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Typical colposcopic features and diagnostic pitfalls in 181 cases of
pathologically diagnosed cervical adenocarcinoma in situ

LI Qing', CHEN Li-mei', ZHANG Hong-wei', WANG Jue', WANG Qing',
SUI Long', CONG Qing', HUA Ke-gin’™"
('Cervical Diseases Diagnosis and Treatment Center,’Department of Gynecology , Obstetrics and

Gynecology Hospital , Fudan University ,Shanghai 200090, China)

[ Abstract] Objective To analyze cases and colposcopic images of cervical adenocarcinoma in situ
(ATS) to identify reasons for colposcopic missed diagnosis, summarize typical colposcopic features of AIS,
and reduce the colposcopic missed diagnosis rate, so as to provide enhanced guidance for clinical diagnosis

and treatment. Methods We retrospectively analyzed data from patients treated in Obstetrics and
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Gynecology Hospital, Fudan University from Jan 2019 to Dec 2023. Patients pathologically diagnosed with
AIS following colposcopic examination were included. We collected the age, cytology, human papilloma
virus (HPV) test results, colposcopic images, colposcopic diagnoses, and pathological outcomes. We also
collected the post-LEEP pathology report if patients underwent loop electrosurgical excision procedure
(LEEP) in our hospital . Results A total of 181 patients pathologically diagnosed with AIS following
colposcopic examination were included, with an average age of 40.62 years. Cytology was negative for
intraepithelial lesion or malignancy in 46.4% of the patients, atypical glandular cells or AIS in 17.1% of the
patients, and HPV 16/18 positive in 84.5% of the patients. The missed diagnosis rate of colposcopy was
45.3% [diagnosed as inflammation/low-grade squamous intraepithelial lesion (LSIL) ]. Review of
colposcopic images revealed prominent signs: acetowhite epithelium, columnar epithelial changes (Feature
1 was columnar epithelium appeared dark red with short granular changes before acetic acid application,
and focal or diffuse acetowhite changes with villi elevation after application; Feature 2 was fused columnar
epithelium, thickened, elevated, edematous, and acetowhite on the surface) , atypical vessels and
abnormal glandular openings. Further analysis of 82 missed cases showed that 24% were due to unclear
vision and secretion obstruction, and 44% due to a lack of recognition of typical features. In cases missed
by colposcopy (diagnosed as inflammation/I.SIL) , cytology was normal in 57.3%, and cytology=>1.SIL
accounted for 22.0% ; while in correctly diagnosed cases [ diagnosed as high-grade squamous intraepithelial
lesion (HSIL)/AIS/cancer], cytology was normal in 37.4% , and cytology>>LSIL accounted for 38.4%.
There was a statistically significant difference between the two groups. Further analysis of lesion location
revealed that AIS lesions were only present in the endocervical curettage samples in 26.8% of the
colposcopically missed diagnosis cases, significantly higher than the 6.1% in the non-missed cases.
Conclusion We summarized 5 typical colposcopic features of AIS, and identified that the main reasons for
colposcopic missed diagnosis were unclear visual fields and insufficient recognition of these typical features.
Notably, 26.8% of the missed diagnosis cases had AIS detected only in endocervical curettage samples.
We recommend enhancing the recognition of typical colposcopic features, optimizing visual fields during
colposcopy, and emphasizing the importance of endocervical curettage to reduce the missed diagnosis rate
of AIS by colposcopy.
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Flowchart of the patient enrollment
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Columnar epithelium

Squamous epithelium ————

Abnormal glandular openings
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epithelium Columnar epithelial change 1

before acetic acid application

Columnar epithelial Columnar epithelial change [
change 2 after acetic acid application

2 AIS #1 BV [AE 4T E R
Fig 2 Typical colposcopy findings in AIS
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Images 1-6 display colposcopic findings of AIS, while images 7-9 depict normal colposcopic findings. ‘A" indicates images taken before acid

application, and 'B' denotes images after acid application. 1A-6A: Prior to acetic acid application, the tissue exhibited dark red coloration with

evident granular changes and atrophy. 1B-6B: Following the application of acetic acid, the images revealed acetowhite epithelium (marked by the

yellow arrow). 7A-9A: Before acetic acid application, columnar epithelium eversion is observed. The columnar epithelial villi are evenly

distributed with interspersed spacing, appearing relatively sparse and uniform in morphology. The color is pink rather than dark red. 7B-9B: After

acetic acid application, no significant acetowhite epithelium or lesions are detected.
B3 AISHABESZ—REREETHI

Fig3 Prominent signs of AIS: columnar epithelium change 1
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A-D display pure AIS; E-H show AIS combined with HSIL; I-L illustrate pure HSIL. The yellow arrows highlight typical columnar epithelial
changes in AIS, characterized by fused columnar epithelium with enlarged, thickened, and edematous villi, showing dense acetowhitening and
sharp, well-defined borders after acetic acid application. Blue arrow in Figure F indicates the glandular opening in AIS. Black arrow in Figure G
points to atypical blood vessels in AIS. The red arrow highlights typical HSIL signs, including thick acetowhite epithelium (F, H and 1), coarse
mosaic (E, Jand L), and coarse punctate blood vessels (G, K).

