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Summary

Introduction: The diagnosis and treatment of poscone residual disease is not considered standardized due to the lack of pre-

diction models adjusted to the characteristics and needs of the national context, particularly in young patients, without satis-

fied parity or not eligible for hysterectomy.

Objective: Validate a prediction model of post-cone residual disease.

Methods: A prospective descriptive study was carried out in the 209 patients conized by microinvasive and high-grade le-
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sions, between the period 2020-2023 as an external validation of the model designed by the authors between 2014 and 2019

and is based on a classification tree that includes three variables: human papillomavirus infection, the state of the surgical

edges and the depth of the cone.

Results: In this study, the variables showed a significant risk association, with an odds ratio of 6.2; 5.8 and 4.2; respectively.

The model showed a sensitivity of 78.1%, a specificity of 93.8% and an efficacy of 91.4%. When including other significant

variables such as the presence of glandular lesion and the largest area and degree of lesion, the sensitivity increased to 90.3%

and the efficacy to 93.3%.

Conclusions: The proposed model is considered relevant for use in clinical practice.
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Introduction

The evolution of the management of residual dis-

ease (RD) of the cervix in conized patients is undergoing an

evolution,  in  line  with  scientific  development.  Several  in-

vestigations reflect the relevance of the state of the surgical

margins and other variables in therapeutic decision making,

without  defining tracer  variables  that  define or  protocolize

said action [1].

Currently,  methodologies  are  proposed  that  are

based  on  risk  stratifications  such  as  the  British  National

Guidelines that suggest repeating conization or performing

hysterectomy in all patients over 50 years of age with a high-

-grade epithelial lesion (HSIL) and with involvement of the

edges. Surgical procedures, based on an ER rate greater than

90% [2]. Furthermore, it highlights the idea that early recur-

rences, during the first year of post-treatment follow-up, are

more  related  to  the  positivity  of  the  endocervical  margins,

when  compared  to  the  exocervical,  in  a  direct  relationship

with the degree of histological alteration [3].

Currently,  evidence  indicates  that  involvement  of

the surgical margins, histology, glandular involvement, per-

sistent HPV infection, age and immunosuppression are the

main predictive factors associated with ER [1,2,4-6].

Although American and European Guidelines rec-

ommend  repeating  surgery  when  the  surgical  margins  are

positive in patients with a diagnosis of carcinoma in situ or

microinvasive, there is still no consensus among researchers

on  management  when  the  diagnosis  is  CIN  2-3  [5,6].  The

options management of these patients ranges from cytologi-

cal and colposcopic follow-up to repeat conization or imme-

diate hysterectomy. NHSCSP recommends excision only in

patients over 50 years of age with evidence of glandular in-

volvement or microinvasion [7].

Several RD prognostic methods that currently ex-

ist  are  time-consuming,  require  pathology  specimens,  and

are often limited to modeling only a particular type of dis-

ease, in addition to being inaccessible for low-resource sett-

ings, whereas described concentrates the largest number of

cases [8,9]. The findings of certain models can simplify post-

operative diagnosis and serve as a novel method to use com-

monly  collected  operational  parameters  for  ER  prediction

using machine learning.

This  research  provides  a  diagnostic  methodology

based on the prediction models previously proposed by the

authors that would contribute to the optimization of thera-

peutic behavior for each patient; at the same time that it of-

fers a particular approach to the different moments that the

diagnosis  and  treatment  of  these  injuries  and  the  possible
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RD  go  through,  based  on  self-made  diagrams.  Therefore,

the authors in this article propose to show the results of the

validity  of  the  classification  tree  as  a  prediction  model  for

RD in conic patients.

Methodological Design

A prospective descriptive observational  study was

carried out to determine the validity of a classification tree

as a prediction model for RD in conized patients. The pre-

diction model proposed by lead author was used, which con-

sists of a classification tree that includes three variables: the

depth  of  the  cone,  the  state  of  the  surgical  edges  and  the

presence  of  the  human  papillomavirus.  The  study  went

through two stages: a first stage with the 1,090 cases used in

the  construction  of  the  classification  tree  (internal  valida-

tion) in the period 2014-2019 and a second stage, which in-

cluded the 209 cases between the years 2020 and 2023 (exter-

nal validation).

