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Editorial

A-VI

Dear Colleagues,

I would like to welcome you to another attractive issue, in which you will find an
opportunity to read many important articles from Turkey and other countries. One of
them is an interesting research article determining baseline laparoscopic and robotic
skills of high school and college students and comparing them to those of current
obstetrics and gynecology residents. You will also read an attractive paper determining
the prevalence of domestic violence during pregnancy in a metropolitan city, Istanbul.
Herein is presented another highly scientific article investigating the role of melatonin
on uterine myoelectrical activity of non-pregnant rats. You will also find a review dis-
cussing cervical premalignant lesions and their management.

As the Turkish - German Gynecological Education and Research Foundation (TAJEV),
we are proud that our Tenth Congress was conducted in Antalya on April 30th - May
4th, 2014 with a high scientific quality. The congress was organized at the brand new
Titanic Deluxe Hotel - Belek with a great interest from the gynecology and obstetrics
society by more than 1.200 participants and faculty members from 29 different countries.

The congress started with six pre-congress courses and hands-on training sessions in different interests. The courses
were followed by the impressive opening conference, presented by the Lifetime Honorary Member of our founda-
tion, Prof. Camran Nezhat about “The Future Surgeon, the Future Surgeries and How it has Evolved”. The program
was presented in 43 sessions in 4 parallel halls by 125 Turkish and 42 international faculty members. The experts have
shared their knowledge and experiences widely with the participants from the basic terms to the latest innovations
in all topics of interest in the field of obstetrics & gynecology, and related disciplines.

We have enriched our scientific program this year with two live surgeries, one from USA and the other one from Italy
performed by the worldwide experts. As well as our previous congresses, we continued our tradition of collaborated
sessions this year with the AAGL - TAJEV Joint Session on Endoscopy and NOGGO - TAJEV Joint Session on Oncology.

Many prestigious pharmaceutical, instrumental and appliances companies found a great opportunity to introduce their
current and brand new products and services to the participants in our congress. On the other hand, the participants
had a chance to be informed of the latest innovations and technology in scientific medicine and devices industry at the
exhibition area. Five satellite symposiums were also organized with the support of industry on up-to-date topics.

A total of 612 abstracts have been collected by the online abstract submission system from many different countries.
From these submitted abstracts; 534 poster, 35 oral, and 14 video abstracts have been accepted and presented. Best
three abstracts, evaluated and selected by the scientific secretariat of the congress, were financially awarded with a
total of 6.000 TL. The best abstract in endoscopic surgery category was also rewarded with Dr. Aysun - Cihat Unlii
Special Prize in the value of 4.000 TL.

The gala of the congress with the great performance of Turkish Pop Singer Yalin was a great relaxation and a cream
of the crop for the participants before going back to their home after four days of scientific program.

The feedbacks of almost each participant were very positive about the organization, social activities, hotel selection
and the high level of scientific program. These feedbacks and positive comments are encouraging and stimulating
us to make even better and better activities and meetings in the future.

I wish you a beautiful summer holiday with a plenty of sun.
Best regards,
Cihat Unlii, M.D.

Editor in Chief of JTGGA
President of TAJEV
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Assessment of minimally invasive surgical skills of
pre-medical students: What can we learn
from future learners?

Mostafa A. Borahay', Mary Jackson!, Omer L. Tapisiz'?, Elizabeth Lyons®, Pooja R. Patel', Ramsey Nassar’, Gékhan Sami Kili¢!
'Departrnent of Obstetrics and Gynecology, University of Texas Medical Branch at Galveston, Texas, USA
“Departrment of Gynecologic Oncology, Etlik Ziibeyde Harurm Wornert's Health Trairiing and Research Hospital, Ankara, Tirkey
JDepartment of Psychology, Institute for Translational Sciences, University of Texas Medical Branch at Galvestorn School
of Medicine, Texas, USA
TTaylor High School, Houston, Texas, USA

Objective: Knowledge of baseline laparoscopic and robotic surgical skills of future learners is essential to develop teaching strategies that best
fit them. The objectives of this study are to determine baseline laparoscopic and robotic skills of high school and college students and compare
them to those of current obstetrics and gynecology residents.

Material and Methods: A cross-sectional (Class 1I-2) pilot study. Laparoscopic and robotic surgical skills of college and high (secondary)
school students were evaluated using simulators and compared to those of obstetrics and gynecology residents. In addition, questionnaire data
were collected regarding video game playing and computer use.

Results: A total of 17 students, both high school (n=9) and college (n=8), in addition to 11 residents, completed the study. Overall, students
performed comparably to the residents in simple exercises (p>.05). However, students took significantly longer time to complete complex
exercises (p=.001). Finally, students played video games significantly more than residents (p<.001).

Conclusion: Future learners may have a different background skill set. This difference may be related to improved hand-eye coor-
dination, possibly due to playing video games. The results of this pilot study should spur more research into surgical teaching strategies.
(J Turk Ger Gynecol Assoc 2014; 15: 69-73)
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set of baseline skills for performing MIS, which has been the
subject of multiple reports (8, 9).

