate the relationship between the type of conization according to the IFCPC, 
the volume and dimensions of the cone (Length, width and perimeter), with the 
persistence/recurrence of CIN 2-3, presence of affected margins in the conization piece performed 
using a diathermic loop and post-cone HR-HPV positivity. 

Material and Methods 

This study included patients with a histological diagnosis of CIN 2-3, in the conization sample, 
who were treated in the Gynecology Service of the Bellvitge University Hospital, Hospitalet de 
Llobregat, Barcelona, from the Cervical Pathology Unit. The patient inclusion period was from 
January 1996 to December 2016. Women had at least one follow-up control after LLETZ. 

(n = 10), were excluded. immunosuppressed (n = 41), unknown immune status (n = 10), and 
missing channel amplitude data (n = 2). Finally, of the 471 eligible cases, 227 patients (51.4%) were 
included. The inclusion/exclusion algorithm is shown in Figure 1. 

The Log-Rank Test indicates that there is no evidence to reject that the survival curves according 
to treatment are different (p-value p= 0.183). 
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Figure 1. Cumulative incidence of relapse by treatment (Descriptive with one of the data sets chosen 
at random). 

Patient data were appropriately anonymized and protected in accordance with national 
regulations. This study was approved by the Clinical Research Ethics Committee of the Bellvitge 
University Hospital: Minutes 03/19, dated 02-14-2019. 

Surgical procedure 

Conization was performed using a diathermic loop, after applying local paracervical and Lugol 
anesthesia to the surface of the cervix. The diameter of the loop was chosen according to the 
colposcopic appearance of the lesion to be removed. Type 1 excision was performed, when a type 1 
transformation zone was found, Type 2 resection, if the transformation zone was type 2, and Type 3 
resection, when the transformation zone was type 3. In women over 35 years of age or With a 
squamocolumnar junction not visible, a second pass of the endocervical canal (top hat) was made 
with a 5 mm loop. Hemostatic coagulation was performed with a sphere electrode. The samples were 
oriented with a point at the 12 o'clock position. 

Follow-up 

Follow-up was carried out 6 and 12 months after conization, using cervical cytology and 
colposcopy. The HPV study was performed after 6 months. If the surgical margins were positive, the 
first control visit was after 3 months. 

Patients with abnormal cytology results, suspicious colposcopy findings, or positive HPV results 
had a cervical biopsy. Patients with two consecutive negative Pap tests and a normal colposcopy were 
sent for annual gynecological control. 
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Ectocervical and endocervical smears were obtained using the conventional Papanicolaou 
staining method. Cytological findings were evaluated according to the 1989 or 2001 Bethesda System 
terminology (6) . 

Colposcopy was performed with a binocular Carl Zeiss colposcope (Germany). 5% acetic acid 
was initially applied to the cervix with a cotton swab and later Lugol . Women with abnormal 
cytology (ASC-US or higher) or a positive HR-HPV test underwent colposcopy and biopsy. An 
endocervical curettage was performed if the transformation zone was type 3. 

The samples for the HPV test were processed with the test Digene (Gaithersburg, MD, USA), 
which involves signal-amplified hybridization capture using chemiluminescent detection of HR-
HPV type-specific RNA probe cocktail ( 16 , 18 , 32 , 34 , 36 , 39, 45, 51, 52, 56, 58, 59, 68). The light 
emitted from the conjugated hybrid antibody was measured by a luminometer as relative light units 
(RLU). When the RLUs were equal to or greater than the mean of a positive control (RLU) (1.0 pg / 
mL ), the sample was scored as positive. 

Persistent/recurrent disease criteria 

Recurrence was defined as CIN 2-3 by endocervical biopsy or curettage. Affected patients with 
residual/recurrent disease underwent second surgical treatment. 

Volume of the operating piece 

The volume was estimated according to the formula proposed by Carcopino (7) the 
circumference corresponds to the external circumference of the cone, the length represents the 
distance from the external/distal margin to the internal/proximal margin of the open sample and the 
thickness was defined as the distance from the stromal margin to the surface of the epithelium. The 
volume of the cone was calculated using the hemielipsoid formula : 

Volume = (1/2) × (4/3) × π × length × (circumference/2π) × thickness 

Data analysis. 

