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Abstract 
A cytological cervical smear abnormality of glandular origin raises a high 
suspicion of underlying invasive or pre invasive cancers. Objective: To look 
into the diagnosis and management of women presenting with glandular 
changes on cervical cytology and to further implement a good management 
plan for these women. Methods: This study is a retrospective review of all 
patients referred to North Cumbria Integrated Care (NCIC) NHS foundation 
trust, United Kingdom with glandular changes on their cervical smear result 
between January 2015 and December 2020. Data was collected from the hos-
pital colposcopy data base. Results: This study comprised of a sample size of 
65 women. 11 of these (17%) were referred with borderline changes in their 
endocervical cells and 54 (83%) referred with a ?glandular neoplasia of endo-
cervical type. There were colposcopically significant lesions (high grade le-
sions or suspected adenocarcinoma) for 52 (80%) of the women. All but one 
(98%) had Large loop excition of transformation zone (LLETZ) after colpo-
scopy. Histologically, 8 (12%) women were diagnosed with adenocarcinoma, 
29 (45%) were diagnosed with high grade cervical glandular intraepithelial 
neoplasia (HGCGIN), 9 (14%) had high grade cervical intraepithelial neopla-
sia (CIN2/3), 2 (3%) had low grade cervical glandular intraepithelial neoplasia 
(LGCGIN), 4 (6%) had a normal histology and 10 (15%) had lesions of mixed 
origin. After their first LLETZ treatment, 24 (37.5%) needed repeat LLETZ, 8 
(12%) had a hysterectomy and one woman had radical trachelectomy. 
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1. Introduction 

A cytological cervical smear abnormality of glandular origin raises a high suspi-
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cion of underlying invasive or pre-invasive disease. The current NHS cervical 
screening programme triages patients based on high risk Human Papilloma Vi-
rus (HPV) positivity. Those who test positive for high risk HPV, with associated 
cytological abnormalities are immediately referred for colposcopy. The aim of 
this study was to review the diagnosis and management of those patients with 
glandular cell abnormalities i.e. borderline changes in their endocervical cells 
and ?glandular neoplasia of endocervical type on cervical cytology, and their 
outcome. The terms used in this study, such as borderline change in endocervi-
cal cells and ?glandular neoplasia of endocervical type, are based on the descrip-
tion by the British Society for Colposcopy and Cervical Pathology (BSCCP). 
There have been global inconsistencies in the definition, terminology and classi-
fication of abnormalities in glandular cells between various classifications such 
as Bethesda, BSCCP etc. The Bethesda classifies glandular cells as atypical, atypical 
and favouring neoplasia and adenocarcinoma in situ, whereas the BSCCP classi-
fies it as a borderline change in endocervical cells, ?glandular neoplasia of endo-
cervical type. For the purpose of this article, the BSCCP terminology will be used 
[1]. 

The British Society for Colposcopy and Cervical Pathology (BSCCP) was 
founded in 1972 to promote high standards of colposcopy and quality assurance 
[2]. They provide national guidelines for cervical smears and their management. 
They also facilitate education to professionals providing care for women with 
cervical and lower genital tract pre-malignant conditions. The society is also in-
volved in the accreditation of colposcopists, promoting research into the screen-
ing, diagnosis and prevention of cervical cancer. 

The borderline cells of endocervical type show borderline changes in nuclear 
size, shape and staining properties whereas the term ?glandular neoplasia of en-
docervical type refers to the fact that there are definite changes in the nucleus 
and staining suggestive of a probable cancer. Several changes can be seen, such 
as an irregular nuclear membrane, hyperchromasia, irregular coarse grainy chro-
matin, changes in the nuclear cytoplasmic ratio and variation in the depth of 
staining between the cells. 