New surgical technologies are usually introduced to practic-
ing physicians before reaching residency training programs.
Only after initial studies demonstrate safety and effectiveness
do educational institutions begin incorporating the technol-
ogy into residency training. For example, the first laparo-
scopic hysterectomy was described in 1989 (10); however,
it did not become part of residency training objectives until
the 2000s. Robotic surgery training seems to be following a
similar trend. Although it was Food and Drug Administration
(FDA)-approved in 2005, it is not yet part of the Accreditation

Introduction

Laparoscopic and robotic-assisted procedures, collectively
known as minimally invasive surgery (MIS), are rapidly gain-
ing popularity in the field of gynecology. Compared to lapa-
rotomy, they offer several advantages, including improved
postoperative recovery, decreased postoperative pain and
hospital stay, better visualization, better cosmetic outcome,
and decreased blood loss (1, 2). Surgeons who adopt MIS
must undergo a learning curve, the steepness of which varies
among individuals. This learning curve involves mastering the

hand-eye coordination associated with a 2-D screen, a skill
similar those developed during video game and computer
use. In fact, reports have demonstrated that video game play-
ing is associated with improved reaction time and spatial
visualization (3-7). It is therefore conceivable that individuals
who have more video game exposure may have a different

Council for Graduate Medical Education (ACGME) training
objectives. As a consequence of this delay, current teaching
strategies are targeted towards practicing physicians, an older
generation, rather than the younger generation of current
and future gynecologic trainees. These strategies may not be
appropriate, however, as the younger generation may possess
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a distinct set of background skills, given their early exposure
to technology, that may render the current teaching strategies
obsolete.

With the current widespread use of video games, it is reason-
able to assume that future MIS learners may have a different
set of “background” skills, impacting the design of more effec-
tive MIS teaching strategies. In this cross-sectional study, we
evaluated the MIS simulation performance of college and high
school students, as a proxy for future learners, in correlation to
their exposure to screen time, defined as personal computer or
video game use. To the best of our knowledge, this is the first
study that assesses MIS simulation skills in high school and col-
lege students.

Material and Methods

The study was approved by the Institutional Review Board (IRB)
at the University of Texas Medical Branch. This work was car-
ried out in accordance with the Declaration of Helsinki, includ-
ing, but not limited to, there being no potential harm to par-
ticipants, guarantee of anonymity of participants, and informed
consent from participants. This cross-sectional study included 3
groups of participants: high school students, college students,
and obstetrics and gynecology residents. Questionnaires were
used to obtain background information about the study sub-
jects. The survey included questions about the subjects’ edu-
cation or PGY levels, years of computer use, and video game
playing. Game use was further detailed by determining the
number of gaming hours each day of the week, as well as aver-
age daily and weekly use. Furthermore, the types of consoles
used e.g. Xbox (Microsoft Corporation, Redmond, WA, USA),
PlayStation (Sony Corporation, Minato, Tokyo, Japan), personal
computer, or Wii (Nintendo, Kyoto, Japan) and types of games
played (war games, car racing, sports games, strategy games,
or other) were delineated. Subjects were also asked how many
minutes per day they used their computers, both for personal
use and homework.

MIS simulation exercises were then performed, and data were
recorded and analyzed. We used the Mimic Technologies dV-
Trainer platform (Mimic Technologies Inc, Seattle, WA, USA) for
robotic simulation and the 3-Dmed Trainer platform (3-DMEd,
Franklin, OH, USA) for laparoscopic simulation testing. Four

Table 1. Age and screen time data

J Turk Ger Gynecol Assoc 2014; 15: 69-73

robotic exercises mimicking EndoWrist manipulation were
performed: “Pick and Place,” “Ring and Rail,” “Match Board-
1,” and “Peg Board-1.” For laparoscopic simulation testing, we
used the “Loops and Wire” exercise. Time to complete each
exercise was recorded.

Statistical Analysis

All variables were examined for unusual and missing values
using dot plots for each variable. Medians, interquartile ranges,
and minimum and maximum values were examined for each
of the background variables by group (High School, College,
or Resident). A one-way analysis of variance procedure for
nonparametric data (Kruskal-Wallis U test) was used to assess
whether the variation among groups was significant for each of
the variables. Separate pairwise comparisons for each group of
subjects were performed using a Bonferroni adjustment. Data
were analyzed using SAS Software, v. 9.2 (SAS Institute Inc.,
Cary, NC, USA).

Results

A total of 17 students, both high school (n=9) and college
(n=8), were enrolled in this study. In addition, a group of
obstetrics and gynecology residents (n=11) was included for
comparison. As expected, the age range was significantly dif-
ferent among groups (p<.001).

Results of the laparoscopic and robotic simulation assessment
are presented in Table 1. Pairwise comparisons with Bonferroni
adjustment show that students took significantly longer time
than residents to complete laparoscopic exercises (p=.027).
However, the time needed by students to complete robotic
simulation exercises was not statistically significant from resi-
dents (p-values ranged from .319 to .967). Only the Peg Board
exercise showed a longer time to complete for high school
students compared to residents (p=.006).

Given that the students’ performance was close to that of resi-
dents in robotic simulation, we also analyzed screen time expo-
sure. Background characteristics are shown in Table 2, where
variables are presented as medians and interquartile ranges
and stratified by group. Kruskal-Wallis tests showed that num-
ber of years of computer use, minutes of daily personal com-
puter use, and minutes of weekly video game playing differed