A case form was developed in ACCESS and data were entered prospectively. The variables were 
analyzed according to the type of variable and summarized in tables. The nominal categorical 
variables were described with the absolute frequency of cases, and the percentage distribution with 
respect to the total by category and the number of missing data. Continuous variables with normal 
distribution were described by the number of cases, the mean, the standard deviation and the number 
of missing data. Continuous variables that did not present a normal distribution were described by 
the number of cases, the median, the first and third quartiles , and the number of missing data. For 
continuous variables with normal distribution, the Student T test was used ; For continuous variables 
that did not follow a normal distribution, the Kruskall -Wallis test was used, and for categorical 
variables, Fisher's exact test was used to compare percentages between patients. 

Time to recurrence was assessed with the Kaplan-Meier method. The log- rank test was used to 
compare the hazard ratio between the study groups. The Cox proportional hazards model was used 
to determine risk variables. Incidences and 95% confidence intervals (CI) were calculated. 

Taking the patients as the unit of analysis, the probability of recurrence was estimated taking 
into account CIN 2-3 and CIN 1. The date of the first conization and the end date until the time of the 
last follow-up or follow-up were taken as the baseline moment. recurrence CIN 2-3 or CIN 1. Using 
a Cox regression model, the cumulative complication incidence function was calculated taking into 
account CIN 2-3 and CIN 1. 

The role of CIN 2-3 persistence as a competing risk for CIN2-3 recurrence was studied using the 
Fine and Gray models. The statistical program R in version 3.6.1 for Windows was used to process 
the data and analyze it . 
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Figure 1. ALGORITHM FOR INCLUSION-EXCLUSION OF PATIENTS IN THE STUDY.. 

Results. 

The mean age at diagnosis in type 1 treatment was 36.3 ± 11.2 years, in Type 2 the age was 36.7 
years ± 9.9 years and in the Type 3 technique the mean age was 40 .8 ± 10.8 years, with a value of P = 
0.051. A total of 54.6% of patients (124/227) had free margins in the LLETZ sample and patients with 
affected surgical margins were 31.3% (71/227). In 13.2% of patients (30/227) the resection margins 
were uncertain. Of the total group of women with positive margins, in the Type 1 technique 38.3% 
(31/81) were affected, in Type 2 29.7% (30/101) and in the Type 3 technique the margins 22.2% (10/45) 
were affected, a difference that was significant (p 0.001). The median volume according to the 
Carcopino formula, of the total group was 0.57cc, in the Type 1 technique the median was 0.45, in the 
Type 2 technique the volume was 0.66cc and in the Type 3 treatment the median volume was 0.69cc, 
these differences being significant (P=0.012). The median total perimeter for the Type 1 technique was 
11.4cm, for the Type 2 treatment it was 11.0cm and for the Type 3 treatment it was 11.2 (P=0.96). The 
depth of the cone in the type 1 technique was 0.61cm, in the Type 2 technique it was 0.96cm and in 
the type 3 technique it was 1.94mm, with a significant statistical difference (P<0.001). Endocervical 
canal widening was performed in 91.1% (41/227) of women undergoing Type 3 treatment. (Table 1). 

Table 1. Characteristics of the surgical specimen according to type of treatment. 

 [All] Type 1 Type 2 Type 3 
p.ove

rall 
N 

 N=227 N=81 N=101 N=45   

Surgical specimen characteristics 

Margins (categorized), 
N (%): 

    0.001 
22
7 
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 [All] Type 1 Type 2 Type 3 
p.ove

rall 
N 

free 
124 

(54.6%) 
30 

(37.0%) 
62 

(61.4%) 
32 

(71.1%) 
  

Exo+/-, Endo+/-, 
all, Deep 

71 (31.3%) 
31 

(38.3%) 
30 

(29.7%) 
10 

(22.2%) 
  

Uncertain 30 (13.2%) 
18 

(22.2%) 
9 (8.91%) 3 (6.67%)   

Unknown 2 (0.88%) 2 (2.47%) 0 (0.00%) 0 (0.00%)   

Median LLETZ 
Volume (Q1;Q3) 

