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INTRODUCTION

Gabriel et al1 found that there were strong immunohisto-
chemistry reactions of type III collagen fibers in uterosacral
ligament (USl) in women with pelvic organ prolapse (POP)
compared with type I and type II collagen fibers. Jackson2

also found that there was reduction of collagen amount with
predominantly immature collagen content in women with
POP and cystocele, compared with those without POP.

In women with POP, there were several changes in cell
transcription program in USl, leading to changes in matrix
production, mechanical properties, cell shape, inflammatory
reaction, and healing process. Furthermore, the immature
collagen content also relatively higher.3,4

The study regarding type III collagen fibers in USl of
women with POP has been widely conducted worldwide,
but mainly in Caucasians.  The data from asian women is
still scarce. This is the first study comparing type III colla-
gen fiber content in USl in Indonesian women.

MaTeRIal aND MeTHODS

This is a cross-sectional analytic study, conducted in Dr.
Hasan Sadikin Hospital bandung during May-October 2011.
Subjects were women with grade 2, 3 and 4 POP, while the
control group was women without POP or with POP grade
1. Women with pelvic organ malignancy, intraabdominal tu-
mors, and previous history of pelvic surgery were excluded
from this study. Tissue samples were taken from the uterus
after total abdominal or vaginal hysterectomy. To obtain tis-
sue samples, the distal portion of USl (approximately 1 cm
from its attachment from cervix) was cut (approximately 0.5
cm3). Samples were then immersed in formaldehyde solu-
tion before being sent to the Department of Pathology for
immunohistochemistry examination. The immunohisto-
chemistry assay was done using type III collagen fiber stain-
ing (abcam ab7778 rabbit polyclonal to collagen III). To in-
terpret the immunohistochemistry assay, these guides were
used: for determining type III collagen fibers distribution:
+1 if distributed less than 20%, +2 if distributed 20-50%, +3
if distributed 50-80%, and +4 if distributed more than 80%.
For immunostaining intensity: 0 if no staining, +1 if weakly
stained, +2 if moderately stained, and +3 if strongly stained.
after determining distribution and intensity, the HistoScore

were calculated using the formula: distribution x (intensi-
ty+1), and the value range were 1-16.

Data were analyzed using SPSS program version 16.0.

ReSUlTS

The study was conducted during a six-month period, from
May-October 2011. During that period, all subjects fulfilled
inclusion criteria were enrolled to this study. There were 23
women with POP, and 23 women without POP or with POP
grade 1 served as control group. The characteristics of sub-
jects may be seen in table 1. There were significant differ-
ences in age and menopausal status between POP group and
control group (p<0.05), while parity and bMI were not sig-
nificantly different (p>0.05). No subject had received hor-
mone replacement therapy. Most of POP subjects had grade
3 POP (62.5%), followed by grade 2 (26.1%), and grade 4
(8.7%). There were no grade 1 POP subjects in this study.

The comparison of distribution and intensity of type III
collagen fibers between POP and control group may be seen
in figure 2a, 2b . The median of type III collagen fibers dis-
tribution was significantly higher in POP group (p<0.05).
The intensity of type III collagen fibers was higher in POP
group as well but not significantly different with the control
group (p>0.05).
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Pop Control
Characteristics

(n=23) (n=23)
p

1. age Mean (SD): 50.2 (9.2) 62.4 (7.8) 0.001+

2. Menopausal status

Premenopause: 2 (4.3%) 12 (26.1%) 0.001++

Postmenopause: 21 (45.7%) 11 (23.9%)

3. Parity Median: 4 4
Range: 2-12 0-8

0.645++

4. bMI (kg/m2) Median: 21.21 22.97
Range: 16.65-31.18 20-27.77

0.095+++

Table 1. – Subject characteristics (n=46)

Notes: +) Unpaired t test
++) Chi square

+++) Mann Whitney U
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The comparison of Histo Score between two groups may
be seen in figure 3. There was a significant difference of
Histo Score between POP and control group (median 12,
range 3-16 vs median 8, range 1-16, p<0.05). There was no
significant correlation between degree of POP and type III
collagen fiber content (p>0.05). Furthermore, there were no
significant correlations between age and menopausal status
to type III collagen fiber content, as seen in table 3 and fig-
ure 4. 

