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Discussion 
There are reports that tissue specimens shrink after 

formalin fixation and that the type and composition of the 
tissue might influence the overall degree of shrinkage18. 

Figure 3: Box plots for the absolute difference between pre-
sumed depth and actual excised depth according to sequential 
groups of five procedures for the first colposcopist (n =60).

Table 4: Association of percentage difference between presumed depth and actual excision depth with categorical characteris-
tics for the women treated by colposcopist A (n =60).

Percentage difference (%)

Mean (SD) Median (IQR) p-values

Smoking
      No 20.92 (14.86) 16.03(10-30) 0.197a

      Yes 23.95 (12.34) 20.71(16.67-31.67)

Parity

      0 25.07 (16.17) 25 (10-35.42) 0.261b

      1 23.28 (15.79) 16.67 (14.29-37.5)

     ≥2 16.73 (11.71) 15.38 (8.33-26.14)
Pretreatment cytology test
(severe dyskaryosis + moderate dyskaryosis)
      No 21.2 (15.7) 18.3 (9.2-30) 0.857

      Yes 20.8 (13.4) 17.4 (12.5-30)

Colposcopic appearance at treatment

      Normal/Low-grade/HPV/Inflammation 18.29 (13.3) 16.03 (10.56-23.61) 0.364a

      High-grade 21.88 (14.73) 20 (10-31.67)

Loop size used

      <18 mm 17.71 (15.77) 12.5 (6.67-30) 0.368a

      18 mm 21.05 (13.89) 16.67 (11.11-30)

Excised cervical tissue histopathology

      CIN1 19.67 (16.07) 25 (0-33.33) 0.999b

      CIN2 20.71 (12.69) 15.38 (12.5-27.27)

      CIN3 20.93 (15.3) 16.67 (10-30)
      Other 19.08 (13.29) 16.67 (10-28.57)

a: Mann-Whitney test, b: Kruskal-Wallis test, SD: standard deviation, IQR: interquartile range, CIN: cervical intraepithelial neoplasia, HPV: human papil-
loma virus.

Head and neck cancer specimens have been reported to 
shrink after formalin fixation by 4.1 %18, whereas liver 
tissue specimens by 10 %19. Prostate tissue specimens 
have been shown to decrease after formalin fixation by 
4.5 %20, lower lip tissue specimens derived from cra-
niofacial cancer surgery up to 47.5 %21, and lung tissue 
specimens by 28 %22. In contrast, other studies are report-
ing no change in size after formalin fixation of breast tis-
sue23 and palatal tonsils24 after tumor surgery. Due to this 
variation in tissue shrinkage, it has been proposed that 
morphometric studies addressing changes in dimensions 
should be organ-specific and account for tissue composi-
tion18. Moreover, to avoid tissue shrinkage after fixation 
and during histopathological processing, different fixa-
tive protocols other than formalin have also been sug-
gested in the literature25,26. 

In our study, the cervical tissue specimen was im-
mediately placed after excision in a formalin solution, 
and there were no special fixatives used to reduce tis-
sue shrinkage as this was a pragmatic study. Though the 
literature reports a 2.7 % of shrinkage to the longitudinal 
dimensions of the cervix due to formalin fixation when 
compared to a fresh specimen16, we did not make any 


