Ginekol Pol. 2013, 84, 12-16

PRACE ORYGINALNE

potoznictwo

Sonoelastography of the uterine cervix as a
new diagnostic tool of cervical assessment in
pregnant women — preliminary report

Sonoelastografia szyjki macicy jako nowa metoda diagnostyczna
W ocenie stanu szyjki u kobiet ciezarnych — doniesienie wstepne
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Abstract
Objectives: The study aimed at determining whether there exists a correlation between the cervical cohesion
parameters assessed in the elastography and the length of the cervix.

Material and methods: Assessment of cervical cohesion parameters with the use of real-time sonoelastography
was performed on 59 patients between 28 and 39 weeks of gestation.

Results: The analysis showed that there exists a statistically significant (p=0.033) correlation between the cervical
length and the elasticity of the front cervical labium (strain ratio A). Correlation coefficient (r) stood at (-) 0.28.

Conclusions:

1. There exists a negative correlation between the condition on the front cervical labium in elastographic imaging
and the length of the cervical canal in USG imaging.

2. Elastography of the uterine cervix may be helpful in assessing the risk of premature labour or cervical
insufficiency.

3. There is a need to perform a study on a larger group of patients in order to determine whether elastography may
find its place among routine obstetric diagnostic methods.
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Streszczenie

Cel pracy: Celem pracy byto zbadanie czy istnigje korelacja miedzy spoistoscig szyjki macicy ocenianej metodg
elastografii a dfugoscig szyjki macicy.
Materiat i metody: Badaniu poddano 59 ciezarnych kobiet pomiedzy 28. i 39. tygodniem cigzy, u ktorych
oceniono parametry konsystencji szyjki macicy przy uzyciu sonoelastografii w czasie rzeczywistym (real-time
sonoelastography) .
Wyniki: Analiza wykazala, iz istnigje istotna statystycznie (p=0.033) korelacja miedzy dfugoscig szyjki macicy a
konsystencjg przedniej wargi szyjki macicy (strain ratio A). Wspdtczynnik korelacji (r) wynidst (-) 0.28.
Whioski:
1. Istnigje ujemna korelacja pomiedzy stanem przedniej wargi szyjki macicy ciezarnej ocenianej w badaniu
elastograficznym z dfugoscig kanatu szyjki macicy w obrazie USG.
2. Badanie elastograficzne szyjki macicy moze by¢ pomocne w prognozowaniu ryzyka porodu przedwczesnego
oraz niewydolnosci szyjki macicy.
3. Potrzebne sg badania na wiekszej grupie pacjentek aby stwierdzi¢ czy elastografia znajdzie migjsce wsrod
rutynowych potozniczych metod diagnostycznych.

Stowa kluczowe: sonoelastografia / elastografia / szyjka macicy / ciaza

Introduction

The cervix in a vital part of female reproductive organs. Its
structure and physiology plays a crucial role in the development
of the pregnancy as well as the labour in itself. It is classified as
a part of the uterus, yet its histological structure is substantially
different from that of the rest of the uterus. Smooth muscles
constitute only 8 per cent of the entire volume of the cervix, and
the collagen contents is similar to that of skin or fibrous tissue [1].
The changes occurring during cervical dilation are linked to the
decrease of its collagen contents and loosening the links among
the rest of its fibre [2, 3]. They are triggered by the presence of
proteolytic enzymes, such as elastase or collagenase secreted
by the neutrophiles present in the tissue, eosinophils, and mast
cells, and the whole process in similar to what happens during
inflammatory reactions [4, 5, 6]

The changes occurring within the cervix at term lead to
labour, yet should they occur earlier they may induce a premature
labour or a miscarriage, caused by cervical insufficiency [7].

Although, over the years, medical sciences witnessed many
advances, the two disease entities continue to challenge perinatal
medicine.

Medicine is still in search for new diagnostic tools allowing
to decrease the percentage of late miscarriages and premature
labours. The etiology and pathogenesis of these pregnancy
complications remain unknown, which makes the planning of an
efficient prevention and monitoring even more challenging [8]. At
the moment, assessment of the cervix is carried out with standard
methods, such as gynecological examination, digital palpation
of the cervix (Bishop’s score), accompanied by biophysical and
biochemical methods [9, 10, 11, 12].

We should bear in mind that the abovementioned standard
methods, though subjective to a certain extent, have priority and
it does not seem plausible that they should be completely replaced
by the most up-to-date diagnostic tools, but rather supplemented
by them, which would undoubtedly add up to their objectivity.
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Ultrasonography was the first biophysical method used in this
respect, first abdominal with full bladder, and later transvaginal.
It allowed to measure the length of the cervical canal, assess
the dilation of the internal ostium (its type) and the width of the
cervix [13].