p values

High School m=9)| College (n=8) Resident (n=11) HSvs | HSvs |Collegevs

median (IQ range) | median (IQ range) | median (IQ range) | Kruskal Wallis | College* | Resident* | Resident*
Age (years) 16 (16-16) 19.5 (18.5-20) 29 (28-32) <.001" .001” .001” .001"
PC use (years of use) 10 (10-11) 15(11-17.5) 15 (15-20) o1r- 022 002 429
PC use-work (min/day) 60 (45-120) 120 (75-150) 180 (90-240) .148 187 071 426
PC use-personal (min/day) 60 (60-90) 135 (82.5-240) 45 (30-60) .003 .020 075 .002
Video games (min/week) 675 (420-960) 1260 (1250-1650) 180 (30-200) <.001" .o1r° .001 001"
IQ: interquartile range; PC: personal computer; HS: high school; n: number of subjects; min: minutes; vs: versus
“Statistically significant
*For pairwise comparisons, p-value is significant if less than .017.
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Table 2. Percentage of gaming time by game console and game type’
p values
High School (n=9) College (n=8) Resident (n=11) HS vs HS vs College vs
median (IQ range) | median (IQ range) | median (IQ range) | Kruskal-Wallis | College* | Resident’ | Resident
Xbox 80 (50-85) 45 (5-55) 0 (0-5) .005*% 144 .005*% .009*
PlayStation 15 (0-50) 5 (0-20) 0(0-15) A72 .541 .246 474
Other 10 (0-15) 55 (27.5-82.5) 70 (0-100) 016* .004* .029 454
War 50 (40-85) 35 (10-55) 0(0-10) 012* 111 .005* 112
Car race 1(0-20) 3.5(0-12.5) 0 (0-50) 977 .882 842 930
Sports 20 (5-34) 0 (0-10) 0 (0-0) .001* .016* .001* 298
Strategy 10 (0-10) 25 (12.5-30) 0 (0-85) 319 .062 .597 671
Other 0(0-0) 135 (82.5-240) 0 (0-10) .016* .007* .050 117
IQ: interquartile range; HS: high school; n: number of subjects; vs: versus
“Statistically significant
"Percentages reflect division of playing time among console and game types at age of highest game use for each subject.
*For pairwise comparisons, p-value is significant if less than .017.
Table 3. Minimally invasive surgery (MIS) simulation exercises data- time to completion in seconds
p values
High School (n=9) College (n=8) Resident (n=11) HS vs HS vs College vs
median (IQ range) | median (IQ range) | median (IQ range) | KruskalWallis | College* | Resident’ | Resident
Pick and Place 86 (81-90) 86 (79.5-88.5) 78 (59-85) 319 1.000 .148 .282
Ring and Rail 58 (58-64) 62 (25.5-76) 62 (51-70) 967 172 1.000 .869
Match Board-1 35 (31-45) 38.5(29.5-43.5) 45 (26-48) .693 962 .543 408
Peg Board-1 62 (57-77) 51.5 (42-63) 45 (39-50) .006" 034" .003" .264
Loops and Wire 159 (90-208) 74.5 (67.591) 55 (40-75) .001* .027° .001" 035"
IQ: interquartile range; HS: high school; n: number of subjects; vs: versus
“Statistically significant
*For pairwise comparisons, p-value is significant if less than .017

among groups (p-values .0105, .0026, and <.001, respectively).
Subsequently, we analyzed study groups according to types of
consoles used and video games played (Table 2, 3). Our results
show that high school and college students played the Xbox
game console more than residents. The most common games
played by high school students were war games, followed by
sports and then strategy games, while college students mostly
played other game types, followed by war and then strategy.
High school students played statistically significantly more war
games than residents. Of note, Xbox game use, other game
console use, war games played, sports games played, and other
types of games played were all significantly different among the
3 groups.

Discussion

The results of this study show that high school and college
students’ performance in basic MIS skills is comparable to
residents. Initially, these results may seem unexpected; how-
ever, our finding that current students have more exposure to
video games than residents have had in the past may provide

an explanation. These findings are important, as they may
influence the way training programs are developed. We should
emphasize that this is an initial pilot study that should spur
larger-scale research in the field.

While our study is the first to assess MIS skills in nonmedical
students, it is not the first to address the possible relationship of
video games to MIS skKills. In fact, several reports have been pub-
lished in this area in recent years. For example, Shane et al. (11)
showed that in a group of 26 medical students and first-year
residents, individuals with previous video game experience took
significantly less time to reach proficiency in laparoscopic skills
than individuals without previous video game use. In 2 separate
studies, Rosenberg et al. (8) and Glaser et al. (12) showed that in
groups of 11 and 26 medical students, respectively, video game
use correlated with both hand-eye coordination and reduced
completion time for simple laparoscopic tasks. A potential bias
with these studies, however, is the fact that prior exposure to
laparoscopic surgery was not assessed. As medical students
are exposed to MIS (both robotic and laparoscopic surgery)
during their training, a study in younger students would be
more pertinent. High school and college students, for example,
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are less likely to be exposed to MIS. Clearly, a study compar-
ing MIS skills in these students to those in residents who have
already had some training would better assess the influence of
video games on MIS skills.

Different types of video games likely produce different effects.
Most studies of the cognitive effects of games have used action
or “fast-action” games, typically first-person shooters, like the
war games played by the students in this study (13, 14). In addi-
tion to shooter/war games, other games, such as Super Monkey
Ball, which require complex navigation through virtual worlds,
have successfully improved performance during surgical simu-
lations (15-17).

These findings contribute to a growing body of literature inves-
tigating the potential of video games to influence visuospatial
skills and psychomotor performance. Visual attention skills
were shown to be higher in video game players than nonplay-
ers in studies in both adults and children (18), with differences
found in samples as young as 7 years old (19). The range of ben-
eficial effects in studies that have tested video game training in
nongamers suggests that these training effects may accrue in
as little as 10 hours (15, 16) or may require longer periods of
habitual use (17). Whether game-based training during child-
hood or adolescence may confer additional benefits over train-
ing in adulthood is an intriguing empirical question.