0.57 
(0.33;0.83) 

0.45 
(0.23;0.62) 

0.66 
(0.39;0.84) 

0.69 
(0.33;0.97) 

0.012 
12
0 

Median Total 
Perimeter (Q1;Q3) 

11.1 (9.16; 
13.7) 

11.4 
(8.72;17.6) 

11.0 
(9.55;12.4) 

11.2 
(9.16;12.6) 

0.960 
12
9 

Amplitude/2 Average 
(Q1;Q3) 

1.05 
(0.92;1.25) 

1.00 
(0.85;1.25) 

1.10 
(1.00;1.25) 

1.10 
(0.95;1.30) 

0.046 
22
7 

Depth, Mean 
(standard deviation) 

0.84 (0.30) 0.61 (0.17) 0.96 (0.26) 1.94 (0.31) 
<0.00

1 
14
6 

Canal Expansion, N 
(%) 

68 (30.0%) 3 (3.70%) 
24 

(23.8%) 
41 

(91.1%) 
<0.00

1 
22
7 

The pre-cone HR-HPV result in the total group was positive in 62.1% (141/227), there was no 
significant difference in the proportion of positive or negative test results between the three 
techniques (p 0.752). The result of the first HR-HPV post LLETZ in the total group was positive in 
16.8% (38/227) and negative in 58.4% (132/227), in the Type 1 treatment the HR-HPV was positive in 
19 .8% (16/81), in the Type 2 technique it was positive in 18.0% (18/101) and in the Type 3 technique 
it was positive in 8.89% (4/45) without significant difference (P =0.457). The first RLU HPV post-
LLETZ in the Type 1 technique was negative in 51.9% (42/81), in the Type 2 technique it was negative 
in 53.5% (54/101) and in the Type 3 technique It was negative in 64.4% (29/45) (Table 2). 

Table 2. HR-HPV result according to type of treatment. 

 [ALL] Type 1 Type 2 Type 3 
p.over

all 
N 

 N=227 N=81 N=101 N=45   

HPV Results 

Previous HPV, N (%):     0.752 
22
7 

Negative 
19 

(8.37%) 
8 

(9.88%) 
6 

(5.94%) 
5 

(11.1%) 
  

Positive 
141 

(61.6%) 
49 

(60.5%) 
66 

(65.3%) 
26 

(57.8%) 
  

unknown 
67 

(29.5%) 
24 

(29.6%) 
29 

(28.7%) 
14 

(31.1%) 
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 [ALL] Type 1 Type 2 Type 3 
p.over

all 
N 

First HR-HPV post-LLETZ, N 
(%): 

    0.457 
20
5 

Negative 
132 

(58.4%) 
46 

(56.8%) 
55 

(55.0%) 
31 

(68.9%) 
  

Positive 
38 

(16.8%) 
16 

(19.8%) 
18 

(18.0%) 
4 

(8.89%) 
  

Unrealized 
56 

(24.8%) 
19 

(23.5%) 
27 

(27.0%) 
10 

(22.2%) 
  

First RLU HPV post-LLETZ 
cat, N (%): 

    0.482 
22
7 

Negative 
125 

(55.1%) 
42 

(51.9%) 
54 

(53.5%) 
29 

(64.4%) 
  

1-100 
23 

(10.1%) 
10 

(12.3%) 
9 

(8.91%) 
4 

(8.89%) 
  

>100 
10 

(4.41%) 
6 

(7.41%) 
4 

(3.96%) 
0 

(0.00%) 
  

unknown 
69 

(30.4%) 
23 

(28.4%) 
34 

(33.7%) 
12 

(26.7%) 
  

In the present study, persistence/recurrence of CIN2-3 was observed in 12 cases (5.28%), The 
cure proportion was 94.72% with the diathermic loop therapeutic procedure. This cure reached 
99.17% in completely excised cases, with free margins. Recurrence was significantly associated with 
margin status, there were 4 recurrences in patients with positive margins (HR 7.60 95% CI 0.84 to 
68.4) and 6 recurrences in patients with uncertain margins (HR 35.3 CI 95 % 4.14 to 301). The volume 
in women without recurrence had a median of 0.57cc, while in patients with recurrence the median 
volume was 0.62cc, without significant difference (p 0.441). The other dimensions: total perimeter, 
width/2, depth and canal expansion were not associated with the risk of persistence/recurrence 
(P>0.05) (Table 3). 

