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Table 1: Demographics of women treated by the two colposcopists with a single large loop excision of the transformation 
zone (LLETZ) cervical treatment between 2017-2018.

Colposcopist A
(n =60)

Colposcopist B
(n =18) p-values

Age at treatment, mean (SD) 36.5 (8.9) 33.2 (10.9) 0.195a

Smoking

      No 36 (69.2) 12 (66.7) 0.840b

      Yes 16 (30.8) 6 (33.3)

Parity

      0 12 (20.7) 6 (40) 0.230c

      1 18 (31) 2 (13.3)
     ≥2 28 (48.3) 7 (46.7)

Values represent number of patients (with percentage in brackets) unless stated otherwise, a: Student’s t-test, b: chi-square test, c: Fisher’s exact 
test, SD: standard deviation, Numbers are provided based on available data. Eight women did not declare their smoking status and two women 
did not declare their parity status in the group of women treated by colposcopist A. Similarly, three women did not declare their parity status in 
the group of women treated by colposcopist B. 

(22.2 %). 
There were no significant differences with regards to 

the age, parity, and smoking status of the two groups of 
women that were treated by the two colposcopists (Table 
1). However, there were significant differences in the cer-
vical excision practices between the two colposcopists 
(Table 2). The first colposcopist performed LLETZ cer-
vical treatment in a total of 60 women and used an 18 mm 
loop size in the majority (81.7 %) of excisions. The sec-
ond colposcopist performed LLETZ cervical treatment 
in a total of 18 women and used a 15 mm loop size in 
the majority (77.8 %) of excisions. There were no differ-
ences between the two colposcopists with regards to the 
excision margin status, the excised tissue histopathology 
result, and the excised cone volume or the base surface of 
the excised tissue. 

For the first colposcopist, the median presumed ex-
cision depth was 12 mm (IQR: 10-12), and the median 
actual excision depth was 11 mm (IQR: 8.5-12). The 
median absolute difference between presumed depth and 
actual excision depth was 2 mm (IQR:1-3) and the me-
dian percentage difference between presumed depth and 
actual excision depth was 16.6% (IQR:10.0-30.0).  For 
the second colposcopist, the median presumed excision 
depth was 10 mm (IQR: 8-15), and the median actual 
excision depth was 14.5 mm (IQR: 11-16). The median 
absolute difference between presumed depth and actual 
excision depth was 3.5 mm (IQR: 1-5), and the median 
percentage difference between presumed depth and actu-
al excision depth was 35.4 % (IQR: 10.0-50.0) (Table 2).

There was no significant difference between the pre-
sumed excision depth between the two colposcopists 
(Table 2). However, the median actual excision depth 
was deeper for the second colposcopist when compared 
to that of the first colposcopist. Moreover, the absolute 
and percentage difference between presumed excision 
depth and actual excision depth was greater for the sec-
ond colposcopist when compared to the first colposco-
pist (Table 2). Also, the second colposcopist in 83.3 % 
of cases (15/18) underestimated the presumed excision 

depth, meaning that the actual excision depth was much 
greater (data not shown). For the first colposcopist, the 
underestimation of excision depth occurred in only 36.7 
% of cases (22/60) (data not shown).  

The association between the absolute difference and 
the percentage difference between presumed depth and 
actual excision depth with the categorical characteristics 
for the women treated by the first colposcopist (n =60) 
is shown in Table 3 and Table 4. The absolute and the 
percentage difference between presumed depth and ac-
tual excision depth was not found to be associated with 
smoking, parity, pretreatment cytology test, colposcopic 
appearance, the loop size used and the excised tissue his-
topathology.

The absolute and the percentage difference between 
presumed depth and actual excision depth were both 
found to be significantly and positively correlated with 
the d1 diameter of the excised tissue, the d2 diameter of 
the excised tissue, and the excised tissue base surface. 
Multiple linear regression analyses in a stepwise meth-
od revealed that the excised tissue base surface was the 
only independent factor associated with the absolute (β 
=0.006, SE =0.002, p =0.001) and the percentage differ-
ence (β =0.05, SE =0.02, p =0.003) between presumed 
depth and actual excision depth. We found that for every 
10 mm2 increase in the excised tissue base surface, the 
mean absolute difference increased about 0.06 mm, and 
the mean percentage difference about 0.50 %.
    
Learning plateau and learning rate

A learning plateau was identified only for the first 
colposcopist who performed 60 cervical excisions. The 
absolute difference between presumed depth and actual 
excision depth decreased significantly over the course 
of consecutive LLETZ cervical treatments when tested 
by inverse curve regression (R2 =0.08, p =0.035) with a 
learning plateau at 2.2 mm and a learning rate of 13 cases 
(Figure 1). Similarly, the percentage difference between 
presumed depth and actual excision depth decreased sig-
nificantly over the course of consecutive excision proce-


