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Abstract 

Background:  Colposcopy offers an accurate way to the diagnose of cervical precancerous lesions. However, the 
diagnostic accuracy of colposcopy is unsatisfied. This study was to evaluate colposcopic accuracy according to the 
2011 International Federation of Cervical Pathology and Colposcopy (IFCPC) terminology.

Methods:  A retrospective cohort study was performed in 1,838 patients who underwent colposcopy in Shandong 
Qianfoshan Hospital, Cheeloo College of Medicine, Shandong University from October 2013 to April 2018. Using 
conization or cervical biopsy pathology as the gold standard, the agreement between colposcopic diagnosis and 
pathologic diagnosis was calculated, and correlations between variables were analyzed.

Results:  As an authoritative and widely used terminology for colposcopy diagnosis, the 2011 IFCPC terminology has 
certain clinical practicality and diagnostic accuracy. However, some signs such as mosaic, punctation, sharp border, 
inner border sign and ridge sign had high specificity but unsatisfactory sensitivity, which limited the diagnostic value. 
Therefore, we discussed the Lugol’s staining, a very common sign in colposcopy, and analyzed the diagnostic signifi-
cance of bright yellow staining in low-grade squamous intraepithelial lesion (LSIL) and mustard yellow staining in 
high-grade squamous intraepithelial lesion (HSIL). The results showed that mustard yellow may be a valuable indica-
tor in the diagnosis of HSIL.

Conclusion:  The 2011 IFCPC colposcope terminology has standardized interpretations of the colposcopic findings 
and improved the accuracy of colposcopy diagnosis. The aceto-white epithelium still has important diagnostic value; 
however, the value of a few signs is needed to be discussed and new signs are expected to be discovered. Although 
the significance of Lugol’s staining was diminishing, mustard yellow might be a valuable indicator for the diagnosis of 
HSIL.
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Background
Results released by the International Agency for Research 
on Cancer show that in 2018, there were an estimated 
570,000 new cases of cervical cancer worldwide and 
310,000 deaths from cervical cancer. Among them, nearly 
110,000 new cases of cervical cancer and nearly 50,000 

deaths occurred in China [1]. However, persistent infec-
tion with high-risk human papilloma virus (hrHPV) 
appears to be the major driver of cervical cancer develop-
ment. It is a long process from precancerous lesions initi-
ated by HPV infection to cervical cancer, so the diagnosis 
and treatment of precancerous lesions are particularly 
important. With the role of identifying the lesion, guid-
ing biopsy and helping to plan treatment and follow-up, 
colposcopy, in conjunction with cervical screening has 
played an important role in reducing the incidence of 
cervical cancer. However, colposcopy is considered as 
subjective procedure which is highly dependent on the 
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knowledge and skill of the observer [2–5]. Therefore, 
standardizing the colposcopy evaluation has always been 
the subject of concern and discussion. The Reid Colpo-
scopic Index (RCI), the modified RCI, and the Swede 
score have all been used historically in colposcopic diag-
nosis. Although there are various colposcopy scoring 
systems, there is no consensus on the standardization 
[6–9]. The International Federation of Cervical Pathology 
and Colposcopy (IFCPC), which is the current authorita-
tive international organization of cervical pathology and 
colposcopy, has presented four versions of colposcopic 
terminology in 1975, 1990, 2002, and 2011 with the pur-
pose of promoting uniform colposcopy terminology and 
practice. The American Society for Colposcopy and Cer-
vical Pathology (ASCCP) proposed ASCCP Colposcopy 
Standards in 2017 based on colposcopy practice in the 
United States. On the one hand, all the colposcopy ter-
minology changes reflect the continuous development of 
colposcopy technology in recent years and the improve-
ment in our understanding of colposcopy; on the other 
hand, there are no accurate colposcopy standards that 
have been widely accepted and applied worldwide. There-
fore, colposcopy standards will continue to evolve mov-
ing forward. In this study, we discuss the advantages and 
disadvantages of the 2011 IFCPC colposcopy terminol-
ogy in clinical applications.

Methods
Subjects and procedures
A retrospective study of 1,838 patients with abnormal 
cervical cytology (atypical squamous cells of uncer-
tain significance; atypical squamous cell not exclude 
high-grade squamous intraepithelial lesion; low-grade 
squamous intraepithelial lesion; high-grade squamous 
intraepithelial lesion; atypical glandular cells; and inva-
sive cervical cancer), positive high-risk HPV testing, 
symptoms of contact bleeding, vaginal discharge, or 
suspicious-looking cervixes was carried out. All patients 
underwent colposcopy in Shangdong Qianfoshan Hos-
pital, Cheeloo College of Medicine, Shandong University 
from October 2013 to April 2018. The women who had 
hysterectomy or history of pelvic radiation, who under-
went colposcopy but had no histopathologic diagnosis 
and complete data, who had immunosuppressive dis-
eases were excluded from this study. All selected cases 
had a pathological diagnosis based on a cervical biopsy 
or a cervical cone resection. 2–4 targeted biopsies were 
taken from the abnormal areas. If the colposcopy did 
not reveal any lesions, but it was unsatisfactory, a four-
quadrant biopsy from the squamous column junction 
and endocervical curettage were taken. Biopsy was 
not performed when the colposcopy was satisfactory 
and did not reveal any lesions. These cases were not 

included in this analysis. Mean patient age was 41.7 years 
(41.7 ± 10.6  years). Leisegang BG/LED Y/C optoelec-
tronic integrated digital colposcope was used, and images 
were obtained using a Canon EOS600D camera. Patients 
received colposcopic diagnoses according to the 2011 
IFCPC colposcopic terminology by two colposcopists 
with 5–7  years working experience in colposcopy. Rou-
tine colposcopy was performed, which involved a gen-
eral view of the cervix without reagent, a 3% acetic acid 
test, and a 5% Lugol’s iodine staining test. The study was 
conducted in accordance with the principles of the Dec-
laration of Helsinki and received ethical approval from 
the Medical Ethics Committee of Shandong Provincial 
Qianfoshan Hospital, Shandong University(2020S554). 
Because of the retrospective nature of the study, the 
Medical Ethics Committee of Shandong Provincial Qian-
foshan Hospital, Shandong University approved there 
was no need for consent to participate to be obtained.