As previously mentioned, this study is a preliminary investiga-
tion; thus, its results must be interpreted with caution. The
small sample size may have lacked sufficient power to detect
differences among groups in their skills tests. There may also
be unmeasured variables that contributed to these findings. It
is possible that pre-existing differences in skills between those
who choose to play games versus nongamers may confound
the relationship between gaming and skill. Gender also may
have played a contributing factor in producing these results.
The students were male, while our sample of residents was
mostly female (8/11). Though gender differences in visuospatial
skills have been found in many studies, rigorous randomized
controlled trials have shown that training women with action
video games for as little as 10 hours can nearly eliminate gen-
der differences (15). In fact, video-game-based spatial training
may be as effective (19) or more effective (20) in women than
men. Because action and shooter video games are typically
marketed to and played by males, gender disparities are likely
perpetuated by greater opportunities for skills training for young
men (21). Balanced designs with larger samples are necessary
to investigate how gender and gaming experience may interact
in predicting surgical simulator performance.

As Spence and Feng (14) have pointed out, a major value of
observational studies is in exploring fruitful new areas for sub-
sequent research. Future studies are necessary to investigate
potential cohort effects related to habitual video game use
during childhood, the potential of video game-based inter-
ventions to increase surgical skills prior to residency, and the
effectiveness of different educational strategies on gamers and
nongamers.

Do we need to adapt our teaching strategies to fit the skills
future learners already have? Clearly, we need to further inves-
tigate trends in hand-eye coordination in younger generations,

J Turk Ger Gynecol Assoc 2014; 15: 69-73

which may lead to more successful teaching programs that
use and build on skills already acquired. In addition, we can
guide video game developers to create games that intentionally
improve hand-eye coordination skills. It is intuitive to expect
that such skills will not only improve MIS skills but also be
advantageous to other professions requiring similar skills (eg,
pilots, graphic designers, etc). Finally, we believe there should
be close collaboration with developmental psychologists in
building more effective MIS teaching strategies.

Ethics Committee Approval: Ethics committee approval was
received for this study from the Institutional Review Board (IRB)
at the University of Texas Medical Branch.

Informed Consent: Written informed consent was obtained
from participants for this study.

Peer-review: Externally peer-reviewed.

Author contributions: Concept - M.B., M.J.,, O.T, G.K.; Design
- MJ, OT, RN, GK.; Supervision - M.J., O.T, RN., GK.;
Resource - M.B., E.L., G.K.; Materials - M.J., O.T, R.N., G.K.; Data
Collection&/or Processing - M.J., O.T, R.N., G.K.; Analysis&/or
Interpretation - M.B., M.J., O.T, G.K.; Literature Search - M.B.,
MJ., O.T, E.L., BR; Writing - M.B., O.T., M.J.,, BB, G.K.; Critical
Reviews - E.L., PR, GK.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: This work was partially funded by an
educational technology grant for Dr. Mostafa Borahay from
the Academy of Master Teachers at the University of Texas
System. Dr. Elizabeth Lyons is supported by NIH career develop-
ment award (K12HD052023) and the Institute for Translational
Sciences at the University of Texas Medical Branch.

References

1. Li X, Zhang J, Sang L, Zhang W, Chu Z, Li X, Liu Y. Laparoscopic
versus conventional appendectomy -- a meta-analysis of random-
ized controlled trials. BMC Gastroenterol 2010; 10: 129. [CrossRef]

2. Sauerland S, Jaschinski T, Neugebauer EA. Laparoscopic versus
open surgery for suspected appendicitis. Cochrane Database Syst
Rev 2010; CD001546.

3. Nielsen U, Dahl R, White RF, Grandjean P. [Computer assisted
neuropsychological testing of children]. Ugeskr Laeger 1998; 160:
3557-61.

4.  Griffith JL, Voloschin P, Gibb GD, Bailey JR. Differences in eye-hand
motor coordination of video-game users and non-users. Percept
Mot Skills 1983; 57: 155-8. [CrossRef]

5. Yuji H. Computer games and information-processing skills. Percept
Mot Skills 1996; 83: 643-7. [CrossRef]

6. De Lisi R, Wolford JL. Improving children’s mental rotation accuracy with
computer game playing. J Genet Psychol 2002; 163: 272-82. [CrossRef]

7. Dorval M, Pepin M. Effect of playing a video game on a measure of
spatial visualization. Percept Mot Skills 1986; 62:159-162. [CrossRef]

8. Rosenberg BH, Landsittel D, Averch TD. Can video games be used
to predict or improve laparoscopic skills? J Endourol Apr 2005; 19:
372-6. [CrossRef]

9. Lynch J, Aughwane P, Hammond TM. Video games and surgical
ability: a literature review. J Surg Educ 2010; 67: 184-9. [CrossRef]


http://dx.doi.org/10.1186/1471-230X-10-129
http://dx.doi.org/10.2466/pms.1983.57.1.155
http://dx.doi.org/10.2466/pms.1996.83.2.643
http://dx.doi.org/10.1080/00221320209598683
http://dx.doi.org/10.2466/pms.1986.62.1.159
http://dx.doi.org/10.1089/end.2005.19.372
http://dx.doi.org/10.1016/j.jsurg.2010.02.010

J Turk Ger Gynecol Assoc 2014; 15: 69-73

10.

11.

12.

13.

14.

15.

