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SUMMARY
There is evidence suggesting that endocervical crypt involvement 

by cervical intraepithelial neoplasia (CIN) is a risk factor for disease 
recurrence following excisional and ablative cervical treatment. Even 
though the rates of crypt involvement by CIN in cervical tissue vary 
greatly between 15-58%, it has been demonstrated that the presence 
of this risk factor increases almost two-fold the risk of recurrence 
following treatment. It is speculated that crypt involvement may 
represent a deeper and multifocal lesion with a more aggressive 
potential of CIN and therefore more extensive treatment and a 
closer case follow-up may be needed. More research is necessary 
to show whether ‘hidden’ high risk-human papilloma virus (HPV) 
strains deep in the crypts could be the most likely explanation for the 
increased risk of disease recurrence after treatment. 

EDITORIAL
There are literature reports that women treated for cervical 

intraepithelial neoplasia (CIN) are still at an increased risk of 
developing CIN and cervical carcinoma for a time period of up to 10 
years following their treatment in comparison to unaffected women 
who have up to date and normal cervical cytology screening tests [1]. 
It has been estimated that women will develop high-grade recurrence 
in the range of 5 to 25% despite cervical treatment, with 80% of 
these cases presenting within the first two years of follow-up [2-5]. 
National Health Service-Cervical Screening Programme (NHS-CSP) 
guidelines in the United Kingdom have clearly reported on certain 
risk factors for recurrence that render repeat cervical treatment such 
as women over the age of 50 years old who have CIN3 extending to 
the deep or lateral margins of excision [6]. Other risk factors identified 
in the literature as predictive of disease recurrence except for age 
and margin status involve the depth of excision, the severity and 
size of lesion [7,8]. There is recently an emerging body of evidence 
suggesting that endocervical crypt involvement by high-grade CIN 
on cervical tissue may represent an additional risk factor for disease 
recurrence [9-15]. In this editorial a critical appraisal of the existing 
evidence will be presented along with the clinical implications to the 
patients’ treatment and follow-up of this newly identified risk factor.  

  It is known that the ectocervix is lined by a squamous epithelium 
that is non-keratinised and pluristratified, whereas the endocervix is 
covered by the columnar epithelium which is monostratified. Within 
the endocervical canal there are multiple foldings and invaginations 
of the glandular epithelium into the stroma of the cervix thus forming 
the endocervical crypts. These crypts are lined by endocervical cells 
the cytoplasm of which contains mucin but they are not ‘true’ glands 
as there is no duct leading to acini. The area between the original 
squamous epithelium and the glandular epithelium undergoing 
squamous metaplasia is known as the transformation zone where 
the CIN lesions develop and affect the epithelium both at the surface 
and also at the crypts. Histological assessment of the depth of crypt 
involvement by CIN 3 has shown a mean depth of 1–2 mm with 
a maximum of 5.22 mm [16-17]. For this reason the NHS-CSP 
guidelines have recommended that excisional techniques should 
remove tissue to a depth of greater than 7 mm when the lesion is 
ectocervical. The NHS-CSP guidelines further report that extensive 
involvement of the endocervical crypts by CIN represents a variant 
of CIN3 that is more likely than others to be associated with early 
invasion and they require that the presence of crypt involvement 
always be reported [18].  

 Th ere are studies reporting that crypt involvement by CIN is a 
significant independent predictor of CIN disease recurrence [9-15]. 

In these studies women were offered cervical treatment in the form 
of either excision or ablation. The high-grade recurrence rate ranged 
between 3.5% to 14.5% with an almost two-to-three-fold increase in 
the overall disease recurrence for women who had crypt involvement 
when compared to those without. The theoretical explanations 
provided were that crypt involvement by CIN may represent a deeper 
or multifocal lesion with more aggressive potential of CIN associated 
with high-risk HPV strains. The findings from these studies lend 
support to the theory that residual CIN or ‘hidden CIN’ deep in the 
crypts may play a role in CIN recurrence even in cases with ‘presumed’ 
complete excision [11].