Table 3. Persistence/recurrence according to characteristics of the surgical specimen in patients with 
CIN 2-3 treated using LLETZ. 

. [Total] 

No 

Recurren

ce 

Recurren

ce 
HR 

p.over

all 
N 

       N=227 N=215 N=12   

Margin Status N (%):     <0.001 
24
2 

free 
124 

(54.6%) 
123 

(99.2%) 
1 (0.81%) Ref.   

Exo+/-, Endo+/-, 
All, deep 

71 
(31.0%) 

67 
(94.4%) 

4 (5.63%) 
7.60 

[0.84;68.
4] 

0.07  
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. [Total] 

No 

Recurren

ce 

Recurren

ce 
HR 

p.over

all 
N 

Not valuable 30 (13.2) 
24 

(80.0%) 
6 (20.0%) 

35.3 
[4.14;301

] 
0.001  

Unknown 
2 

(0.88%) 
1 (50.0%) 1 (50.0%) 

88.4 
[5.40;144

8] 
0.002  

Median LLETZ Volume 
(Q1;Q3) 

0.57 
(0.33;0.8

3) 

0.57 
(0.32;0.83

) 

0.62 
(0.49;0.90

) 

2.28 
[0.28;18.

7] 
0.441 

12
0 

Total perimeter, Mean 
(standard deviation) 

12.6 
(5.61) 

12.5 
(5.39) 

16.0 
(11.2) 

1.07 
[0.95;1.2

1] 
0.262 

12
9 

Amplitude/2, Mean 
(standard deviation) 

1.13 
(0.35) 

1.12 
(0.36) 

1.25 
(0.25) 

1.36 
[0.39;4.7

2] 
0.625 

22
7 

Depth, Median 
(standard deviation) 

0.84 
(0.30) 

0.83 
(0.30) 

0.93 
(0.15) 

4.29 
[0.16;116

] 
0.386 

14
6 

Channel 
Expansion,N(%) 

No 
Channel 

 
159(70.0

%) 
68 (30.0) 

 
151(95.0

%) 
64 (94.1) 

 
8 (5.03%) 
4 (5.88%) 

 
Ref. 
1.11 

[0.33;3.6
9] 

 
Ref. 

0.871 

22
7 
  

The overall mean age of the patients was 37.4 years, being 37.0 years in women without 
recurrence, and 43.9 years in the group with CIN2-3 recurrence (p 0.064). The result of the first HR-
HPV in the non-recurrence group was negative in 80.8% (131/162) of women and positive in 19.2% 
(31/162); while in the recurrence group the HR-HPV was negative in 12.5% (1/8) of patients and 
positive in 87.5% (7/8); with significant difference (HR 27.18. 95% CI 3.41 to 227). The result of the 
first RLU HPV post LLETZ in the non-recurrence group was negative in 82.6% (124/150), it was 
positive in the category from 1 to 100 in 14% (21/150) and in the RLU category > 100 was positive in 
3.3% (5/150) of patients; In the recurrence group, the HPV RLU was negative in 12.5% (1/8), it was 
positive in the 1 to 100 category in 25.0% (5/10) and in the RLU>100 category. was positive in 62.5% 
(5/8) of women, with statistical significance (HR 204, 95% CI 21.5 to 1940). In Type 1 treatment there 
were 6.17% (5/81) recurrences, in Type 2 treatment 5.94% (6/101) recurrences were observed and in 
Type 3 treatment 2.22% (1/45) were observed. ) of recurrences, but these differences in treatments did 
not have statistical significance (P=0.76) (Table 4). 

Table 4. Relationship between HR-HPV result post LLETZ and type of treatment with 
persistence/recurrence of CIN2-3 in patients affected by CIN2-3 treated with LLETZ. 
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[Total

] 

No 

Recurre

nce 

Recurre

nce 
HR p.overall N 

 N=227 N=215 N=12    

First post-LLETZ 
HR-HPV, N (%): 

      
22
6 

Negative 
132 

(58.4
%) 

131 
(80.8%) 

1 
(12.5%) 

Ref. Ref.  