2011 IFCPC colposcopic diagnosis
The 2011 IFCPC terminology was applied to the colpos-
copy image description and diagnosis as follows [10]: (1) 
General assessment: adequate or inadequate; squamo-
columnar junction visibility: completely, partially, not 
visible; transformation zone types (TZ) 1, 2, 3; (2) Nor-
mal colposcopic findings: original squamous epithelium; 
columnar epithelium; ectopy; metaplastic squamous epi-
thelium; nabothian cysts; crypt openings; (3) Abnormal 
colposcopic findings: general principles (location of the 
lesion, size of the lesion and size of the lesion as percent-
age of cervix); Grade 1 (minor): thin acetowhite epithe-
lium, fine mosaic, fine punctation, irregular, geographic 
border; Grade 2 (major): dense acetowhite epithelium, 
coarse mosaic, coarse punctuation, sharp border, inner 
border sign, ridge sign, rapid appearance of acetowhit-
ening, cuffed crypt openings; nonspecific: leukoplakia, 
erosion, Lugol’s staining; suspicious for invasion: atypical 
vessels, necrosis, ulceration, tumor or gross neoplasm; 
miscellaneous findings included: condyloma, polyp, 
inflammation, stenosis, endometriosis; 4) Colposcopic 
diagnoses were classified as normal or benign, low-
grade squamous intraepithelial lesion (LSIL), high-grade 
squamous intraepithelial lesion (HSIL) and invasive 
carcinoma.

Pathological diagnosis
Pathological diagnosis was divided into [11]: normal or 
benign, LSIL, HSIL, and carcinoma according to the 2012 
Lower Anogenital Squamous Terminology. LSIL included 
cervical intraepithelial neoplasia (CIN)1, or P16 nega-
tive CIN2, koilocytosis, flat condyloma; HSIL included 
CIN3 or P16 positive CIN2. Cervical biopsy diagno-
sis was used as the pathological diagnosis for patients 
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without conization, while the final histopathologic diag-
nosis was applied to those who underwent conization or 
a hysterectomy.

Statistical methods
The estimated agreement between colposcopic and histo-
logical diagnoses was determined using weighted kappa 
statistics. The association between lesion size and patho-
logical diagnosis was conducted using the Mantel–Haen-
szel χ2 test. Sensitivity, specificity, positive predictive 
value (PPV), negative predictive value (NPV), Youden’s 
index (YI), and their 95% confidence intervals (CIs) were 
used to assess accuracy. The area under the curve (AUC) 
was used in logistics analysis to compare the diagnostic 
value of bright yellow for LSIL and mustard yellow for 
HSIL. Data analysis was performed using SAS 9.4, while 
the Delong test was used to compare receiver operating 
characteristic (ROC) curves using MedCalc statistical 
software. A two-sided P < 0.05 was set as being statisti-
cally significant.

Results
Agreement between colposcopic and histological 
diagnoses
Data from 1,838 patients were analyzed in this study. 
The colposcopic diagnosis and histological diagnosis 
were consistent in 1,196 cases (65.1%) with a weighted 

kappa = 0.60 (95% CI = 0.57–0.63, P < 0.001). Agree-
ment between colposcopic diagnosis and cervical his-
topathology is shown in Table  1. In cases diagnosed 
as normal or benign, LSIL, HSIL, or carcinoma, the 
agreement between the colposcopic diagnosis and the 
histological diagnosis were 43.2% (252/583), 75.3% 
(482/640), 74.2% (385/519), and 80.2% (77/96), respec-
tively. Of 1,838 cases, 22.0% of patients (404/1838) 
were overdiagnosed using colposcopy while 13.0% 
(238/1838) were underdiagnosed. 307 of 404 patients 
(76.0%) histologically diagnosed as normal or benign 
were overdiagnosed as having LSILs using colposcopy. 
116 of 238 patients (48.7%) histologically diagnosed as 
having HSILs were underdiagnosed as having LSILs 
using colposcopy. 93 of 238 patients (39.1%) histologi-
cally diagnosed as having LSILs were underdiagnosed 
as normal or benign using colposcopy.

The sensitivity, specificity, PPV, NPV and YI of col-
poscopic diagnosis for normal cervix from any cervical 
lesion (LSIL, HSIL and carcinoma) and HSIL+ (HSIL 
and carcinoma) form LSIL− (LSIL/normal or benign) 
were 43.2%, 91.6%, 70.6%, 77.7%, 0.349 and 92.7%, 
78.9%, 89.7%, 84.5%, 0.716 respectively. The accuracy 
of colposcopic diagnoses in distinguishing cervical his-
topathology when HSIL and LSIL respectively as the 
cutoffs is shown in Table  2. When taking LSIL as the 
cutoff, the specificities was improved, the sensitivities 
was decreased, and the YI was not as good as those 
when HSIL was used as the cutoff.