Reich H, DeCaprio J, McGlynn F. Laparoscopic hysterectomy. J
Gynecol Surg 1989; 5: 213-6. [CrossRef]

Shane MD, Pettitt BJ, Morgenthal CB, Smith CD. Should surgical
novices trade their retractors for joysticks? Videogame experience
decreases the time needed to acquire surgical skills. Surg Endosc
2008; 22: 1294-7. [CrossRef]

Glaser AY, Hall CB, Uribe SJ, Fried MP. The effects of previ-
ously acquired skills on sinus surgery simulator performance.
Otolaryngol Head Neck Surg 2005; 133: 525-30. [CrossRef]

Green CS, Bavelier D. Learning, attentional control, and action
video games. Curr Biol 2012; 22: R197-206. [CrossRef]

Spence I, Feng J. Video games and spatial cognition. Rev Gen
Psychol 2010; 14: 92-104. [CrossRef]

Feng J, Spence |, Pratt J. Playing an action video game reduces gender
differences in spatial cognition. Psychol Sci 2007; 18: 850-5. [CrossRef]

16.

17.

18.

19.

20.

21.

Borahay et al.
Surgical skills of pre-medical students

73

Green CS, Bavelier D. Action-video-game experience alters the
spatial resolution of vision. Psychol Sci 2007; 18: 88-94. [CrossRef]
Boot WR, Kramer AF, Simons DJ, Fabiani M, Gratton G. The effects
of video game playing on attention, memory, and executive con-
trol. Acta Psychol (Amst) 2008; 129: 387-98. [CrossRef]

Dye MW, Bavelier D. Differential development of visual attention
skills in school-age children. Vision Res 2010; 50: 452-9. [CrossRef]
Dye MW, Green CS, Bavelier D. The development of attention skills
in action video game players. Neuropsychologia 2009; 47: 1780-9.
[CrossRef]

Uttal DH, Meadow NG, Tipton E, Hand LL, Alden AR, Warren C,
Newcombe NS. The malleability of spatial skills: a meta-analysis of
training studies. Psychol Bull 2013; 139: 352-402. [CrossRef]
Cherney ID. Mom, let me play more computer games: They improve
my mental rotation skills. Sex Roles 2008; 59: 776-86. [CrossRef]


http://dx.doi.org/10.1089/gyn.1989.5.213
http://dx.doi.org/10.1007/s00464-007-9614-0
http://dx.doi.org/10.1016/j.otohns.2005.06.022
http://dx.doi.org/10.1016/j.cub.2012.02.012
http://dx.doi.org/10.1037/a0019491
http://dx.doi.org/10.1111/j.1467-9280.2007.01990.x
http://dx.doi.org/10.1111/j.1467-9280.2007.01853.x
http://dx.doi.org/10.1016/j.actpsy.2008.09.005
http://dx.doi.org/10.1016/j.visres.2009.10.010
http://dx.doi.org/10.1016/j.neuropsychologia.2009.02.002
http://dx.doi.org/10.1037/a0028446
http://dx.doi.org/10.1007/s11199-008-9498-z

74 Original Investigation

Domestic violence against pregnant women:
A prospective study in a metropolitan city, Istanbul

Hiiseyin Cengiz, Ammar Kanawati, Stikrii Yildiz, Sema Siizen, Tuba Tombul
Department of Obstetrics and Gynecology, Bakukoy Dr. Sadi Konuk Teaching and Research Hospital, Istanbul, Turkey

Obyjective: Violence against women, particularly against pregnant women, is increasingly being recognized as a significant problem around the
world. Limited studies were found about domestic violence among pregnant women. The aim of this study was to determine the prevalence of
domestic violence during pregnancy and the factors affecting it.

Material and Methods: This prospective study was conducted at the Department of Obstetrics and Gynecology, between January 2012 and
April 2013. A total of 1349 pregnant women, irrespective of age and socioeconomic status, were interviewed using a questionnaire in the local
language.

Results: The incidence of domestic violence in this study was 2.37%. The mean age of women who reported violence was 29.06+5.53 years.
Age, marriage duration, gravidity, parity, educational level, partner’s educational level, and monthly income exerted no significant influences on
women who experienced domestic violence during their pregnancies (p>0.05). Women who resided in the same houses with large extended
families were at significantly higher risk of domestic violence during pregnancy in comparison with the pregnant women who lived within a
core family (p=0.018).

Conclusion: Domestic violence during pregnancy is a potential public health problem. Education, improvements in economic autonomy, and
society’s attitudes may reduce domestic violence. Health-care providers should increase their awareness of risk factors to protect women from

domestic violence. (J Turk Ger Gynecol Assoc 2014; 15: 74-7)
Key words: Abuse, domestic violence, pregnant women, Turkey
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Introduction

Violence against women, particularly against pregnant
women, is increasingly being recognized as a significant
problem around the world (1). Studies conducted in vari-
ous countries have indicated that domestic violence against
pregnant women varies between 4-40% (2, 3). Domestic vio-
lence exerts serious adverse effects. It has been reported that
domestic violence has been associated with miscarriages,
premature births, low birth weights, defective antenatal care,
early placental separations, membrane ruptures, and fetal
injuries (4, 5). In Turkey, pregnancy is the major reason why
women enter health-care facilities. However, health-care pro-
viders generally remain unaware of domestic violence and do
not take an interest in this problem.

There is a lack of robust data in Turkey on the prevalence of
domestic violence during pregnancy. Only a limited num-
ber of studies that are focused on domestic violence dur-
ing pregnancy have been conducted in Turkey. Therefore,
our goal was to determine the prevalence of domestic
violence during pregnancy, the factors affecting it, and the
relationship between women’s social status and domestic
violence.