To create the study universe, all  patients who un-

derwent  cervical  conization  for  a  microinvasive  or  high--

grade lesion on the Isle of  Youth during both stages of the

research  were  considered  and  no  sampling  technique  was

used. In each stage we worked with two groups: with RD or

without it. Exclusion criteria were considered not to have at

least  two  poscone  cytological  and  colposcopic  studies,  the

definitive diagnosis greater than stage Ia1 in cone biopsy re-

sults  and  those  patients  with  a  degree  of  fragmentation  of

the sample that does not allow the evaluation of the surgical

margins.

Those with a histological diagnosis of CIN 2, CIN

3, carcinoma in situ or microinvasive carcinoma, a positive

result of the post-cone study of the cervical canal, or with cy-

tology or colposcopy suggestive of HSIL, or both, and result

were  classified  in  the  group of  patients  with  RD.  histology

of HSIL or microinvasive carcinoma, by punch, cone biopsy

or  hysterectomy.  The  exit  criterion  was  considered  to  be

those patients  whose diagnostic  or therapeutic  process was

incomplete.

The analysis variables were organized into three di-

mensions:  dependent  on  the  patient,  the  surgeon  and  the

surgical technique. To collect the data, the medical records

of  each patient,  their  cytology cards and the data  provided

by the SPIC 3.0 software for processing colposcopic images

were reviewed.

For  the  statistical  analysis,  version 22 of  the  SPSS

statistical  package was used from databases built  in Micro-

soft  Excel;  using  common  metric  resources  of  sensitivity,

specificity, predictive values and efficacy.

Analysis of the Results

The frequency of RD did not vary significantly be-

tween  both  study  stages,  with  12.0%  in  the  model  design

stage and 15.3% in the validation stage.

Table  1  shows  in  the  construction  of  the  predic-

tion model that all variables, except smoking, showed statis-

tical  association,  with  greater  relevance  for  those  included

in  the  classification  tree:  initial  HPV  (OR=11.3),  positivity

of  the  surgical  edges  (endocervical:  OR=8.5;  exocervical:

OR=6.8)  and  the  depth  of  the  cone  less  than  10  mm

(OR=4.9).

In the validation group, the behavior of the predic-

tor variables did not vary noticeably and the greatest associa-

tion  of  these  with  RD  was  maintained:  initial  HPV

(OR=6.2), positivity of exocervical edges (OR=5.8) and en-

docervical  (OR=4.6),  with  an  OR=4.2  for  cone  depth  less

than 10 mm.

Other  variables  that  showed statistical  association

with residual disease in both stages of the study were the le-

sion area ≥175 mm2 (OR=6.1), the histological diagnosis of

carcinoma in situ or microinvasive (OR=4.7) and glandular

involvement  (OR=4.0);  values   obtained in  the  validation

stage.

When the classification rule was applied at the de-

sign stage (Table 2), the metric indicators of forecast quality

were as follows: sensitivity (61.1%), specificity (96.8%), and

effectiveness  (92.5%).  When  performing  the  same  calcula-

tion in the validation stage, a sensitivity of 78.1%, a specifici-

ty  of  93.8%,  a  positive  predictive  value  (54.0%),  a  negative

predictive value (96.9%) and a test efficiency of 91.4%.

By adding the most significant variables (area, his-

tology,  glandular involvement) to the RD prognosis  (Table

3), the quality of the prognosis improved, by increasing the
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sensitivity to 90.6% (+12.5%), the effectiveness of the test at

93.3%  (+1.9%),  the  positive  predictive  value  at  73.8%

(+19.2%)  and  the  negative  predictive  value  at  99.4%

(+2.5%).

Discussion of the Results

Several researchers such as Ayhan [7] and Buskwo-

fie [10] propose that the presence of HPV is the most impor-

tant risk factor for the development of CIN and its chronic

viral  persistence  is  definitive  for  the  progression  towards

HSIL or  invasive  cancer.  Even so,  not  all  patients  with RD

had  HPV  infection,  so  the  multi-causal  complex  of  RD  is

not reduced to this, but rather involves other factors. How-

ever,  it  is  indisputable  that  HPV  has  a  very  high  negative

predictive value in relation to RD: OR 6.2 [2.1 OR 17.5].