General assessment of colposcopic findings
Of the 1,838 patients, 1,691 (1691/1838, 92.0%) had 
adequate colposcopic assessment and 147 (147/1838, 
8.0%) had inadequate colposcopic assessment. The 
squamocolumnar junction was completely, partially 
and not visible in 334 (334/1838, 18.2%), 745 (745/1838, 
40.5%) and 759 (759/1838, 41.3%) cases respectively.

Transformation zone types 1, 2, 3 accounted for 16.8% 
(309/1838), 1.4% (25/1838) and 81.8% (1504/1838).

Table 1  Agreement between colposcopic diagnosis and 
cervical histopathology

LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous 
intraepithelial lesion;

Colposcopic diagnosis Histopathological diagnosis

Normal 
or 
benign

LSIL HSIL Carcinoma Total

Normal or benign 252 93 10 2 357

LSIL 307 482 116 2 907

HSIL 24 65 385 15 489

Carcinoma 0 0 8 77 85

Total 583 640 519 96 1838

Table 2  Accuracy of colposcopic diagnoses in distinguishing cervical histopathology at different cutoffs

LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion

Sensitivity
(95% CI)

Specificity
(95% CI)

Positive predictive value 
(95% CI)

Negative predictive value 
(95% CI)

Youden index

LSIL/HSIL/carcinoma vs. 
normal or benign

43.2%
(39.3–47.3%)

91.6%
(90.0–93.1%)

70.6%
(65.7–75.1%)

77.7%
(75.5–79.7%)

0.349

HSIL/carcinoma vs. LSIL/
normal or benign

92.7%
(91.1–94.1%)

78.9%
(75.5–81.9%)

89.7%
(87.9–91.3%)

84.5%
(81.3–87.2%)

0.716



Page 4 of 9Zhang et al. BMC Women’s Health          (2021) 21:257 

Abnormal colposcopic findings
Of the 1,838 patients, 1,675 had abnormal colposcopic 
findings on < 30% of the visible cervix (91.1%, 1675/1838), 
121 had abnormal findings on 30–67% of the visible cer-
vix (6.6%, 121/1838), and 42 on > 67% of the visible cer-
vix (2.3%, 42/1838). The linear trend test of lesion size 
and pathological diagnosis showed the larger the size of 
the lesion, the more serious the disease (χ2 = 261.869, 
P < 0.001).

The thin acetowhite epithelium, fine punctation and 
fine mosaic were regarded as minor changes for LSIL. 
In grade 1, the sensitivity, specificity, PPV, NPV and YI 
of detecting LSIL were 87.0%, 59.0%, 53.2%, 89.5% and 
0.461. Those of the fine mosaic and fine punctation are 
shown in Table  3. In grade 2, the sensitivity, specificity, 
PPV, NPV and YI of thick white acetate epithelium in the 
diagnosis of HSIL were 73.2%, 87.9%, 70.4%, 89.3% and 
0.611. Other data are shown in the Table 4. It was gen-
erally believed that thick white acetate epithelium had 
high diagnostic value. The specificity of coarse mosaic, 
coarse punctuation, cuffed crypt openings, sharp bor-
der, inner border sign and ridge sign were all higher than 
90%. Although rare, inner border and ridge sign—two 

new colposcopic signs had high PPV of 84.6% and 80.0% 
respectively, prior to the other signs including thick white 
acetate epithelium.

Because of several studies showed poor reliability of 
Lugol’s staining, it was removed from the “minor grade” 
category to the “nonspecific” category [7, 12, 13]. In this 
study, Lugol’s staining negativity had a high sensitiv-
ity and NPV while the specificity was low. The data are 
shown in the Table 5. But compared with rare sharp bor-
der, inner border sign, ridge sign and even mosaic, punc-
tuation, Lugol’s staining negativity was very common.

According to the degree of yellow, the Lugol’s stain-
ing negativity was divided into bright and mustard yel-
low. The sensitivity and NPV of bright yellow to LSIL 
diagnosis were higher than fine mosaic and fine puncta-
tion, only lower than thin acetowhite epithelium which 
is shown in Table 6. Mustard yellow had high specificity 
and NPV of HSIL diagnosis. The YI was lower than dense 
aceto-white epithelium but higher than coarse mosaic, 
coarse punctuation, cuffed crypt openings, sharp bor-
der, inner border sign and ridge sign. The data is shown 
in Table  7. The accuracy of colposcopic Lugol’s staining 
bright yellow in predicting LSIL− (LSIL and normal or 

Table 3  Accuracy of colposcopic minor changes in predicting low-grade lesion

Sensitivity
(95% CI)

Specificity
(95% CI)

Positive predictive 
value
(95% CI)

Negative predictive 
value
(95% CI)

Youden index

Thin aceto-white epithelium 87.0%
(84.2–89.4%)

59.0%
(56.2–61.8%)

53.2%
(50.1–56.2%)

89.5
(87.2–91.5%)

0.461

Fine mosaic 0.6%
(0.2–1.7%)

99.4%
(98.8–99.7%)

36.4%
(15.0–64.8%)

65.2%
(63.0–67.3%)

0.045

Fine punctation 14.5%
(12.0–17.5%)

89.3%
(87.4–91.0%)

42.1%
(35.8–48.7%)

66.2%
(63.8–68.4%)

0.035

Table 4  Accuracy of colposcopic major changes in predicting high-grade lesion

Sensitivity
(95% CI)

Specificity
(95% CI)

Positive predictive 
value
(95% CI)

Negative predictive 
value
(95% CI)

Youden index

Dense aceto-white epithelium 73.2%
(69.2–76.9%)

87.9%
(86.0–89.6%)

70.4%
(66.4–74.1%)

89.3%
(87.5–90.9%)

0.611

Coarse mosaic 17.0%
(14.0–20.4%)

97.6%
(96.6–98.3%)