Positive 
38 

(16.8
%) 

31 
(19.2%) 

7 
(87.5%) 

27.8 
[3.41;227] 

0.002  

Unrealized 
56 

(24.8
%) 

52 
(24.1%) 

4 
(33.3%) 

6.52 
[0.70;61.1] 

0.101  

First RLU HPV 
post-LLETZ 

categories, N (%): 
     

22
7 

Negative 
125 

(55.1
%) 

124 
(82.6%) 

1 
(12.5%) 

Ref. Ref.  

1-100 
23 

(10.1
%) 

21 
(14.0%) 

2 
(25.0%) 

10.3 
[0.93;114] 

0.058  

>100 
10 

(4.41
%) 

5 
(3.33%) 

5 
(62.5%) 

204 
[21.5;1940] 

<0.001  

A stranger 
69 

(30.4
%) 

65 
(94.2%) 

4 
(5.80%) 

4.60 
[0.49;43.5] 

0.182  

Type of treatment, 

N (%): 
    0.58 

22
7 

 

       

Type 1 
81 

(35.7
%) 

76 
(93.8%) 

5 
(6.17%) 

Ref. Ref.   

       

Type 2 
101 

(44.5
%) 

95 
(94.1%) 

6 
(5.94%) 

0.81 
[0.16;3.98] 

0.766   
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[Total

] 

No 

Recurre

nce 

Recurre

nce 
HR p.overall N 

Type 3 
45 

(19.8
%) 

44 
(97.8%) 

1 (2.22%) 
0.651 

[0.02;18.
26] 

0.742   

The median LLETZ volume was 0.61 cc in patients with HR-HPV negative and 0.49 cc in the 
group with a positive result, the total perimeter was 12.4 cm in women with HR-HPV negative and 
13.6 cm in patients with a positive result, differences that were not significant. The positive result of 
HR-HPV post LLETZ was only statistically associated with Amplitude/2 (p 0.038), but depending on 
the type of treatment, in the Type 1 technique there were 19.8% (16/81) of positive tests, in the Type 
2 technique was found 18.0% (18/100) and in the Type 3 treatment 8.89% (4/45) of positive HR-HPV 
tests were observed, without statistical significance (P=0.45) ( Table 5). 

Table 5.  Relationship between the volume, dimensions and type of excision with HR-HPV positivity 
post LLETZ in patients affected by CIN2-3 treated with LLETZ. 

HPV [All] Negative Positive 
Unrealize

d 

p.overa

ll 
N 

 N=226 N=132 N=38 N=56   

Median LLETZ Volume 
(Q1;Q3) 

0.57 
(0.33;0.83) 

0.61 
(0.33;0.88) 

0.49 
(0.35;0.64) 

0.44 
(0.32;0.66) 

0.375 
12
0 

Total Perimeter Mean 
(standard deviation) 

12.6 (5.63) 12.4 (5.02) 13.6 (8.50) 12.5 (4.59) 0.709 
12
8 

Amplitude/2 Mean 
(standard deviation) 

1.13 (0.36) 1.09 (0.28) 1.10 (0.32) 1.23 (0.48) 0.038 
22
6 

Mean Depth (standard 
deviation) 

0.84 (0.30) 0.85 (0.33) 0.77 (0.18) 0.84 (0.23) 0.471 
14
6 

Type of treatment, N 
(%): 

    0.457 
22
6 

Type 1 81 (35.8%) 46 (56.8%) 
16 

(19.8%) 
19 (23.5) 

  
  

Type 2 
100 

(44.2%) 
55 (55.0%) 18 (18.0%) 

27 (27.0%) 
  

  

Type 3 45 (19.9%) 
31 (68.9 

%) 
4 

(8.89 %) 
10 (22.2) 

  
  

The median follow-up of the total group was 38.4 months (range 9.17 to 150 months), in type 1 
treatment the median follow-up (Q1; Q3) was 16.92 (7.23; 108.32 ) months, of the 81 patients, 5 
presented recurrences, at 36 months there were 46 censored and 4 recurrences were observed, the 
cumulative incidence being 0.08. In type 2 treatment, the median follow-up (Q1; Q3) was 70.05 (12.16; 
151.82) months; of the 101 patients, 6 had recurrences; at 36 months, 12 were censored and 5 were 
observed. recurrences, with the cumulative incidence being 0.04. In type 3 treatment, the median 
follow-up (Q1; Q3) was 119.95 (11.73; 163.25) months, of the 45 patients, 1 had a recurrence, at 36 
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months there were 16 censored and 0 were observed. recurrences, with the cumulative incidence 
being 0.00 (Table 6). 