While studing the etiology of miscarriages, the infectious
factor was also taken account of. It plays a crucial role in
etiopathogenesis of premature labours [14]. In cases of both
infections and cervical insufficiency, the cervix changes in
structure. While performing a digital palpation of the cervix due
to its insufficiency or during progressive premature labour, one
may find that its consistency has changed. The assessment of the
cervical length alone is not sufficient as the patients with short
cervix may not necessarily be at risk of a premature labour or a
miscarriage [15, 16, 17, 18].

Thus it seems only logical that a new diagnostic method
allowing for an objective assessment of the cervical structure be
sought [19].

Sonoelastography is a new diagnostic tool allowing for
real-time assessment of the stiffness of tissues [20]. Currently,
research is carried out regarding its use in early detection of
prostate and breast cancer [21, 22, 23, 24, 25].

Researchers take advantage of the fact that neoplasms
occurring in those organs are stiffer that the surrounding tissue.
Assessment of liver fibrosis or uterine myomas is based on the
same premise [26, 27, 28, 29].

Using transvaginal probes of ultrasound devices featuring
sonoelastography allows to perform direct assessment of the
stiffness of the cervix, which may prove useful in risk assessment
relating to cervical insufficiency and imminent premature labour.

The study aimed at determining whether there exists a
correlation between the cervical cohesion parameters assessed in
the elastography and the length of the cervix.
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Materials and methods

The study was performed on 59 patients between 28 and 39
weeks of gestation, hospitalized in the Department of Gynecol-
ogy, Obstetrics and Neonatology, Wroclaw Medical University,
Poland.

The examinations were performed with the use of Hitachi
EUB 7500 (Tokio, Japan), featuring 3.5 Mhz abdominal probe,
7.5 Mhz transvaginal probe and real-time sonoelastography.
Apart from the standard obstetrical exams assessing fetal biome-
try, the amount of amniotic fluid and the cervical length, the sono-
graphical scanning of the cervical stiffness was also performed.

After a full-length cervical image in sagittal cross-section
had been generated and the measures of cervical length were
taken, the sonoelastography mode was turned on, with the Re-
gion of Interest (ROI) set on the anterior (Strain Ratio A) and the
posterior cervical labium (Strain Ratio B) (Figure 1, Figure 2).

The Hitachi 7500 ultrasound device uses the method
designed by Shiin et al. allowing for real-time assessment of
the tissue elasticity. Next, the cervical image was displayed in
a stiffness score, according to which the red areas consist of the
softest tissues, then through orange, yellow and green the score
moves towards blue areas, consisting of the stiffest tissues.

The most appropriate moment for taking measurements was
when the signal quality displayed on the screen stood at 3 or
higher. Elastographic signals are registered in real-time and put
on a B-mode ultrasound image as a transparent colour map of the
examined tissue.

There are several ways to classify the changes in stiffness ob-
served during elastography. However, this concerns the changes
within the breast gland at risk of malignant lesions. The created
systems describe such lesions’ behavioral patterns in elastogra-
phy and their degree of heterogeneity displayed in the elasto-
graphic image (Tsukuba elasticity score, Italian elasticity clas-
sification system). There are also systems providing quantitative
description of proportions of tissues of different elasticity ratio
within such organs as liver, prostate, thyroid or lymphatic nodes.

There are very few data referring to elastographic assess-
ment of the uterine cervix during gestation. In one of a rather
limited number of studies on the subject, Thomas and Fisher out-
line the fact that a larger number of soft tissue fragments within
the cervix occur in cervical insufficiency, however, they failed to
provide any scope of norms or other parameters objectifying the
results of their study. In order to objectify the prospective study, it
was assumed that during cervical elastography, an operator shall
mark the Region of Interest and, looking at the cervical image in
sagittal cross-section, shall mark a circular area of 1 cm diameter
on the anterior (Strain Ratio A) and the posterior cervical labium
(Strain Ratio B), which shall allow to obtain a ratio of the two pa-
rameters, coming from the quotient: Strain Ratio B/Strain Ratio
A. Next, the existence of any correlations between the resulting
values and the cervical length was determined.

Statistical analysis
The results of the preformed examinations were statistically
analysed. The chosen pairs of parameters were used in correla-
tion analysis to calculate Pearson’s correlation coefficient.
P<0.05 was deemed as statistically significant; the statistical
analysis was carried out in EPIINFO Ver. 3.4.3. (as of 11/8/2007)
statistical software.
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Figure 2. The sonoelastography mode with the Region of Interest (ROI) set on the
anterior (Strain Ratio A) and the posterior cervical labium (Strain Ratio B).
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Figure 3. Regression curve of the values of correlation coefficients between the
length of cervical cana and the values of strain ratio A.
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Results

The analysis showed that there exists a statistically
significant (p=0.033) correlation between the cervical length
and the elasticity of the anterior cervical labium (strain ratio A).
Correlation coefficient (r) stood at (-) 0.28. (Table I).