73.3%
(64.8–80.5%)

74.9%
(72.8–76.9%)

0.145

Coarse punctation 28.5%
(24.8–32.6%)

94.9%
(93.6–96.0%)

68.8%
(62.4–74.7%)

77.1%
(75.0–79.1%)

0.234

Sharp border 4.8%
(3.3–7.0%)

99.1%
(98.0–99.5%)

67.6%
(51.4–80.5%)

72.6%
(70.5–74.6%)

0.039

Inner border sign 2.1%
(1.1–3.8%)

99.9%
(99.4–100.0%)

84.6%
(56.5–96.9%)

72.2%
(70.1–74.2%)

0.020

Ridge sign 2.3%
(1.3–4.0%)

99.8%
(99.3–100.0%)

80.0%
(54.1–93.7%)

72.2%
(70.1–74.2%)

0.021

Cuffed crypt openings 35.45%
(31.5–39.7%)

91.1%
(89.5–92.6%)

61.1%
(55.5–66.5%)

78.2%
(76.1–80.2%)

0.266
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benign) and Lugol’s staining mustard yellow in predict-
ing HSIL+ (HSIL and carcinoma) is shown in Table 8. We 
performed further statistical analysis on the diagnostic 
value of Lugol’s staining. According to the construction 
of the logistics regression model, the AUC under the 
ROC curve evaluation model was to predict the values of 
bright yellow and mustard yellow in the diagnosis of LSIL 
and HSIL. The results showed that the odds ratio (OR) 

of bright yellow for LSIL was 1.11 (95% CI 0.86–1.44, 
P = 0.411). In predicting LSIL, thin acetowhite epithe-
lium, fine mosaic, fine punctation with and without the 
inclusion of bright yellow, the diagnostic efficacy AUC of 
the model increased from 0.738 (0.717–0.758) to 0.741 
(0.720–0.761) (P > 0.05). The odds ratio (OR) of mustard 
yellow for HSIL was 1.43 (95% CI 1.06–1.94, P = 0.019). 
In predicting HSIL, dense acetowhite epithelium, coarse 

Table 5  Accuracy of colposcopic Lugol’s staining negativity in predicting normal or benign, low-grade lesion, high-grade lesion and 
carcinoma

LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial

Sensitivity
(95% CI)

Specificity
(95% CI)

Positive predictive 
value
(95% CI)

Negative predictive 
value
(95% CI)

Youden index

Normal or benign 81.3%
(77.9–84.3%)

1.5%
(1.0–2.4%)

27.7%
(25.7–29.9%)

14.8%
(9.6–22.1%)

− 0.172

LSIL 98.0%
(96.5–98.8%)

9.6%
(8.1–11.4%)

36.7%
(34.4–39.0%)

89.8%
(83.3–94.1%)

0.076

HSIL 99.0%
(97.7–99.6%)

9.3%
(7.9–11.0%)

30.1%
(27.9–32.3%)

96.1%
(90.9–98.6%)

0.084

Carcinoma 99.0%
(93.8–100.0%)

7.3%
(6.2–8.6%)

5.6%
(4.6–6.8%)

99.2%
(95.3–100.0%)

0.062

Table 6  Accuracy of colposcopic Lugol’s staining bright yellow in predicting normal or benign, low-grade lesion, high-grade lesion 
and carcinoma

LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion

Sensitivity
(95% CI)

Specificity
(95% CI)

Positive predictive value 
(95% CI)

Negative predictive value 
(95% CI)

Youden index

Normal or benign 70.3%
(66.5–73.9%)

35.8%
(33.2–38.5%)

33.7%
(31.1–36.4%)

72.2%
(68.5–75.6%)

0.061

LSIL 75.6%
(72.2–78.8%)

38.9%
(36.2–41.7%)

39.8%
(37.1–42.6%)

74.9%
(71.4–78.2%)

0.145

HSIL 49.9%
(45.6–54.2%)

27.5%
(25.1–29.9%)

21.3%
(19.1–23.7%)

58.2%
(54.3–62.0%)

− 0.227

Carcinoma 65.6%
(55.7–74.4%)

33.8%
(31.6–36.1%)

5.2%
(4.1–6.6%)

94.7%
(92.6–96.2%)

0.062

Table 7  Accuracy of colposcopic Lugol’s staining mustard yellow in predicting normal or benign, low-grade lesion, high-grade lesion 
and carcinoma

LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion;

Sensitivity
(95% CI)

Specificity
(95% CI)

Positive predictive value 
(95% CI)

Negative predictive value 
(95% CI)

Youden index

Normal or benign 11.0%
(8.7–13.8%)

65.7%
(63.1–68.3%)

13.0%
(10.3–16.2%)

61.4%
(58.8–64.0%)

0.061

LSIL 22.3%
(19.3–25.7%)

70.7%
(68.1–73.2%)

29.0%
(25.1–33.1%)

63.0%
(60.4–65.6%)

− 0.070

HSIL 49.1%
(44.9–53.4%)

81.9%
(79.7–83.9%)

51.6%
(47.2–56.0%)

80.4%
(78.2–82.4%)

0.310

Carcinoma 33.3%
(24.7–43.3%)

73.5%
(71.4–75.5%)

6.5%
(4.6–9.0%)

95.2%
(93.5–96.5%)

0.068
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mosaic, coarse punctuation, sharp border, inner border 
sign, ridge sign, cuffed crypt openings with and without 
the inclusion of mustard yellow, the diagnostic efficacy 
AUC of the model increased from 0.835 (0.817–0.852) to 
0.839 (0.822–0.856) (P > 0.05). As a result, mustard yellow 
might be a valuable indicator for the diagnosis of HSIL.