A literature review shows that cervical smears with borderline cells of endo-
cervical type are associated with high incidence of high-grade squamous intra-
epithelial lesions and invasive disease [3] [4] [5]. However, intraepithelial glan-
dular lesions are detected in less than 10% of cases [6] [7] [8] [9]. On the other 
hand, smears with ?glandular neoplasia of endocervical type are associated with 
high grade glandular premalignant and malignant lesions [6] [10] [11] [12]. This 
study was designed to assess the diagnosis and management of women present-
ing to the North Cumbria Integrated Care (NCIC) NHS foundation trust colpo-
scopy services with glandular smear abnormalities, both borderline and those 
with ?glandular neoplasia of endocervical type.  

2. Objective 

This study was done with an aim to: 
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1) To look into the final diagnosis, management and outcome of the women 
referred to North Cumbria Integratd care (NCIC) colposcopy services with HPV 
positive smears showing glandular cytological abnormalities.  

2) To outline the best clinical approach for management of such cases.  

3. Methods 

This was a retrospective cohort study at the North Cumbria Integrated care 
(NCIC) NHS foundation trust, United Kingdom conducted between January 2015 
and December 2020. The trust provides acute and community based healthcare 
services to a wide geographic area with a female population of approximately 
250,000, of which 12,400 meet the age criteria to be eligible for screening ser-
vices. During the study period, 6251 patients were referred from national cervi-
cal screening services to the Colposcopy services at NCIC with screening ab-
normalities. 

The colposcopy services at NCIC are run by 6 BSCCP accredited colposcopists, 
providing 36 clinics in 4-week cycles across two different sites. The service ac-
commodates 9 patients per clinic. The smears from Cumbria are processed in a 
regional laboratory based in Manchester. Women with glandular smear abnor-
malities on cytology subsequent to a positive HPV smear are referred for colpo-
scopy as per the national guideline. 

The study was registered and approved locally by the Trust Audit department. 
The hospital database was used to collect demographic data such as: age, parity, 
menopausal status and current pregnancy status. Information about previous 
smears was also obtained from the same database. This included information 
such as previous treatment of the cervix, referring smear result, whether previ-
ous smears were up to date and the result of the immediately previous smear 
test. Colposcopy findings collected included: transformation zone on colposcopy, 
colposcopic impression, procedure performed at first assessment, LLETZ details 
and LLETZ margin clearance status. Lastly, other details such as histology, fur-
ther treatment, further histology results and final diagnosis were obtained. The 
inclusion criteria included all HPV positive cases referred to NCIC with a smear 
showing borderline changes in endocervical cells or ?glandular neoplasia of en-
docervical type between January 2015 to December 2020. There is no exclusion 
criteria used in the study and all cases which met the inclusion criteria were in-
cluded in the study. The cytology report given by the pathologist was used in the 
study and the cytology slides were not reviewed. A chi square test was used to 
correlate significant disease status (all grades of intraepithelial neoplasia or worse) 
with age, menopausal status and colposcopic findings. A p value of <0.05 was 
considered as significant. Our study only included data obtained from hospital 
database and case notes and patients were not followed up in this study. 

4. Results 

A total of 65 women were included in the study. The average age of the women 
in the study was 34.8 years. The population ranged between 23 and 64 years. Of 
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the total sample size, 26 (40%) were nulliparous, 37 (57%) were multiparous and 
2 (3%) did not have their parity mentioned in their records. Among the popula-
tion, 5 (8%) were postmenopausal, with the rest 60 (92%) being premenopausal. 
There were 2 women who had previous treatment on the cervix; one had a 
punch biopsy and the other had laser vaporization of the cervix. The results of 
the cervical smears included in the study were distributed as such; 11 (17%) with 
borderline changes in endocervical cells and 54 (83%) with ?glandular neoplasia 
of endocervical type. The sociodemographic charecteristics are summarised in 
Table 1. 

Sixty four women had a histological diagnosis (one woman did not attend her 
appointment for LLETZ). There were eight cancers (12%), 29 (45%) were diag-
nosed with high grade cervical glandular intraepithelial neoplasia (HGCGIN), 2 
(3%) had low grade cervical glandular intraepithelial neoplasia (LGCGIN), 9 
(14%) had high grade squamous intraepithelial neoplasia and 10 (15%) had le-
sions of mixed origin. Table 2 lists the significant abnormalities in detail. 