Regression curve of the values of correlation coefficients
between the length of cervical canal and the values of strain ratio
A is presented in figure 3.

Table I. Values of correlation coefficients between the length of cervical canal and
the values of strain ratio A and strain ratio B.

strain ratio | strain ratio
A B B/A
Length of cervical r 028 0.09 0.04
canal
p 0.0330 0.522 0.757
p - p value

r - correlation coefficient

Discussion

The existence of a correlation between the cervical length
and the strain ratio of the anterior cervical labium (Strain Ratio
A) indicated that the changes in the cervical texture and structure
occur with the changes of the cervical length.

The key question here is whether elastography provides a
possibility to perform an assessment of the cervix when it has
not started to shorten, yet the changes in its structure are already
occurring.

The study by Rechberger showed that the collagenolytic
activity within the cervix increases in physiological pregnancies
during labour as well as during pregnancies complicated by
the cervical insufficiency [30]. More to the point, such activity
increases even more in pregnancies complicated by cervical
insufficiency during the second trimester in comparison to the
collagenolytic activity in physiological pregnancies approaching
to labour. In addition, in both cases the collagen content in
the cervical tissue is reduced, all of which leads to lowering
sufficiency of the cervix, proved in biomechanical exams.

Cervical diagnostics during pregnancy is one of the most
fundamental methods of risk assessment of preterm delivery.
Simultaneously, cervical assessment at or after term constitutes a
vital prognostic assessing the chances for developing an effective
contraction and labour activity [31].

While the Bishop’s score is useful in relation to full-term
pregnancies, ultrasound assessment of the cervix is the basic
diagnostic tool in cervical insufficiency or premature labour risk-
assessment.

Meta-analysis carried out by Honest revealed that ultrasound
assessment of cervical maturity, as well as the assessment of the
state of dilation, constitute a sufficient method of premature la-
bour risk assessment [32].

However, a lack of standardization makes the ultrasound as-
sessment of the cervix problematic. Currently, there are recom-
mendations regarding the methods of carrying out such assess-
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ment transvaginally, yet some exams are taken abdominally or
via perineum, which only adds up to information buzz concern-
ing the efficiency of the mentioned techniques [33, 34, 35].

After initial good reports, the attempts to use 3D cervical
assessment in premature labour diagnostics failed [36]. The next
marker used in the diagnostics of premature labour is ultrasono-
graphic assessment of the internal cervical ostium performed by
pressing abdominal wall above the pubic symphysis. The exam is
deemed positive when it gives a dilation of the internal cervical
ostium over Smm [37].

Although the attempts were made to standardize the methods
of transvaginal ultrasound exams, the risk assessments differ
between the particular studies on the subject. In the study of Heath
et al. the cervical length under 20 mm in the second trimester
suggests an 8-times higher likelihood of preterm delivery prior
to 32 weeks of gestation, yet according to Hassan et al. that risk
rises 18 times [38, 39].

Moreover, introduction of additional assessment parameters
like dilation of the internal cervical ostium in ultrasound imaging
failed to bring in expected results regarding increased sensitivity
or specificity of ultrasonography in prognosis of premature labour
[37, 40, 41]. Grey-range histogram assessment of the cervix
obtained during classic ultrasound performed with transvaginal
probe so far has not been found clinically useful [42].

Taking into consideration the medical history of pregnant
women, they constitute a rather heterogeneous group as far as
the risk of premature labour goes. Thus different results of the
studies dealing with the usability of cervical measurements for
early labour and cervical insufficiency risk assessment [43, 44,
45].

In the light of the above, it seems only fair that there is a
lot of hope to do with elastography as a far more objective tool
of cervical assessment, analyzing not only its length but also its
biomechanical features.

Yamaguchi et al.’s and Thomas et al.’s findings showed that
elastography can be used in cervical imaging and gave a boost to
further clinical trials of the method [46, 47, 48].

The works of Swiatkowska-Freud et al. and Preis et al.
revealed that there exists a possibility of using elastography as
an alternative to digital palpation assessment of the uterine cervix
prior to labour induction in which case elastography aims at
objectifying the palpation exam [49, 50].

The results of our study, indicating that there is a (negative)
correlation between the condition of the front cervical labium in
elastographic imaging and the length of the cervix, raise hopes
that further studies of the issue shall be successful, which may
result by rendering elastography a standard obstetric tool for
performing risk assessment regarding premature labour or
cervical insufficiency.

Conclusions

There exists a negative correlation between the condition on
the front cervical labium in elastographic imaging and the length
of the cervical canal in USG imaging.

Elastography of the uterine cervix may be helpful in
assessing the risk of premature labour or cervical insufficiency.

There is a need to perform a study on a larger group of
patients in order to determine whether elastography may find its
place among routine obstetric diagnostic methods.
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