Invasive carcinoma was rare. Atypical vessels were clas-
sified as suspicious for invasion and it had certain diag-
nostic value for microinvasive carcinoma. Miscellaneous 
findings included condyloma, polyp, inflammation, ste-
nosis and endometriosis. Among 25 patients with condy-
loma, normal or benign was found in only 1 patient, LSIL 
in 17 and HSIL in 7 patients. Among 94 patients with 
polyp, normal or benign was found in 52 patients, LSIL 
in 26, HSIL in 15 and carcinoma in 1 patient. In those 
with endometriosis, most (8/11) were diagnosed with 
inflammation.

Discussion
With the purpose of unifying the nomenclature of col-
poscopy for comparative studies and improving the accu-
racy of diagnosis, IFCPC presented its first International 
Colposcopic Classification in 1975, its second nomen-
clature in 1990 and third in 2002. In 2011, the IFCPC 
committee examined the past IFCPC terminologies and 
proposed an evidence-based terminology by review-
ing publications. It was recommended that the 2011 
terminology should replace all other terminologies and 
be implemented immediately for diagnosis, treatment 
and research [14]. So far, the 2011 IFCPC terminology 
has been proposed for several years. It has certain clini-
cal practicability. Several studies demonstrated it could 
improve the colposcopic accuracy. However, the repro-
ducibility of transformation zone and the predictive value 
of a few signs remained to be questioned. Meanwhile, 
with the popularized of HPV vaccine and changes in cer-
vical cancer screening strategies, colposcopy presents 
new challenges.

In this study, we analyzed the clinical applicability 
of the 2011 IFCPC nomenclature in predicting cervi-
cal disease. The results showed the agreement between 

histopathology and colposcopy was 65.1% with weighted 
kappa = 0.597. It was equal to Li et  al.’s of 64.95% with 
consistency of kappa = 0.436, Fan et  al.’s of 65.5% with 
weighted kappa strength 0.494 and Prabhakaran’s of 
65.7% [15–17]. Although IFCPC nomenclature was only 
moderate, it was better than Swede Score, RCI, modified 
RCI and 2002 IFCPC nomenclature [7, 8, 18–22]. In our 
study, we found that the 2011 IFCPC colposcopic termi-
nology had a high sensitivity (92.7%) in differentiating 
HSIL+ from LSIL−, higher than that reported in previ-
ous studies (30–91.3%) [23]. The specificity for detecting 
HSIL+ was 78.9%, a little lower than previously reported 
(79–96.5%) [21, 24, 25]. The PPV and NPV of colposcopy 
to diagnose HSIL+ were 89.7% and 84.5%, both compa-
rable to the previous findings [21, 23–25]. The term of 
cervical colposcopy in 2011 begins with “general assess-
ment” with the purpose of emphasizing the level of 
reliability of this colposcopic examination [14]. In our 
study, 1.3% (147/1838) of all patients had inadequate 
colposcopic examination. The main reason was bleed-
ing, others included scarring of lacerations, vaginal wall 
relaxation, changes in cervical position (myoma com-
pression, adhesion), inflammation and neoplasm. This 
reminds us colposcopic operation should be gentle, so as 
not to artificially cause contact bleeding, especially near 
the endocervical canal. For changes in cervical position, 
we can use tools such as cervical clamp when necessary 
to help fully exposing the cervical transformation zone. 
If there is cervical neoplasm, it should be pushed in dif-
ferent directions in order to assess the transformation 
zone at 360°. The squamocolumnar junction was com-
pletely visible in 334 (334/1838, 18.2%). “Partially visible” 
and “not visible” are respectively defined as mostly visible 
and most or all invisible of the squamocolumnar junction 
because it is in the endocervical canal. We think the defi-
nitions of “partially visible” and “not visible” are ambigu-
ous. It is difficult to grasp the degree of “most squamous 
column junctions visible and invisible”. We suggest the 
visibility of squamocolumnar junction in the range of 
0°–360° is defined as “partially visible” with visible rang 
indicated as necessary. For example, the squamocolum-
nar junction is partially visible from 90° to 180°. It is also 

Table 8  Accuracy of colposcopic Lugol’s staining bright yellow in predicting LSIL− (LSIL and normal or benign) and Lugol’s staining 
mustard yellow in predicting HSIL+ (HSIL and carcinoma)

LSIL, low-grade squamous intraepithelial lesion; HSIL, high-grade squamous intraepithelial lesion

LSIL− (LSIL and normal or benign); HSIL+ (HSIL and carcinoma)

Sensitivity
(95% CI)

Specificity
(95% CI)

Positive predictive value 
(95% CI)

Negative predictive value 
(95% CI)

Youden index

Lugol’s staining bright 
yellow/LSIL−

73.1%
(70.5–75.5%)

47.6%
(43.7–51.6%)

73.5%
(71.0–75.92%)

47.1%
(43.2–51.0%)

0.207

Lugol’s staining mus-
tard/HSIL+

46.7%
(42.8–50.6%)

83.1%
(80.9–85.1%)

58.1%
(53.7–62.4%)

75.6%
(73.2–77.8%)

0.297
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suggested “not visible” means the squamous column 
junction is completely invisible.