All patients underwent colposcopic examination at their first visit. On colpo-
scopic assessment, 40 (61.5%) had transformation zone type 1, 17 (26%) had 
transformation zone type 2, 5 (7.6%) had transformation zone type 3 and the 
information about transformation zone was missing in 3 (4.6%) women. Sixty 
three (97%) of the women had LLETZ at their first colposcopy visit, 1 (1.5%) had 
single punch biopsy (this patient was referred with a smear of ?glandular neo-
plasia of endocervical type and on colposcopy, benign changes were found, 
hence she had a single punch biopsy instead of LLETZ. Her histology was re-
ported as low-grade CGIN. Subsequently, she had a LLETZ and the repeat his-
tology was HGCGIN). 1 (1.5%) did not agree for LLETZ and did not attend fur-
ther colposcopy appointments. 

On colposcopic examination, 2 (3.2%) had no abnormality or benign lesions, 
6 (9.2%) had unsatisfactory/uncertain colposcopy and 52 (80%) had significant 
(intraepithelial neoplasia or worse) colposcopic findings. This is further summa-
rised in Table 3. 
 
Table 1. Sociodemographic features. 

Total number of women in the study 65 

Age 23 - 64 years, Average age 34.8 years 

Parity 
Multiparous 37 (57%) 
Nulliparous 26 (40%) 
Not known 2 (3%) 

Menopausal status 
Postmenopausal 5 (8%) 
Premenopausal 60 (92%) 

Previous treatment on cervix 
2 (3%) 
• Punch biopsy 
• Lazer vaporisation of cervix 
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Table 2. Final Histological diagnosis of the study group. 

Diagnosis Frequency Percentage 

Cancers: 
Adenocarcinoma 

 
8 

 
12 

Squamous Intraepithelial neoplasia: 
Cervical Intraepithelial Neoplasia (CIN) 1 
Cervical Intraepithelial Neoplasia 2 
Cervical Intraepithelial Neoplasia 3 

11 
2 
4 
5 

17.1 
3.1 
6.2 
7.8 

Cervical Glandular intraepithelial neoplasia (CGIN): 
Low grade Cervical Glandular Intraepithelial Neoplasia 
High Grade Cervical Glandular Intraepithelial Neoplasia 

31 
2 

29 

48.4 
3.1 
45.3 

Mixed Intraepithelial neoplasia: 
CIN2/3+ High grade CGIN 
CIN 1+ High grade CGIN 

10 
9 
1 

15.6 
14 
1.5 

No abnormality/HPV only 4 6.2 

Total 64 100 

 
Table 3. Colposcopic findings in study group. 

Colposcopic findings Frequency Percentage 

Suspected adenocarcinoma 9 13.8 

Squamous intraepithelial neoplasia: 
Cervical Intraepithelial Neoplasia High grade 
Cervical Intraepithelial Neoplasia low grade 

28 
25 
3 

43 
38.4 
4.6 

Glandular intraepithelial neoplasia: 
Cervical Glandular Intraepithelial Neoplasia high grade 

 
11 

 
16.9 

Mixed intraepithelial neoplasia 7 10.7 

Uncertain/unsatisfactory 6 9.2 

No abnormality/benign 2 3.1 

Others 2 3.1 

Total 65 100 

 
There were discrepancies between the cytological, colposcopic and histological 

findings in 4 cases and their summaries are as follows: 
1) Patient had borderline cells of endocervical type, colposcopy showed be-

nign changes. LLETZ was done and histology showed “No HPV”. 
2) Patient had ?glandular neoplasia of endocervical type, on colposcopy there 

were some changes but not definite for intraepithelial neoplasia. She had LLETZ 
done which came back as “HPV only”. 

3) Patient had ?glandular neoplasia of endocervical type, on colposcopy she 
had CGIN high grade. Her LLETZ was “HPV only”.  
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4) Patient had ?glandular neoplasia of endocervical type, on colposcopy she 
had CIN high grade. Her LLETZ was “HPV only”.  