DISCUSSION

although the exact pathophysiology of POP is still un-
known, there are some risk factor contributing in the oc-
curence of POP, i.e pregnancy, vaginal delivery, age, eleva-
tion of intraabdominal pressure, menopause, hypoestrogenic
status, trauma, genetic factor, race, muskuloskeletal disor-
ders, chronic debilitating illness, smoking, and previous his-
tory of surgery. From previous studies, mechanical and

metabolical changes in connective tissue may serve as pre-
disposing factors for POP.5-7 Furthermore, the reduction of
collagen fiber amount as well as decreasing quality of those
fibers also may contribute in POP.8

according to WHI study, there are higher risks in older
women to develop POP (1.2 times higher in women aged
60-69 years, and 1.4 times higher in women aged 70-79
years compared with those whose aged 50-59 years). In a
cross-sectional study of 21,449 menopausal women in Italy,
the risk of POP in older women are higher compared to

Figure 1. - Prolapse Organ Pelvic distribution.

Figure 2a. - Comparison of distribution of type III collagen fibers
in women with and without POP. Immunohistochemistry result:
+1 (< 20%), +2 (20-50%), +3 (50-80%), and +4 (>80%).  
Statistical analysis using Mann-Whitney U nonparametric test.

Figure 2b. - Comparison of intensity of type III collagen fibers in
women with and without POP. Immunohistochemistry result: 0
(no staining), +1 (weakly stained), +2 (moderately stained), and
+3 (strongly stained)
Statistical analysis using Mann-Whitney U nonparametric test.

Mean Rank

Degree of POP
Histo Score

N P
of tipe III
collagen

Degree 2 14.33 6

Degree 3 10.93 15 0.535

Degree 4 13.00 2

Table 2. – effect of degree of POP on the content of type III col-
lagen fibers.

Notes: Kruskal Wallis test

Age Mean Rank

Classification Histo Score
N P

(years) of tipe III
collagen

30-39 15.25 2 0.547

40-49 27 10

50-59 20 15

60-69 25.58 13

70-79 25.42 6

Table 3. – The influence of age on the content of type III collagen
fibers.

Notes: Kruskal Wallis test
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those in less than 51 years age group (1.3 times higher in
52-55 years age group, and 1.7 times higher in >56 years
age group).8 In this study, the mean of age was 50.2+9.2
years.

Women who experienced vaginal delivery have a higher
risk of developing POP compared to nulliparas (8.4 and 10.9
times higher for twice and four or more deliveries respec-
tively; 95% CI 4.7-33.8).8 according to bradley et al.9

women who experienced 1-2 times vaginal deliveries have
1.28 (0.49-3.32) cm vaginal descent; while in women who
have 3-4 and more than 5 vaginal deliveries the vaginal de-
scent was 2.35 (0.98-5.67) cm and 4.82(1.92-12.09) cm re-
spectively. In this study, mean parity was 4 (range 2-12). In
our group,  high parity is a major factor for POP incidence.
In contrast with this condition, in western countries POP
may be found in the low parity group. Furthermore, we also
found women with POP in low parity group as well.

Increasing bMI also play a role on the incidence of POP.
Women who are overweight (bMI 25-30 kg/m2; OR 2.51,
95% CI 1.18-5.35) and obese (bMI> 30 kg/m2; OR 2.56,
95% CI 1.23-5.35) are at high risk of developing POP.8

Some studies suggest an association between POP and in-
creased bMI, but other studies did not find a correlation be-
tween the POP and the increase in bMI, so the correlation of
the two variables is still a controversy.7 bMI in this study is
still considered within normal limits, so the subject’s bMI in
this study did not include a risk factor for POP. The higher
the bMI, the higher the risk of POP, but with the thought
that obese women have higher estrogen level will reduce the
risk of incidence of POP. The study specifically to deter-
mine the correlation between POP and bMI as confounding
factors has not exist, therefore, the opinion is still a matter
of controversy among researchers.