Once the highlight but now the controversy of 2011 
IFCPC nomenclature is cervical TZ. The authorsʼ sup-
position of TZ is that it advances a closer relationship 
to therapeutic strategies and leads to individualized 
treatment [26]. English guidelines recommend adjust-
ing loop length to correspond to TZ type. However, in 
clinical practice of several years, the reproducibility of 
TZ in different examiners has been questioned. In this 
study, transformation zone types 1, 2, 3 accounted for 
16.8% (309/1838), 1.4% (25/1838) and 81.8% (1504/1838). 
Li et al.’s study of 525 cases indicated types 1, 2, and 3 of 
TZs accounted for 22.3%, 7.2%, and 70.5% [15]. Fan et al.’s 
research showed 1005 cases (44.4%, 1005/2262) were 
classified as type 2 TZ, 887 (39.2%, 887/2262) as type 1 
and 370 (16.4%, 370/2262) as type 3 TZ [16]. It was sig-
nificantly different between the distributions of the three 
types TZ in our and Fan et al.’s studies, especially of type 
2 TZ. In the German analysis of 3761 patients, 2153 cases 
(57%) were classified as type 2 TZ, 906 cases (24%) were 
type 1 TZ, 702 cases (19%) were type 3 TZ, and signifi-
cant heterogeneity of TZs in different clinics was showed 
[27]. In 2017, ASCCP claimed that literature suggested 
the use of TZ type unrepeatable, especially for type 2 TZ, 
and there was no evidence showed TZ type can improve 
the prediction or management of cervical disease [22, 
27]. Therefore, TZ types were not incorporated in the 
2017 ASCCP terminology. We suggest on one hand, more 
studies should focus on the precise extent especially the 
“length” of excision for different TZ types, the necessity 
of existence of type 2 TZ and more precise anatomic dis-
tinction between types 1 and 2 TZ. On the other hand, if 
evidence-based research suggests that the TZ has clini-
cal significance, further effort to reduce heterogeneity in 
the classification of TZ types between individual exam-
iners is of importance. The squamocolumnar junction 
is the inner margin of cervical TZ. Correctly identifying 
the mature columnar epithelium and then confirming the 
squamocolumnar junction is the key to correctly identi-
fying the TZ.

Acetowhite epithelium is a core finding in colposcopy. 
Dense aceto-white epithelium had good specificity, PPV 
and NPV for HSIL. Major changes such as coarse mosaic, 
coarse punctuation, cuffed crypt openings and sharp 
border all had high specificity for HSIL. Two new signs, 
inner border sign and ridge sign also showed good diag-
nostic value. Compared with the major changes, the diag-
nostic value of minor changes signs was not satisfactory. 
The specificity of thin aceto-white epithelium was 59.0% 
and PPV 53.2%. The sensitivity of fine punctation and fine 
mosaic were quite low. It should be pointed out that the 
definition of the dense or thin aceto-white is subjective 

and relative, which should be combined with the type 
of HPV infection, the patient’s age and so on. Massad 
et  al. suggested all acetowhite lesions should be biop-
sied to improve sensitivity [19]. ASCCP recommended 
that for high-risk screening results, the biopsy of mild or 
translucent acetowhite changes was also necessary [28]. 
Actually, several signs such as punctation, mosaic, sharp 
border and even the new signs of both major and minor 
changes were highly specific and less sensitive because 
they occurred less frequently in cases. This reduced their 
diagnostic value in daily clinical practice. Therefore, we 
attempted to find a sign with high frequency as acetow-
hite changes. As we all know, the significance of Lugol’s 
staining was diminishing, from major changes section, 
minor changes section to the “nonspecific” category 
of the “abnormal colposcopic findings” section in 2011 
Colposcopic Terminology. Our study confirmed Lugol’s 
staining negativity had a high sensitivity and NPV while 
the specificity was low. In addition, we believed Lugol’s 
staining was useful in delineating the boundaries of nor-
mal and abnormal tissue, identifying vaginal lesions and 
lesions of no obvious acetowhite changes after meno-
pause. Lugol’s staining negativity was divided into bright 
and mustard yellow. We investigated the diagnostic value 
of bright yellow for LSIL and mustard yellow for HSIL. 
As a result, mustard yellow might be a valuable indicator 
for the diagnosis of HSIL. We believe Lugol’s staining still 
has certain diagnostic value in colposcopy and is the nec-
essary procedure in colposcopic performance.

Going forward, more clinical research will be needed 
to improve diagnostic accuracy, and ensure that the 
World Health Organization’s goal of eliminating cervi-
cal cancer worldwide by 2030 is achieved. we provide 
some recommendations. Firstly, colposcopic terminol-
ogy needs to be further refined. Signs of non-HPV 16 
infection and new valuable signs need to be found. Fur-
ther research is needed to confirm the existence of TZ. 
Secondly, colposcopy referrals should be further clarified 
to avoid excessive examination and insufficient examina-
tion in HPV-based screening. Thirdly, with the proper 
help of some biomarkers such as p16, improve the qual-
ity control of cytology, HPV detection and histopathol-
ogy, so as to provide more accurate and objective clinical 
data for colposcopists. Fourthly, colposcopy technique is 
always an evolutionary process. Novel colposcopy tech-
niques such as optical spectroscopy, computer-assisted 
colposcopy, electrical impedance spectroscopy, dynamic 
spectral imaging, confocal endomicroscopy and optical 
coherence tomography will need to improve and develop 
[29]. Last but not least, ensure the quality control of col-
poscopy, improve the diagnosis level of colposcopists. 
Adequate high-quality training and certification pro-
cess for colposcopists need to be implemented. Practice 
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makes perfect. Colposcopists should have adequate 
expertise and support to fulfill their role. For example, if 
sufficient studies confirm that the TZ is guiding for the 
extent of cervical conization, then we should improve the 
ability to accurately identify the TZ rather than denying 
its existence due to poor repeatability. There is no better 
choice than colposcopy, but there is no better choice for 
colposcopy than more standardized quality assurance. In 
this way, the benefits of changes in screening strategies 
can truly translate into the reduction in the incidence and 
mortality of cervical cancer [30].