Table 6. Cumulative incidence of relapse by treatment (Descriptive with one of the data sets chosen 
at random). 

 Type 1 Type 2 Type 3 

 

N

o 

ris

k 

N 

eve

nt 

N 

cens

or 

Cumula

tive 

inciden

ce of 

relapse 

CI[ 

95%] 

N

o 

ris

k 

N 

eve

nt 

N 

cens

or 

Cumula
tive 

inciden
ce of 

relapse 
CI[ 

95%] 

N
o 

ris
k 

N 
eve
nt 

N 
cens
or 

Cumula
tive 

inciden
ce of 

relapse 
CI[ 

95%] 

6 
mon
ths 

67 2 12 
0.03 

[0;0.06] 
87 0 14 

0.11 
[0.01;0.2

] 
38 0 7 

0.09 
[0.01;0.1

7] 

12 
mon
ths 

46 2 33 
0.03 

[0;0.06] 
77 3 

twen
ty-
one 

0 [0;0] 32 0 13 0 [0;0] 

36 
mon
ths 

31 4 46 
0.08 

[0;0.15] 
54 5 42 

0.04 
[0;0.08] 

29 0 16 0 [0;0] 

240 
mon
ths 

1 5 75 •  1 6 94 
0.07 

[0.01;0.1
2] 

0 1 44 •  

The median time to recurrence in the total group was 13.2 months (10.4; 33.9), in type 1 treatment 
it was 13.4 months (5.72; 28.2), in type 1 treatment 2 was 12.3 months (11.5; 24.0) and treatment type 
3 was 212 months (212; 212). The probability of not presenting a recurrence at six months was 93.5%, 
the probability of presenting a CIN1 recurrence (LSIL) 5.6% and of presenting a CIN2-3 recurrence 
(HSIL) 0.9%. At 240 months, the possibility of not having a recurrence was 66.7%, and of having a 
C1N1 recurrence it was 18.5%, and of having a CIN2-3 recurrence it was 14.8%. Over time, the 
probability of non-recurrence decreases and the probability of recurrence increases at the expense of 
CIN1 and to a lesser extent CIN2-3 (Figure 2). 
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Figure 2. : Competing risk of CIN1 / CIN2-3 + (LSIL/ HSIL +) in patients with CIN2-3 treated with 
LLETZ. 

Discussion and Comments 

Extensive involvement of the endocervical margin after LLETZ by CIN2-3 is a strong predictor 
of residual disease (8) . Arbyn reported a risk of persistence/recurrence of 7.2% if only the exocervical 
margin was affected, 16.3% if the exocervical margin was involved. endocervical margin, but if both 
were affected the recurrence was 18.9% (1) . Type 1 treatment had 38.3% affected margins, Type 2 
treatment had 29.7%, while Type 3 treatment reached 22.2% affected margins, however, 
persistence/recurrence in Type 1 treatment It was 6.17% (5/81), in Type 2 it was 5.94% (6/101) and in 
Type 3 it reached 2.22% (1/45), not all patients with affected margins recur. , but type 3 presented a 
lower proportion of affected margins and less recurrence. Alder (9) demonstrated that women with 
positive/uncertain margins had a higher risk of residual/recurrent CIN2-3 or worse than women with 
negative margins, and Lumbrano (10 ) reported persistence/recurrence in 24.8% of cases with positive 
margins vs 11.1% of cases with negative margins (P< 0.0001), therefore, recurrence is greater in 
women with affected margins. 