Most women with POP in this study were post-
menopausal and had received no hormone replacement ther-
apy. These are risk factors for POP.

Comparison of type III collagen in POP and without POP
Increased content of type III collagen fibers that play a

role in tissue elasticity and elongation tissue will lead to de-
crease ratio in the content type I: III of collagen fibers,
which will produce tissue laxity.10

The median histological score of type III collagen fibers
in the uterosacral ligaments POP women in this study was
50% higher compared to women without POP (p <0.05), the
situation has been implicated in the occurrence of POP. The
high content of type III collagen fibers to women with POP
in this study was not sufficient evidence of an increasing in
the content of type III collagen fibers because this study is
cross-sectional.

The results in this study are in accordance to study con-
ducted by Gabriel et al 1 who showed that the content of
type III collagen fibers was significantly higher in
uterosacral ligaments in patients with POP.  They suggest-
ed that the content of smooth muscle in uterosacral liga-
ments about 20% and collagen type I in the uterosacral lig-
aments almost the same between postmenopausal women
with and without POP, but the content of type III collagen
was significantly increased for uterosacral ligaments in pa-
tients with POP. Suzme et al11 found that the hydroxypro-
line levels decreased in uterosacral ligaments women with
POP although in histopathology seen an increase in colla-
gen density. Collagen synthesis in women with POP is in-
creased in fibroblasts compared to control. It shows that the
mRNa of collagen types I and III increased.  The newly
formed immature collagen is more susceptible to endoge-
nous proteases and therefore is unlikely contribute to ma-
ture cross-linked collagen that confers strength and durabil-
ity connective tissues.4

Connell et al12 found that the expression of both collagen
type I and collagen type III was significantly reduced 7.3-
and 17-fold in the uterosacral ligaments of women with
POP compared with controls, due to decrease in procolla-

Figure 4. - effect of menopausal status on the content of type III
collagen fibers.
Statistical analysis using the Kruskal-Wallis nonparametric test
(Dunn's multiple comparison test).

Figure 3. - Comparison of content of typeIIIcollagen fibers in wo-
men with and without POP.
Statistical analysis using Mann-Whitney U nonparametric test.
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gen. These results were consistent with the finding of
Suzme et al11, who showed that an increase in the diame-
ter of collagen fibers in the uterosacral ligaments fewer in
women with POP.

Confounding factors of age and menopausal state in this
study were significant differences between the groups, but
these factors did not influence to the content of type III col-
lagen fibers in POP statisticaly. according to Kerkhof  et al3

and Jones et al13 in patients with POP decrease resistance
and weakening of the pelvic floor connective tissue, the cir-
cumstances associated with increasing age and the occur-
rence menopause. Increasing age and menopausal state
would lead to hypoestrogenism. Chen14 suggested that es-
trogen receptor alpha genotype associated with the inci-
dence of POP. Hansen15 states that estrogen replacement
therapy increases the estradiol levels which influence ten-
don and ligament morphology and biomechanical proper-
ties in postmenopausal women. This is related to the small-
er fibrils with a higher density. Relative stiffness was lower
in estrogen replacement therapy users because lower pro-
portion of immature collagen cross-links will reduce the
potential strength of tendon and ligamentum.