Conclusion
The 2011 IFCPC colposcope terminology has stand-
ardized interpretations of the colposcopic findings and 
improved the accuracy of colposcopy diagnosis. The 
aceto-white epithelium still has important diagnostic 
value; however, the value of a few signs is needed to be 
discussed and new signs are expected to be discovered. 
Although the significance of Lugol’s staining was dimin-
ishing, mustard yellow might be a valuable indicator for 
the diagnosis of HSIL.

Abbreviations
IFCPC: International Federation of Cervical Pathology and Colposcopy; HPV: 
Human papilloma virus; HSIL: High-grade squamous intraepithelial lesion; 
LSIL: Low-grade squamous intraepithelial lesion; RCI: Reid Colposcopic Index; 
ASCCP: American Society for Colposcopy and Cervical Pathology; TZ: Transfor-
mation zone types.

Acknowledgements
The authors would like to thank Dr Fang Tang and Yafei Liu for their help in 
data analysis. The authors also acknowledge the assistance of Mark Abramov-
itz, PhD for Language editing of this manuscript.

Authors’ contributions
BZ and FNR were responsible for the conception and design of the study. BZ, 
GHZ, SHH collected the data. BZ, SHH, GHZ analyzed the data. BZ interpreted 
the data. BZ wrote the manuscript. All authors read and approved the final 
manuscript.

Funding
This study was supported by Shandong Medical and Health Science and Tech-
nology Development Project (No.2017WS454) mainly on the data collection, 
manuscript writing and editing.

Availability of data and materials
The datasets used and analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was conducted in accordance with the principles of the Declaration 
of Helsinki and received ethical approval from the Medical Ethics Committee 
of Shandong Provincial Qianfoshan Hospital, Shandong University(2020S554). 
Because of the retrospective nature of the study, the Medical Ethics Com-
mittee of Shandong Provincial Qianfoshan Hospital, Shandong University 
approved there was no need for consent to participate to be obtained. The 
first and second authors are colposcopists of the department of obstetrics and 
gynecology, Shandong Qianfoshan Hospital and have access to the medical 

system. They completed colposcopy in these cases and had permission to use 
the medical records of the study from the head of the department.

Consent for publication
Not applicable.

Competing interests
All authors have declared no competing interests.

Author details
1 Department of Obstetrics and Gynecology, Shandong Qianfoshan Hospital, 
Cheeloo College of Medicine, Shandong University, No.16766, Jingshi Road, 
Jinan 250014, Shandong Province, China. 2 Department of Pathology, Shan-
dong Qianfoshan Hospital, Cheeloo College of Medicine, Shandong University, 
Jinan 250014, Shandong, China. 

Received: 18 October 2020   Accepted: 8 June 2021

References
	1.	 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global 

cancer statistics 2018: GLOBOCAN estimates of incidence and mor-
tality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 
2018;68(6):394–424.

	2.	 Coppleson M. The origin and nature of premalignant lesions of the cervix 
uteri. Int J Gynecol Obstet. 1970;8(4P2):539–50.

	3.	 Coppleson M. Colposcopic features of papillomaviral infection and pre-
malignancy in the female lower genital tract. Obstet Gynecol Clin North 
Am. 1987;14(2):471–94.

	4.	 Stafl A, Mattingly RF. Colposcopic diagnosis of cervical neoplasia. Obstet 
Gynecol. 1973;41(2):168–76.

	5.	 Stafl A. Colposcopy. Clin Obstet Gynecol. 1975;18(3):195–213.
	6.	 Reid R, Scalzi P. Genital warts and cervical cancer. VII. An improved 

colposcopic index for differentiating benign papillomaviral infections 
from high-grade cervical intraepithelial neoplasia. Am J Obstet Gynecol. 
1985;153(6):611–8.

	7.	 Ferris DG, Litaker MS. Prediction of cervical histologic results using an 
abbreviated Reid Colposcopic Index during ALTS. Am J Obstet Gynecol. 
2006;194(3):704–10.

	8.	 Strander B, Ellstrom-Andersson A, Franzen S, Milsom I, Radberg T. The 
performance of a new scoring system for colposcopy in detecting 
high-grade dysplasia in the uterine cervix. Acta Obstet Gynecol Scand. 
2005;84(10):1013–7.

	9.	 Apgar BS, Kaufman AJ, Bettcher C, Parker-Featherstone E. Gynecologic 
procedures: colposcopy, treatments for cervical intraepithelial neoplasia 
and endometrial assessment. Am Fam Physician. 2013;87(12):836–43.

	10.	 Bornstein J, Bentley J, Bosze P, Girardi F, Haefner H, Menton M, Perrotta 
M, Prendiville W, Russell P, Sideri M, et al. 2011 colposcopic terminology 
of the International Federation for Cervical Pathology and Colposcopy. 
Obstet Gynecol. 2012;120(1):166–72.

	11.	 Lu Z, Chen J. Introduction of WHO classification of tumours of female 
reproductive organs, fourth edition. Zhonghua Bing Li Xue Za Zhi. 
2014;43(10):649–50.

	12.	 El-Shalakany AH, Saeed MM, Reda Abdel-Aal M, El-Nakeeb AH, Noseirat 
N, Ayyad SB, El Din ZS. Direct visual inspection of the cervix with lugol 
iodine for the detection of premalignant lesions. J Low Genit Tract Dis. 
2008;12(3):193–8.

	13.	 Rubio CA, Thomassen P. A critical evaluation of the Schiller test in patients 
before conization. Am J Obstet Gynecol. 1976;125(1):96–9.