 One of the early reports on the effect of crypt involvement on 
the cure rates of women treated for CIN is from Savage et al in 1982 
[19]. In this initial study, n=160 women underwent cryosurgery 
cervical treatment and were followed up for five years demonstrating 
a failure rate of 16.3% (n=23). They found that endocervical crypt 
involvement by CIN involved 39.4% (n=63) of patients and was a risk 
factor for treatment failure resulting in an almost two-fold increase 
in the recurrence risk. The authors hypothesized that neoplastic 
tissue harbored within the endocervical glands may in some way 
be protected against cryosurgical destruction and may remain 
undetectable by cytological studies and might possibly progress to 
cervical carcinoma over a number of years. 

 Two other research groups have also investigated the role 
of crypt involvement in disease recurrence following cold-knife 
conisation (CKC) treatment. The first research group of Demopoulos 
et al in 1991, investigated n=341 women undergoing CKC treatment 
and who were followed up for five years [14]. Crypt involvement in 
cervical tissue involved 31.1% (n=106) of women. They found that 
5.2% (n=18) had CIN2-3 histological recurrence in their cohort with 
an almost two-fold increase in CIN3 recurrence rates in those women 
with crypt involvement when compared to those without (23.6% 
versus 11.3%). The second research group of Meng et al in 2007, 
looked into n=266 women who underwent CKC treatment for high-
grade CIN and had negative excision margins [12]. These women 
were followed up for a median of 46 months and the CIN histological 
recurrence rate was 8.6% (n=23). They found that 17.5% of women 
with crypt involvement recurred in comparison to 6.0% of women 
without crypt involvement. They concluded that women with crypt 
involvement by high-grade CIN should have a closer follow-up after 
cervical treatment.   

  There are further reports of crypt involvement on disease 
recurrence in cases of patients undergoing large loop excision of the 
transformation zone (LLETZ) that highlight its potential role as a 
risk factor for treatment failure. In the report of Livasy et al in 1999, 
data was retrospectively collected for n=248 women who underwent 
LLETZ treatment and had CIN3 on cone histology [13]. They found 
crypt involvement by CIN3 in 58.1% (n=144) of cone specimens. 
They estimated that the high-grade cytology recurrence in the cohort 
of women who were followed up for six years was 14.5% (n=36). 
The authors showed that CIN3 involving endocervical glands was 
a significant predictor of recurrence even with negative excision 
margins resulting in a two-fold increase in the risk (20% versus 
9%). They concluded that crypt involvement by high-grade CIN is 
indicative of a larger or multifocal lesion that is more difficult to 
eradicate. They stressed the importance of including in the surgical 
pathology reports the presence or absence of endocervical crypt 
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involvement as this information might influence patient management 
and case follow-up.

    In the report of Kodampur et al in 2013, n=309 women having 
had LLETZ treatment with CIN2-3 on LLETZ specimen and negative 
excision margins were included and were followed up for seven years 
[11]. In the total cohort, the CIN2-3 histological recurrence rate was 
3.5% (n=11) and the crypt involvement rate was 37.9% (n=117). It 
was found that the odds ratio for disease recurrence following the 
first LLETZ treatment and therefore for repeat treatment with crypt 
involvement was 2.67. The authors concluded that crypt involvement 
might make the CIN lesions more aggressive with higher chances 
of recurrence or it might be that the volumes of the lesions in the 
crypts are bigger. They also speculated that crypt involvement may be 
associated with high-risk human papilloma virus (hr-HPV) strains. 
They suggested that patients with crypt involvement should remain 
under close follow-up for at least 10 years.