Material and Methods

This cross-sectional survey of pregnant women’s experience
with domestic violence was conducted in the antenatal ward
of our clinic, between January 2012 and April 2013. Ethical
approval was obtained from the institutional review board.
Istanbul is the largest city in Turkey. It has a population of 13.9
million people. The city is one of the largest urban areas in
Europe. It is the second largest city in the world with respect
to urban populations. High numbers of immigrants travel
from eastern and southeastern Turkey to Istanbul. Immigrants
have cultural characteristics similar to general Eastern cul-
tural characteristics. All pregnant women who attended the
antenatal clinic at the participating health facility were eligible
for the study. Participants were selected by simple random
sampling performed on clinic days. Women who were too
ill or had obstetric emergencies were excluded. The admit-
ted pregnant women were interviewed by a clinic nurse in
complete privacy. Informed consents were obtained, and
interviews were conducted using a specific questionnaire.
The questionnaire included questions that referred to physi-
cal violence when women were slapped, pushed, hit with a
fist, choked, or threatened and sexual violence when women
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reported that they were forced to have some form of sexual
intercourse. To assess intimate partner violence, women were
asked: Has your husband/partner threatened you verbally,
slapped you, pulled your hair, kicked you, or thrown you to the
ground. A “yes” to any of these options was coded 1 versus 0
when none of these was reported. Types of abuse were defined
as verbal and physical. Verbal violence included the use of
degrading sentences, blaming, and swearing. Slapping, hitting,
pushing, throwing women against walls, pulling hair, kicking,
brandishing knives, and causing other injuries were classified
as physical violence. Interview durations ranged between 30
minutes and 1 hour. Research assistants were trained on the
importance of maintaining confidentiality. All women who
were identified as at risk for violence were referred for counsel-
ing and further support.

SPSS 21.0 for Windows® software (Chicago, IL, USA) was used
to conduct a statistical analysis of the data. Means, standard
deviations, and percentages were used to evaluate descrip-
tive statistics. The distribution of variables was controlled by
the Kolmogorov-Smirnov test. The Mann-Whitney U-test was
used to conduct a quantitative data analysis. Associations were
tested using ? or Fisher’s exact test, as appropriate. The level
of statistical significance was set at p<0.05.

Results

In total, 1349 pregnant patients were included in the study. Out
of the total study population, 2.37% (n=32) reported they were
victims of violence during their pregnancies. The mean age
of women who reported violence was 29.06+5.53 years. The
mean gravidity was 2.78+1.54. The mean parity was 1.34+1.18.
Almost all participants (99%) were married, 49.9% had achieved
educational levels of primary school or lower, 1104 (81.8%)
were housewives, 10.4% smoked cigarettes, and none used
alcohol. The results revealed that 47% of pregnant women'’s
partners had graduated from preliminary school, 38.1% had
graduated from high school, and 9.2% had earned bachelor’s
degrees.

Age, marriage duration, gravidity, parity, educational level, part-
ner’s educational level, and monthly income exerted no signifi-
cant influences on women who experienced domestic violence
during their pregnancies (p>0.05). Women who resided in the
same houses with large extended families were at significantly
higher risk of domestic violence during pregnancy in compari-
son with the pregnant women who lived within a core family
(p=0.018). Table 1 shows the comparisons of the profiles of
women who experienced violence during their pregnancies
before they became pregnant with women who had not expe-
rienced violence. Remarkably, almost 30.5% of the women had
unplanned pregnancies. However, this factor did not exert any
influence on whether these women experienced violence dur-
ing their pregnancies (p>0.05).

Discussion

Domestic violence (intimate partner or family violence) against
women is a significant public health problem because of its
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prevalence, as well as because of its short- and long-term physi-
cal and mental health consequences (6). Violence during preg-
nancy demands special attention, because it affects women
in a moment of great physical and emotional vulnerability. It
has also been associated with adverse obstetric or neonatal
outcomes, such as low birth weight and preterm delivery.
Over both the short term and long term, physical injuries affect
family life, which has a significant effect on children and loss
of faith and trust in the institution of the family. These results
not only affect the quality of life of individuals and society but
also have long-term effects on social order. In a study focused
on 290 pregnant women, Helton and Snodgrass (7) discov-
ered a 15% prevalence of physical abuse prior to pregnancy
and an additional 8% prevalence during current pregnancies.
In the largest series conducted by Amaro et al. (8), they dis-
covered a 7% prevalence of violence during current pregnan-
cies. Hillard (9), Stewart (10), and Campbell (11) discovered
a similar prevalence of violence during pregnancy (4%, 6.6%,
and 8.2%, respectively). In the present study, we discovered
a 2.37% prevalence of violence during pregnancy. In a study
conducted in eastern Turkey, Arslantas et al. (12) discovered
an 18.2% prevalence of physical violence, and Taspinar et al.
(13) also discovered a 24.8% prevalence of violence. A report
published by the National Research on Domestic Violence
Against Women in Turkey stated that the number of women
who suffered from violence during pregnancy varied based on
geographic regions (14). Generally, women’s social status was
worse in the eastern region. Despite high immigration rates, we
were surprised to discover a low prevalence of violence (2.37%)
in comparison with Western countries. We believe that preg-
nant women exposed to violence were afraid to disclose their
experiences. They were afraid of their husbands, even if their
husbands remained outside the clinic. In all likelihood, preg-
nant victims would hesitate to speak about violence, even in a
tertiary center, and it is possible they might more easily disclose
their experiences in first-line health-care units. It can be difficult
to compare the differing results for the prevalence of violence,
because women’s understanding of the definition of violence
may differ. These differences might be related to social norms.
Some reports have noted that women who experience physi-
cal violence during pregnancy tend to be younger (10, 15). We
were unable to discover any differences related to age. It has
been well documented that women’s exposure to violence
tends to be lower among women who possess higher educa-
tion levels (16-18). We achieved inconclusive results for educa-
tional levels in comparison with previous reports. However, we
discovered a significant difference in the relationship between
the number of people who resided together in the same house
and exposure to violence. As the number of people who
resided in the same house increased, the likelihood of expo-
sure to violence also increased. In Turkey, some girls and boys
continue to marry because they are pressured by their families
and/or relatives. These couples continue to reside with their
relatives after getting married. Turkish legal regulations state
that any verbal or physical act of violence will be punished.
However, women must lodge complaints against perpetrators.
Unfortunately, women fail to make complaints because they
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Table 1. Comparison of characteristics of women who experienced violence during their pregnancies with women who did not