4 AISHHBBER—HR ERTH2

Fig4 Prominent signs of AIS: columnar epithelium change 2

A-D (AIS) : Typical gland openings in AIS are located within the columnar epithelium/transformation zone, appearing as densely packed,
compressed, flattened, and irregularly slit-like openings. Alternatively, they may present as dilated openings surrounded by acetowhite halos,
exhibiting a characteristic "cuff-like" high gland opening pattern.E (HSIL) : HSIL typically occurs in the squamous epithelium or transformation
zone and rarely involves the columnar epithelium. The gland openings are less prone to compression or distortion. F (Adenocarcinoma) : Gland
openings in adenocarcinoma are abnormally enlarged, with loosely arranged tissue and abundant clear secretions. Yellow arrows indicate gland
openings.

5 AIS.HSIL % 5 3 b 2 BA 8 35 iR 7 0 7= 6

Fig5 Glandular opening in AIS, HSIL and cervical adenocarcinoma
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F1 BERISHI<LSIL(RIZH)5>HSIL(KIRI2H) BEN—RIFMELLR
Tab 1 Comparison of general characteristics between patients with colposcopic diagnosis <<L.SIL and =HSIL [T +sorn(%)]

Age (y) - 41.0+£10.36 40.24 +8.92 0.523 0.557
NILM 47 (57.3) 37 (37.4)*
LCT ASCUS/LSIL 17 (20.7) 24 (24.2) 8.002 0.018
>LSIL 18 (22.0) 38 (38.4)*
HPV16+ 43 (50.0) 47 (45.6)
HPV HPV18+ 30 (34.9) 41 (39.8) 0.500 0.779
Other/(-) 13 (15.1) 15 (14.6)
SCI 32 (39.0) 37 (37.4)
SCJ SCI2 14 (17.1) 14 (14.1) 0.484 0.785
SCJ3 36 (43.9) 48 (48.5)
No 39 (47.6) 39 (39.4)
CEC1 1.220 0.269
Yes 43 (52.4) 60 (60.6)
No 47 (57.3) 40 (40.4)
CEC 2 5.140 0.023
Yes 35 (42.7) 59 (59.6)
No 15 (18.3) 4 (4.0)
Acetowhite epithelium 9.697 0.002
Yes 67 (81.7) 95 (96.0)
No 71 (86.6) 52 (52.5)
Atypical vessels 23.894 <0.001
Yes 11 (13.4) 47 (47.5)
No 76 (92.7) 67 (67.7)
Abnormal glandular opening 16.908 <20.001
Yes 6(7.3) 32(32.3)
No 81 (98.8) 83 (83.8)
Formation of a lump 11.767 0.001
Yes 1(1.2) 16 (16.2)
No 80 (97.6) 75 (75.8)
Dot-like blood vessels 17.333 <0.001
Yes 2(2.4) 24 (24.2)
No 80 (97.6) 77 (77.8)
Mosaic 15.262 <20.001
Yes 2(2.4) 22 (22.2)
0-1 54 (65.9) 13 (13.1)
Number of quadrants involved 53.473 <20.001
2—4 28 (34.1) 86 (86.9)
Cervix only 39 (47.6) 48 (48.5)
Pathology of colposcopy AIS ECC only 22 (26.8) 6 (6.1)* 17.385 <0.001
Both 21 (25.6) 45 (45.5)%
AIS 46 (56.1) 45 (45.5)
Pathology of colposcopy 2.032 0.154
AIS+SIL 36 (43.9) 54 (54.5)
<LSIL 6(8.7) 4(4.9)
Pathology of LEEP HSIL/AIS 51(73.9) 61 (74.4) 1.058 0.630
Ca 12 (17.4) 17 (20.7)

LSIL: Low-grade squamous intraepithelial lesion; HSIL: High-grade squamous intraepithelial lesion; LCT: Liquid-based cytologic test;
HPV: Human papillomavirus; SCJ: Squamocolumnar junction; CEC: Columnar epithelium change; AIS: Adenocarcinoma in situ; LEEP:
Loop electrosurgical excision procedure; ASCUS: Atypical squamous cells of undetermined significance; Other/( =) : Other types or negative;

ECC: Endocervical curettage; *Pairwise comparisons showed significant differences between rows.
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