     In the report of Papoutsis et al in 2015, n=526 women were 
included having had LLETZ treatment and were followed up for 
three years [9]. The high-grade cytology recurrence rate over the 
follow-up period was 2.1% (n=11) and the rate of women with crypt 
involvement was 31% (n=163). Crypt involvement was not a predictor 
of recurrence in the total sample with all grades of CIN in the cone 
specimen included. However, in the subgroup of women with CIN2-
3 on pretreatment punch biopsy and with crypt involvement on the 
cone specimen in comparison to those without, there was a three-fold 
increased risk for overall cytology recurrence and a trend for a four-
fold increased risk of high-grade cytology recurrence. 

   On review of the literature, the only report on the effect of crypt 
involvement on the treatment failure following cold-coagulation 
cervical treatment is that of Papoutsis et al in 2015 [10]. The authors 
included n=559 women that were followed up over a ten year 
period. They detected endocervical crypt involvement by CIN2-3 
on pretreatment cervical punch biopsy in 9.7% (n=54) of women. 
During the entire follow-up period overall cytology recurrence 
occurred in 22% (n=123) and high-grade cytology recurrence 
occurred in 2.7% (n=15) of women. The only factor that was found to 
be significantly associated with high-grade cytology recurrence was 
crypt involvement on pretreatment cervical punch biopsy resulting 
in an almost four-fold increased risk. 

   There are three reports so far on the predictive value of the 
finding of crypt involvement by high-grade CIN on a pretreatment 
cervical biopsy for disease recurrence. In the study of Rasbridge et 
al in 1990, even though it was a small case-control study (n=23) 
the authors concluded that there was an increased risk for CIN3 
recurrence if the pretreatment cervical punch biopsy showed crypt 
involvement and CIN3 on histology even when the cone specimen 
after treatment had negative excision margins [15]. In the studies of 
Papoutsis et al in 2015, it was found that a pretreatment punch biopsy 
showing crypt involvement by CIN2-3 was indicative of women 
at risk for abnormal cytology both after LLETZ excision and cold-
coagulation treatment [9,10].

  There are certain limitations to all of the previously described 
studies. First, the retrospective nature of the data collection poses a 
selection bias that is always inherent to these study types. Second, the 
differences in the recurrence rates most likely reflect variable study 
designs with different definitions of recurrence as they may be based 
on cytology-only testing, on pathology-only testing or combined 
pathology/cytology testing [7]. Moreover, there is a wide variation 

in the rates of crypt involvement reported ranging from 15% to 
58% [9-15]. Given the fact that endocervical crypts may traverse to 
a maximum depth of 5.22 mm from the surface of the cervix and 
shallow biopsies may fail to detect CIN3, perhaps if more patients 
had a punch biopsy taken and biopsies were deeper, then maybe the 
percentage of crypt involvement would have been higher [16,17,20]. 

The overall recommendations from these studies are that women 
with endocervical crypt involvement should probably receive a closer 
follow-up after treatment or should even have more extensive local 
treatment [9-15]. In the study of Papoutsis et al, the risk of overall 
and high-grade cytology recurrence was significantly reduced if 
more than 1.9 cm3 of cervical tissue was removed at the first LLETZ 
treatment [9]. This supports what other studies in the literature 
have contemplated but did not quantify that crypt involvement 
may represent a multifocal or deeper CIN lesion and perhaps more 
extensive treatment may be needed [14,15]. Nevertheless, the authors 
comment that precise estimation of the excised tissue volume 
removed during LLETZ treatment is technically difficult. Moreover, 
removing more cervical tissue during excision increases the risk of 
preterm delivery in a subsequent pregnancy [21,22]. 

  In conclusion, current evidence suggests that when there is crypt 
involvement by CIN, either in the form of a pretreatment cervical 
biopsy or in the form of cervical tissue following excisional treatment, 
then there is an increased risk of disease recurrence. Future research 
is necessary to show whether these patients with endocervical crypt 
involvement are hrHPV-positive following excisional and ablative 
cervical treatment, and whether ‘hidden’ hr-HPV strains deep in the 
crypts could be the most likely explanation for the increased disease 
recurrence at follow-up. 
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