experience violence

Exposure to Violence
No Yes
Mean=SD/n % Mean=SD/n % p value
Frequency of violence (monthly) 50+7.7
Gravidity 2.38=1.50 2.78x1.54 0.086
Parity 0.98=1.07 1.34+1.18 0.053
Number of children 0.92+1.03 1.28+1.22 0.078
Marriage duration (years) 6.46+5.21 7.08+5.61 0.514
Age (years) 28.28+5.51 29.06+5.53 0.383
Marital status No 4 0.3% 0 0.0% 1,000
Yes 1.313 99.7% 32 100.0%
None 100 7.6% 4 12.5%
Primary school 555 42.1% 15 46.9%
Women'’s educational status Secondary school 217 16.5% 2 6.3% 0.189
High School 351 26.7% 11 34.4%
University 94 7.1% 0 0.0%
Women’s work status Unemployed 1.078 81.9% 26 81.3%
Employed 239 18.1% 6 18.8% 0930
Partners’ educational status Primary school and below 616 46.8% 19 59.4%
High School 617 46.9% 12 37.5% 0.342
University 83 6.3% 1 3.1%
Income/month 500 Dollars and below 679 51.6% 17 53.1%
500-1000 Dollars 474 36.0% 10 31.3% 0.422
1000-1500 Dollars 84 6.4% 1 3.1%
1500 Dollars and above 80 6.1% 4 12.5%
Householder Rental 704 53.5% 18 56.3% 0.754
Own 613 46.5% 14 43.8%
Number of people residing 3.68+2.00 4.66+2.73
together in house 0.018
Systemic illness No 1.166 88.5% 31 96.9% 0.140
Yes 151 11.5% 1 3.1%
Smoking No 1.180 89.6% 29 90.6% 0.851
Yes 137 10.4% 3 9.4%
Planned pregnancy No 398 30.2% 14 43.8% 0.101
Yes 919 69.8% 18 56.3%
Gestational week 25.61£8.75 24.75+8.82 0.569
Coital frequency per week 2.16x1.17 2.05=1.15 0.469
Contraception No 440 33.4% 10 31.3% 0.798
Yes 877 66.6% 22 68.8%
History of unplanned pregnancy No 54 6.2% 4 15.4% 0,082
Yes 811 93.8% 22 84.6%

SD: standard deviation
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fear discrimination or further exposure to violence perpetrated
primarily by men. Turkish social customs contribute to females’
poor self-esteem. In some areas, society excuses violence
against women. In our study, with the exception of one case,
all perpetrators were husbands. In the exceptional case, the
perpetrator was the woman’s father-in-law. Khosla et al. (19)
reported that 51.8% of women in their study experienced vio-
lence perpetrated by their husbands’ families.

The current study was limited, because it employed a small
number of subjects. In addition, the current study’s results
solely reflect a small area of Turkey. Additional larger studies
are required to evaluate the risk factors for violence during
pregnancy. Researchers should interview men to determine
risk factors and reasons for the perpetration of violence against
women.

In conclusion, domestic violence during pregnancy is a poten-
tial public health problem. Education and improvements in eco-
nomic autonomy and society’s attitudes may reduce domestic
violence. Health-care providers should increase their aware-
ness of risk factors to protect women from domestic violence.
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Value of three dimensional power Doppler
ultrasound in prediction of endometrial carcinoma in
patients with postmenopausal bleeding

Sherif Hanafi, Ahmed Abou-gabal, Sherif Akl, Heba Abd EIl Baset
Departmernt of Obstetrics and Gynecology, Ain Sharns University Maternity Hospital, Cairo, £gypt

Objective: To determine whether endometrial volume or power Doppler indices measured by 3-dimensional (3D) ultrasound imaging can
discriminate between benign and malignant endometrium in women with postmenopausal bleeding and endometrial thickness =5 mm.
Material and Methods: The current diagnostic accuracy study was conducted at Ain Shams University Maternity Hospital. Eighty-four patients
with postmenopausal bleeding and endometrial thickness =5 mm underwent 3D power Doppler ultrasound examination of the corpus uteri.
The endometrial volume was calculated, along with the vascularization index (VI), flow index (FI), and vascularization flow index (VFI) in the
endometrium. The gold standard was the histopathological diagnosis of the endometrium.

Results: Of the 84 women included in the study, 56 (66.7%) had benign endometrial lesions, and 28 (33.3%) had malignant endometrial lesions.
Endometrial thickness, endometrial volume, and flow indices (VI, FI, and VFI) were higher in patients with malignant endometrium than those
with benign endometrium. The area under the receiver operator characteristic curve (AUC) of endometrial thickness was 0.83, that of endome-
trial volume was 0.73, and that of the best power Doppler variable, FI, was 0.93. The best logistic regression model for predicting malignancy
contained the variables endometrial thickness and FI; its AUC was 0.93.