A total of 8 women were diagnosed with adenocarcinoma of the cervix. Of 
them, one had an obvious growth at colposcopy and further investigations re-
vealed a stage 2A disease. She underwent a radical surgery (total radical ab-
dominal hysterectomy + bilateral salpingo oophorectomy + ureterolysis and pel-
vic lymph node dissection). This patient unfortunately had a disease relapse and 
deceased to the illness 1 year after diagnosis. She was 49 years old and did not 
have regular smears prior to her referral smear. The second patient with cancer 
was diagnosed with high grade CGIN on LLETZ. She had 3 LLETZ’s with no 
clear margins and finally had a total laparoscopic hysterectomy and bilateral 
salpingoophorectomy, the histology of which had a focal area of adenocarci-
noma. The third patient had an initial LLETZ showing a HGCGIN without clear 
margins. She had a further LLETZ which showed adenocarcinoma and she sub-
sequently underwent a total laparoscopic hysterectomy. The summary of all 8 
patients diagnosed with cancer is displayed in Table 4. 

As a part of their management, 64 (98%) had LLETZ. Among those, 19 (30%) 
had all margins clear, 28 (44%) with all margins not clear and in 17 (26%) the 
margin clearance status for one or more margins was not known. 

Second LLETZ procedure was performed in 21/64 (32%) women. There were 
3 women who had 3rd LLETZ (in 3rd LLETZ two women had HGCGIN, one 
had CIN 3) and one had a vaginal hysterectomy, as three successive LLETZ’s did 
not show clear margins and she had features of high grade CGIN (cervical glan-
dular intraepithelial lesion). The histology of successive LLETZ (second and 
third) is summarised in Table 5. There was no immediate complication of LLETZ 
noted in the study. In this study, we did not study the postoperative complica-
tions after surgery. 

When a chi square test was performed to correlate the disease outcome with 
age, menopausal status, previous abnormal cytology and previous irregular fol-
low up, it did not reveal any statistically significant correlation. However, a sig-
nificant colposcopic finding has a statistically significant association pvalue 0.002 
(p value < 0.05) to the final diagnosis. 

Our Unit follows the NHS Cervical Screening Programme NHSCSP guidance 
[1] for follow up of all treated cases, which is as follows: 

If the CGIN has been completely excised at the time of first excision or sub-
sequent re-excision, a test of cure (TOC) sample should be taken six months af-
ter treatment. A second TOC sample is taken 12 months later (i.e. 18 months af-
ter treatment) if both are negative for High risk HPV, the woman can be dis-
charged to recall in three years. If a positive HPV or cytology result is reported 
in either of the six or 18 month “TOC” samples, the woman must be referred to 
colposcopy and managed appropriately. If no colposcopic abnormality is present 
and re-excision is not appropriate, the woman should revert to ten years of cy-
tology follow up. 

Our study did not include follow up data of our cohort. 
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Table 4. Summary of patients with adenocarcinoma. 

Age Referral smear 
Previous 

smear 
Colposcopy  

findings 
First treatment & 

Histology 
Further  

treatment & histology 
Summary 

49 year 
?Glandular  
neoplasia of  
endocervical type 

Not up  
to date 
3 

Suspected  
adenocarcinoma 

LLETZ 
Adenocarcinoma 
stage 2A on first 
LLETZ 

Radical surgery 
(Total abdominal 
hysterectomy +  
bilateral salpingo 
oophorectomy+  
ureterolysis and  
pelvic lymph  
node dissection) 