	14.	 Bornstein J, Bentley J, Bösze P, Girardi F, Haefner H, Menton M, Perrotta 
M, Prendiville W, Russell P, Sideri M, et al. 2011 colposcopic terminology 
of the International Federation for Cervical Pathology and Colposcopy. 
Obstet Gynecol. 2012;120(1):166–72.

	15.	 Li Y, Duan X, Sui L, Xu F, Xu S, Zhang H, Xu C. Closer to a uniform language 
in colposcopy: study on the potential application of 2011 International 
Federation for Cervical Pathology and Colposcopy terminology in clinical 
practice. Biomed Res Int. 2017;2017:8984516.



Page 9 of 9Zhang et al. BMC Women’s Health          (2021) 21:257 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	16.	 Fan A, Wang C, Zhang L, Yan Y, Han C, Xue F. Diagnostic value of the 2011 
International Federation for Cervical Pathology and Colposcopy Terminol-
ogy in predicting cervical lesions. Oncotarget. 2018;9(10):9166–76.

	17.	 Rema PN, Mathew A, Thomas S. Performance of colposcopic scoring by 
modified International Federation of Cervical Pathology and Colposcopy 
terminology for diagnosing cervical intraepithelial neoplasia in a low-
resource setting. South Asian J Cancer. 2019;8(4):218–20.

	18.	 Massad LS, Jeronimo J, Schiffman M. Interobserver agreement in the 
assessment of components of colposcopic grading. Obstet Gynecol. 
2008;111(6):1279–84.

	19.	 Massad LS, Jeronimo J, Katki HA, Schiffman M. National Institutes of 
Health/American Society for C, Cervical Pathology Research G: the 
accuracy of colposcopic grading for detection of high-grade cervical 
intraepithelial neoplasia. J Low Genit Tract Dis. 2009;13(3):137–44.

	20.	 Underwood M, Arbyn M, Parry-Smith W, De Bellis-Ayres S, Todd R, Red-
man CWE, Moss EL. Accuracy of colposcopy-directed punch biopsies: a 
systematic review and meta-analysis. BJOG. 2012;119(11):1293–301.

	21.	 Tatiyachonwiphut M, Jaishuen A, Sangkarat S, Laiwejpithaya S, Wongti-
raporn W, Inthasorn P, Viriyapak B, Warnnissorn M. Agreement between 
colposcopic diagnosis and cervical pathology: Siriraj Hospital experience. 
Asian Pac J Cancer Prev. 2014;15(1):423–6.

	22.	 Hammes LS, Naud P, Passos EP, Matos J, Brouwers K, Rivoire W, Syrjänen 
KJ. Value of the International Federation for Cervical Pathology and Col-
poscopy (IFCPC) terminology in predicting cervical disease. J Low Genit 
Tract Dis. 2007;11(3):158–65.

	23.	 Hong DG, Seong WJ, Kim SY, Lee YS, Cho YL. Prediction of high-grade 
squamous intraepithelial lesions using the modified Reid index. Int J Clin 
Oncol. 2010;15(1):65–9.

	24.	 Li Y, Zhang H, Zheng R, Xie F, Sui L. Agreement between colposcopic 
diagnosis with 2011 international terminology of colposcopy and 
cervical pathology in cervical lesions. Zhonghua Fu Chan Ke Za Zhi. 
2015;50(5):361–6.

	25.	 Durdi GS, Sherigar BY, Dalal AM, Desai BR, Malur PR. Correlation of colpos-
copy using Reid colposcopic index with histopathology—a prospective 
study. J Turk Ger Gynecol Assoc. 2009;10(4):205–7.

	26.	 Quaas J, Reich O, Küppers V. Explanation and use of the Rio 2011 colpos-
copy nomenclature of the IFCPC (International Federation for Cervical 
Pathology and Colposcopy): comments on the general colposcopic 
assessment of the uterine cervix: adequate/inadequate; squamo-
columnar junction; transformation zone. Geburtshilfe Frauenheilkd. 
2014;74(12):1090–2.

	27.	 Luyten A, Buttmann-Schweiger N, Hagemann I, Scherbring S, Boehmer 
G, Gieseking F, Woelber L, Glasenapp F, Hampl M, Kuehler-Obbarius C, 
et al. Utility and reproducibility of the international federation for cervical 
pathology and colposcopy classification of transformation zones in daily 
practice: a multicenter study of the german colposcopy network. J Low 
Genit Tract Dis. 2015;19(3):185–8.

	28.	 Khan MJ, Werner CL, Darragh TM, Guido RS, Mathews C, Moscicki A-B, 
Mitchell MM, Schiffman M, Wentzensen N, Massad LS, et al. ASCCP 
colposcopy standards: role of colposcopy, benefits, potential harms, 
and terminology for colposcopic practice. J Low Genit Tract Dis. 
2017;21(4):223–9.

	29.	 Adelman MR. Novel advancements in colposcopy: historical perspectives 
and a systematic review of future developments. J Low Genit Tract Dis. 
2014;18(3):246–60.

	30.	 Leeson SC, Alibegashvili T, Arbyn M, Bergeron C, Carriero C, Mergui J-L, 
Nieminen P, Prendiville W, Redman CWE, Rieck GC, et al. The future role 
for colposcopy in Europe. J Low Genit Tract Dis. 2014;18(1):70–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Clinical application of the 2011 IFCPC colposcope terminology
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Subjects and procedures
	2011 IFCPC colposcopic diagnosis
	Pathological diagnosis
	Statistical methods

	Results
	Agreement between colposcopic and histological diagnoses
	General assessment of colposcopic findings
	Abnormal colposcopic findings

	Discussion
	Conclusion
	Acknowledgements
	References