Hormone replacement therapy will suppress the increase
in content of type III collagen fibers, thus giving hormone
replacement therapy can prevent POP.10 The relationship
between hormone replacement therapy and POP cannot be
evaluated because all subjects in this study were not use of
hormone replacement therapy.

excessive stretching or tearing aTFP during vaginal de-
livery will contribute to the incidence of POP.4 Reisenauer
et al16 found that the distribution of smooth muscle in
uterosacral ligaments in patients POP was abnormal.
Distribution of parity and bMI data both groups there was
no significant difference so that does not affect the content
of type III collagen fibers. assumption of the greater de-
gree of POP the higher the content of type III collagen
fibers, according to this assumption resulting in statistical
analysis to know the correlation, but the results of the sta-
tistical analysis of POP degree turns do not affect the con-
tent of type III collagen fibers.

CONClUSION 

The content of collagen type III patients with uterine pro-
lapse is more dense than without uterine prolapse . We were
not able to determine whether this was a primary contribu-
tor to the POP or a secondary manifestation of the POP it-
self.
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INVITED COMMENT: Statistical Notes

The  authors compare the content of collagen fibers from an his-
tological examination between two groups of women with genital
prolapse. The scales used to measure the results are ordinal and
they  had properly chosen to analyze the data with non parametric
tests based on ranks. The use of rank based test should also be
considered when data are from continuous variables.

The t-test is known to be the most efficient test to compare the
means from two independent samples. This statement is not com-
pletely correct since to maintain its optimum properties it is re-
quired that the two samples are normally  distributed. 

The assumption of normality is an assumption therefore sup-
posed true before the experiment. If it is tested before performing
the t-test we introduce a multiplicity error, but  especially with
small sample sizes, most of the time a normality test will not re-
fuse the hypothesis of normal distribution, without proving it.

looking at the formula of the t statistic it is easy to see that the
problem is related mainly to the standard deviation (s), when it is
very large and/or it very differs between the two samples. In this
case the denominator will be very large and the statistic very close
to zero (not significant) although when m is large. as a result the
confidence interval, calculated on the normal distribution, tends to
be very wide. 

a possible solution is to test the distribution of ranks between
the two samples. Instead of considering the observed values all the
observations are sorted and each value is substituted by its rank
position.

Compared to observed values,  the information about the dis-
tance between two values is lost but outliers can't make the vari-
ance grown abnormally. The more  the we gain the possibility of
comparing results from non metric scales like a likert scale. In
fact the distance between “agree” and “strongly agree” in not nec-
essarily one neither it is the same distance of any other two adja-
cent position for example “neutral” and “disagree”. 

a rank based test will evaluate if in the two samples the splitted
ranks are concentrated at the top/bottom or homogenously distrib-
uted.

The following example comes from an experiment on inhibition
in lab animals of response to an allergic challenge.

There are only five observations per group: in the first one (a)
the response is inhibited, in the other (b) it’s not. Due to the aller-

gic nature of response, observations in group b  can be very dif-
ferent.

ID Group obs. Rank

3 a 162.6 9

4 a 140.7 10

6 a 190.7 8

7 a 191.2 7

8 a 243.5 6

1 b 250.9 5

2 b 630.7 3

5 b 749.6 2

9 b 2347.3 1

10 b 591.9 4

In group a mean is 158.7±38.58 in group b is 914.1±822.36:  it
is clear that the inhibitor is working but due to the outlier (id=9) in
group b the standard deviation is abnormal and the t-test is not
significant (p<0.08).

If we censor the observation  id=9 the group b mean is
555.8±214.04 and the t-test is significant (p<0.006). Not taking in-
to account one value the difference between means dramatically
decrease from 728.4 to 370.1 more than 50% but now it is signif-
icant. adopting this approach the point is: the estimate of  inhibi-
tion is 728.4 or  370.1?

The rank solution is preferable. In this case we have the best
possible situation: the first five ranks are in group b (p<0.03).

Note that using this approach in general any value greater than
the second rank value (in our example 749.6) will give the same
result. The last problem is the best estimate of the effect. Using
rank based analysis the median should be preferred, in our case
190.7 in group a and 630.7 in group b, the effect on medians is
440. 

Talk to your doctor before you take any medicine.
Check a statistician before making an analysis.

Carlo Schievano
e-mail: ciesse@stat.unipd.it  
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