LLETZ x1 
Deceased 
to the 
illness 

33 year 
?Glandular  
neoplasia of  
endocervical type 

2 CIN High grade 
LLETZ 
Adenocarcinoma 
stage 1A 

Total laparoscopic 
hysterectomy 

LLETZ x1 

34 year 
?Glandular  
neoplasia of  
endocervical type 

2 
CIN+ CGIN High 
grade 

LLETZ 
1) HGCGIN 
2) Adenocarcinoma 
stage 1A on second 
LLETZ 

Total laparoscopic 
Hysterectomy 

LLETZ 
X2 

29 year 
?Glandular  
neoplasia of  
endocervical type 

2 CGIN High grade 

LLETZ 
1) HGCGIN 
2) Adenocarcinoma 
stage 1B1 on second 
LLETZ 

Radical  
Trachylectomy 

LLETZ x2 

47 year 
?Glandular  
neoplasia of  
endocervical type 

Not up to 
date 
2 

Suspected  
adenocarcinoma 

LLETZ 
1) HGCGIN 
2) Adenocarcinoma 
stage 1A on  
hysterectomy  
specimen 

Total laparoscopic 
hysterectomy +  
Bilateral  
salpingo ophorectomy 

LLETZ 
X1 

35 year 
?Glandular  
neoplasia of  
endocervical type 

Not up to 
date 2 

High grade CIN+ 
suspected  
adenocarcinoma 

LLETZ 
1) HGCGIN 
2) Adenocarcinoma 
stage 1A on  
hysterectomy  
specimen 

Total laparoscopic 
hysterectomy 

LLETZ 
X1 

30 year 
?Glandular  
neoplasia of  
endocervical type 

2 
High grade  
CIN+ suspected 
adenocarcinoma 

LLETZ 
1) HGCGIN 
2) Adenocarcinoma 
stage 1A on  
hysterectomy  
specimen 

Total laparoscopic 
hysterectomy 

LLETZ 
X1 

41 year 
?Glandular  
neoplasia of  
endocervical type 

Not up to 
date 
2 

Suspected  
adenocarcinoma 

LLETZ 
1) HGCGIN 
2) Adenocarcinoma 
on hysterectomy 
specimen 

Total laparoscopic 
hysterectomy 

LLETZ 
X3 
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Table 5. Successive LLETZ diagnosis. 

Diagnosis Frequency Percentage 

No abnormality 13 54.1 

Cervical intraepithelial neoplasia 7 29.1 

High Grade Cervical Glandular  
Intraepithelial Neoplasia 

3 12.5 

Adenocarcinoma 1 4.1 

Total 24 100 

5. Discussion 

Due to inconsistent terminology, the majority of the cases in literature are based 
on atypical glandular cells on cytology. A literature search revealed significant 
histological abnormalities in between 17% and 50% of the cases, with most of 
them being of squamous origin [5] [11] [13] [14]. In our study, 93.7% of the 
women were found to have histologically significant abnormalities; 12% had 
adenocarcinoma, 45% with HGCGIN, 17% CIN, 3% LGCGIN and 15.6% with 
mixed lesions. A large variation in the proportion and nature of histological ab-
normalities is likely due to two main reasons. The first being inconsistencies in 
the definition, terminology and classification of abnormalities in glandular cells 
between various classifications. The second reason being that our study has 
taken both cytologies i.e. borderline change of endocervical cells and ?glandular 
neoplasia of endocervical type. The terminology of atypical glandular cells of 
undetermined significance in the Bethesda system of classification corresponds 
to borderline change in endocervical cells in BSCCP classification. Similarly, 
atypical glandular cells favouring neoplasia corresponds to ?glandular neoplasia 
of endocervical type. The incidence of cervical adenocarcinoma with glandular 
cell abnormalities ranges from 1.4% to 18% [15]. In our study, this has been cal-
culated as 12%. The abnormal glandular cells can arise from various malignan-
cies such as cervical adenocarcinoma, endometrial carcinoma and metastatic 
carcinoma from the ovaries, colon or other abdominal organs. In our review, all 
cancers in our study were from cervical origin.  