There  are  studies  that  show  an  association  be-

tween the risk of RD, sample fragmentation and the positivi-

ty of the surgical margins, as an expression of the surgeon's

skill, although not exclusively dependent on it [11].

Although the American and European Guidelines

recommend repeating the surgery if there are positive mar-

gins  with  a  diagnosis  of  microinvasive  carcinoma,  there  is

still  no  consensus  for  the  future  management  of  dysplastic

lesions of  the CIN 2-3 type [4,7].  Although the indications

for  the  loop  electrosurgical  electrode  procedure  cone  are

clear and its use is highly accepted, there is no consensus re-

garding the management of patients with CIN and positive

margins in the surgical  specimen [12].  From another posi-

tion, several studies do not report differences in RD accord-

ing to the type of involvement of the surgical edge, 13 facts

that differ from the results of this research, which highlights

above all the involvement of the endocervical edge, like the

Santa-María study [1].

The histological report of the cone piece is not suf-

ficient  on its  own to  consider  the  presence  of  residual  dis-

ease; the probability of involvement of these edges is related

to  the  size  and  severity  of  the  injury.  When  deciding  on

treatment  if  the  lesion  persists,  greater  importance  should

be  given  to  the  positivity  of  the  endocervical  margins.  If

there is suspicion of microinvasive cancer, glandular dyspla-

sia  or  an  unsatisfactory  colposcopy,  the  possibility  of  per-

forming a new surgery should be considered [1,6-8].

Although the depth of conization is a relevant vari-

able,  especially  in  postmenopausal  women  who  have  a

greater  probability  of  affecting  the  cervical  canal,  the  pre-

sent study does not provide favorable evidence for a fixed or

stable relationship between higher-grade disease,  extension

and depth of the injury. Currently, the general recommenda-

tions  of  the  NHSCSP  [1,3,7]  and  the  European  Guidelines

on Colposcopy Department of Health State that diathermic

loop treatments should be at least 8 mm deep, which seems

reasonable to ensure complete excision of the injury [14].

The  relationship  between  the  size  and  severity  of

the lesion is neither direct nor linear, so in healthcare prac-

tice it is not exceptional to find extensive lesions that can re-

sult in low squamous intraepithelial lesion; On the contrary,

lesions can be found that are limited to one quadrant of the

cervix  and  result  in  microinvasive  carcinoma.  The  larger

size of a lesion is associated with a greater probability of resi-

dual disease to the extent that these dimensions are related

to more serious histological changes, or are associated with

extension to the cervical canal or the bottom of the vagina.

The increase in the severity of the lesion in terms

of  its  histology  is  related  to  an  increased  risk  of  RD  and

there is evidence that also relates it to an increase in the size

of the lesions and the possibility of glandular injury [8,15].

Furthermore,  as  explained  in  the  theoretical  references  of

the research, the severity of the lesion is  also related to the

presence of high risk-HPV serotypes and the coexistence of

several of these serotypes [4].

The  diagnosis  of  glandular  disease  in  the  surgical

specimen is relevant from a clinical point of view because it

informs  both  the  management  and  prognosis  of  these  le-

sions.  Jones  recognizes  that  glandular  injury  is  related  to

high  rates  of  RD,  independently  of  the  involvement  of  the

surgical margins [16].

The design and application of residual disease pre-

diction models would allow greater objectivity in therapeu-

tic decision-making by being able to measure the probabili-

ty of risk of each patient, based on previously identified and

evaluated  conditions,  which  may  have  particularities  that

are  related  with  population  characteristics.
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Conclusions

The prediction model based on a classification tree

of  three  variables:  HPV infection,  positivity  of  the  surgical

edges and depth of the cone less than 10 mm is feasible for

its  application  in  clinical  practice,  showing  adequate  diag-

nostic  quality.  The  prognostic  capacity  of  the  model  im-

proves when combined with other predictor variables, such

as  glandular  disease,  diagnosis  of  carcinoma in  situ  or  mi-

croinvasive,  and  lesion  area  greater  than  or  equal  to  175

mm2.
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