The median total perimeter was similar between the three types of treatment, but the volume of 
the cone, the width/2 and the depth of the cone were greater in the Type 3 treatment than the other 
two techniques, which is related to the lower percentage of margins affected by type 3 treatment. 
Papoutsis (11) determined that for the prediction of positive margins the optimal cut for the volume 
of the cone was 2.1cc and for the depth of the cone the optimal cut was 1.0 cm but in In our study, the 
volume of Type 1 treatment was 0.45cc, in Type 2 technique it was 0.66 and in Type 3 treatment it 
was 0.69cc, this result being greater than the other two techniques, which determined a higher 
percentage of margins. free (71.1%) in the Type 3 treatment. Probably more important than the 
volume of the cone is the depth in determining the state of the margins, Kawano (12) estimated the 
optimal cut-off point was 15 mm when it was a single quadrant disease and 20 mm when 2 or more 
quadrants were affected. 

The post-LLETZ HR-HPV result in Type 3 treatment was negative in 68.9% (31/45) of cases, 
higher than in Type 1 and Type 2 treatments, and also had the lowest percentage of post-cone 
positivity. of 8.8% (4/45), which could be explained by the greater volume and depth of the cones 
made with the Type 3 treatment, with an average of 1.9 cm, this removal of a greater amount of 
endocervical tissue could resecting the disease in its entirety and successfully eliminating the virus 
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from the cervical tissue (13) , while in the Type 1 and Type 2 treatments, which were shallower, it is 
likely that not all of the HPV-infected tissue was removed and therefore both present a higher viral 
load in the RLU HPV control at 6 months (14) . 

Persistence/recurrence was associated with the status of the affected surgical margin and 
especially with the uncertain margin (P<0.001), similar to what was described by Alder (10) who 
reported a significant association with the group of positive/uncertain margins. Recurrence was not 
associated with the volume or dimensions of the cone, similar to what was described by Chen (15) , 
who found no association with the perimeter, circumference or width of the surgical piece, because 
ultimately what matters is the state of the margin regardless of the other dimensions. The recurrence 
group had a greater volume than the non-recurrence group, but despite removing a greater amount 
of tissue, the patients had a greater proportion of persistence/recurrence, which could be explained 
by the nature of the more extensive lesion and more HPV genotypes. aggressive and also because the 
surgeon, upon colposcopically observing a larger lesion, performed a larger volume LLETZ (16) . 

In our series, it was determined that the positive result of the first HR-HPV post LLETZ had 
statistical significance (p<0.001) in the association with the risk of persistent recurrence. These data 
coincide with Arbyn (1) who demonstrated that the result of HR - HPV Post-LLETZ HPV positivity 
predicts treatment failure more accurately than margin status. Huang (17) determined a greater 
recurrence of CIN2+ in patients with positive results for HR-HPV post LLETZ that reached 14.8% at 
5 years, and Bogani (18) found that the persistence of positive HPV post LLETZ was the main 
predictive factor of CIN2+ regardless of HPV genotype. In our series, patients with viral load > 100 
URL/ml post LLETZ had 204 times the risk of recurrence than women with viral load < 100 URL/ml, 
but Nam (19) found no association with post-LLETZ viral load , this load Viral infection may also be 
affected by the detection method, the sampling site, and by the number of epithelial cells in the 
sample. 

The volume of the LLETZ, the total perimeter and the depth of the LLETZ specimen were not 
associated with post-cone HR-HPV positivity, only a significant association was found with the 
amplitude/2, perhaps because patients with more extensive lesions presented genotypes of more 
aggressive high risk. The Type 3 treatment type (8.89%) had the lowest percentage of HR-HPV 
positivity post LLETZ than the type 1 technique (19.8%) and the type 2 technique (18.0%). Chen (20) 
did not find difference significant in he LLETZ sample size between _ cluster persistent and _ non- 
persistent group , demonstrated that the persistence of positive HR-HPV in a 6-month follow -up 
visit was a risk factor for injuries high grade neoplastic persistent post- operative symptoms . 

In conclusion, according to these results, Type 3 treatment would be the best resection method, 
because it has a lower chance of presenting persistent recurrence of CIN 2/3 at 240 months and a 
lower proportion of positivity for HR-HPV post LLETZ. 
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