The cytology result with ?glandular neoplasia is associated with 17% to 96% of 
premalignant or malignant pathology [6] [10] [11] [12]. Similarly, those with 
borderline cytologies are closely linked to high-grade squamous intraepithelial 
lesions in 27% to 37% of cases and invasive disease in 1.8% to 22% of cases. In-
traepithelial glandular lesions are detected in less than 10% of cases [6] [7] [8] 
[9]. In our study, 45% had HGCGIN, 17% had CIN, 3% had low grade CGIN 
and 15.6% had mixed lesions. In comparison to the review article by Juliana 
Pedrosa de Holanda Marques et al., which found 42% and 43% benign and pre-
malignant histologies respectively [16], our study found 6.25% benign and 81.2% 
pre-malignant histologies. Several articles have published a variety of manage-
ment plans due to the differing national recommendations at that point in time, 
as well as there being local variations in different units when it comes to man-
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agement. In our study, women with significant findings in colposcopy were of-
fered a LLETZ procedure. We found that colposcopy was the most significant 
predictor of pre-invasive and invasive cervical disease (P value being 0.002). 
Based on our study, we would recommend the use of LLETZ with the first col-
poscopy if it was associated with significant findings. It is worth noting that de-
spite 97% of cases having an LLETZ at first visit, 32.8% of them needed a second 
LLETZ and 4.6% of them needed a third LLETZ before they were followed up 
with surveillance cytologies. One patient needed a vaginal hysterectomy, as even 
after the third LLETZ procedure, no clear margins were seen. This emphasises 
the extent of morbidity that can be associated with a glandular abnormality on 
cervical cytology.  

A study by Jiangrong Wang et al. showed that the risk of developing cervical 
adenocarcinoma in those who had atypical glandular cells in the past increases 
up to 15 years even after treatment [15]. Hence, the LLETZ procedure recom-
mended by BSCCP was followed in our study, which is as follows: The depth of 
LLETZ in younger women and/or women who wish to conserve their fertility 
who have a colposcopically visible squamocolumnar junction (SCJ), a cylindri-
cally-shaped cervical excisional biopsy, including the whole transformation zone 
(TZ) and at least 1 cm of endocervix above the SCJ is appropriate. In older 
women, or where the SCJ is not visible at colposcopy, a cylindrical biopsy should 
be taken that includes all of the visible TZ and 20 mm to 25 mm of the endocer-
vical canal. This is because older women have a higher chance of having skip le-
sions but 95% of CGIN extends within 25 mm of the anatomical external os [17]. 

Lobular endocervical glandular hyperplasia (LEGH) of the cervix is a rare 
falsely neoplastic lesion of the cervix. They resemble the pyloric glands of the 
stomach. Most of the times they are found incidentally and may resemble glan-
dular intraepithelial neoplasia of the cervix clinically and radiologically [18]. 
There are some studies which show a link between LEGH and HGCGIN and 
gastric type mucinous adenocarcinoma [19], however there has not been enough 
evidence to prove this. Gastric type mucinous endocervical adenocarcinoma 
(GAC) of cervix are rare type of adenocarcinomas and are very aggressive with a 
very high rate of recurrence even after treatment [20]. Both LEGH and GAC are 
not associated with HPV virus. Our study included only HPV positive cases with 
glandular lesions. Hence we have not come across LEGH or GAC in our study. 

Based on this study we suggest a management plan as follows: 
1) All cytologies with glandular cell abnormalities should be referred for col-

poscopy. 
2) If a high grade lesion is suspected on colposcopy LLETZ should be per-

formed. 
3) If the squamocolumnar junction cannot be seen clearly then LLETZ should 

be performed. 
4) If margins from the LLETZ sample are not clear, a repeat LLETZ is pre-

ferred over surveillance.  
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5) When successive LLETZ samples (three) do not show clear margins, and a 
further LLETZ is not possible, a hysterectomy should be advised if her family is 
complete. 

6. Conclusion 

Our study concluded that a significant 15% (8 out of 54) of all women referred 
with a smear showing ?glandular neoplasia were found to have adenocarcinoma 
of the cervix. None of the patients with borderline smear of endocervical type 
had cancer. Considering a high potential of morbidity and mortality in those 
with abnormal glandular cytology, careful consideration must be taken during 
diagnosis and management of such cases. In most cases, a histological diagnosis 
is recommended, unless the cervix looks normal on satisfactory colposcopy. The 
cases with discrepancy between cytology and histology should be discussed and 
reviewed in the multidisciplinary setting. 
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