Conclusion: The diagnostic performance of endometrial volume measured by 3D imaging with regard to discriminating between benign and
malignant endometrium was not superior to that of endometrial thickness measured by 2D ultrasound examination, but 3D power Doppler flow

indices are good diagnostic tools in predicting endometrial carcinoma. (J Turk Ger Gynecol Assoc 2014; 15: 78-81)
Key words: Endometrial carcinoma, postmenopausal bleeding, power Doppler, 3-dimensional ultrasound
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Introduction

Bleeding after menopause is a widespread problem, with 10%-
15% of cases later suffering from cancer of the endometrium.
It differs from other malignancies, in that early symptomatiza-
tion is common, allowing early cure. Survival drops with late
stages and so studies should strive to increase the precision of
various diagnostic practices (1). The ideal diagnostic strategy
is still debatable. A thin endometrium measuring less than 5
mm by vaginal scanning in PMB excludes about 99% of endo-
metrial cancers. Sampling of the endometrium is considered
necessary in those patients with an endometrium =5 mm.
However, many “normal” women with PMB and thickened
endometria will undergo unnecessary diagnostic procedures.
(2). Three-dimensional (3D) ultrasonography and power
Doppler angiography (PDA) is a novel sonographic diagnostic
modality. This technology permits acquisition of the volume
of the endometrium and assessment of its vasculature using
3D power Doppler mapping. Using Virtual Organ Computer-
aided AnaLysis (VOCAL™) software, three vascularity indices
can be obtained automatically: the vascularization index (VI),
the flow index (FI), and the vascularization flow index (VFI).

This method has been proven to be highly reproducible for
analyzing the volume of the endometrium and 3-dimensional
power Doppler indices of patients with malignancy of the
endometrium (3). This research aimed to establish if volume
and power Doppler indices of the endometrium could dif-
ferentiate cancerous and non-cancerous endometrium in
patients who bleed after menopause and have endometrial
thickening exceeding 5 mm.

Material and Methods

The current diagnostic accuracy study was performed at Ain
Shams University Maternity Hospital between September
2010 and December 2012. The ethics committee of Ain Shams
University confirmed the study methodology. Informed con-
sent was taken from all cases after full counseling. Women
with PMB and had endometrial thickening over 5 mm by
vaginal B-mode scanning conformed with our inclusion crite-
ria. Post-menopause was defined as at least 1 entire year of
menstrual cessation after the age of 40. All cases had their his-
tories taken; complete general and local examinations were
done. For all included women, 3D transvaginal ultrasound
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imaging using (Philips™ Amsterdam, The Netherlands, HD9,
ultrasound system equipbed with a 6-9 megaHertz transvaginal
probe). Transvaginal color Doppler flow mapping was per-
formed using the ascending branch of the uterine artery, which
was located in the parametrial area at the level of the internal
os. The body of the uterus only was centralized in the 3D sec-
tor on the monitor, so as to fill it, and the corporeal volume
was taken; then, power Doppler mode was obtained, and the
flow indices (VI, FI, VFI) in the endometrium were measured.
Power Doppler settings were set to obtain maximum sensitivity
to perceive low-velocity flow without noise (frequency=>5 MHz;
gain=7.4; dynamic range=20-40 dB; edge=1; persistence=2;
color map=>5; gate=2; wall motion filter=L1; pulse repetition
frequency=0.6 kHz). Patients were requested to remain station-
ary, and volume was obtained in 15-20 seconds. VI reflects the
number of color voxels, which represents the vessels in the tis-
sue, and is written as a percentage. FI is the mean color value in
the color voxels, which manifests the average intensity of blood
flow, and is represented as a number from 0-100. VFI is the
mean color value in all voxels in the volume, which represents
both vascularization and flow, and is also written as a number
from 0 to 100 (4). Endometrial volume and the power Doppler
indices were measured using VOCAL.

A total of 84 cases with PMB were included in our study.
Endometrial sampling was done for all of them. They were
divided into two groups, according to the histological diagno-
sis obtained at the Early Cancer Detection Unit in Ain Shams
University Maternity Hospital. Group 1 was 28 patients with
histological diagnosis of endometrial carcinoma, and Group 11
was 56 patients with histological diagnosis of benign disorders.

Statistical Analysis

Statistical assessment was done on a computer using MedCalc©
version 12.2.1.0 (MedCalc© Software, Mariakerke, Belgium).
The D’Agostino Pearson test was done to assess the normality
of the numerical data distribution. A statistically significant test
denotes non-normally distributed data. Normally distributed
numerical data are shown as mean and standard deviation
(SD). Skewed numerical data are shown as median and inter-
quartile range. Qualitative data are presented as number and
percentage. Intergroup differences were compared using the
independent samples t-test (for normally distributed quantita-
tive data) or the Mann-Whitney U-test (for skewed quantita-
tive data). Qualitative data were compared using the Pearson
chi-square test or the chi-square test for trends (for ordinal
qualitative data). Exact significance was calculated whenever
the expected frequency was <5 in >20% of cells in any contin-
gency table. To examine the value of various ultrasound indices
for the prediction of the type of endometrial lesion (endometrial
carcinoma versus benign lesions), a series of receiver-operating
characteristic (ROC) curves were constructed, and the area
under the curve was estimated. The best cut-off criterion of the
ROC curve was identified as that associated with the highest
Youden’s index (J statistic), where J=(sensitivity + specific-
ity) - 1. The DeLong method was used for calculation of the
standard error (SE) for the area under the curve (AUC) and of
the SE for the difference between any pair of AUCs (5). The 95%
confidence interval (CI) for the AUC was calculated based on
binomial exact probability, which was used to estimate the sta-
tistical significance for the difference between the AUCs of any
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pair of ROC curves. The validity of study parameters was evalu-
ated in terms of sensitivity, specificity, likelihood ratio (LR+),
and negative likelihood ratio (LR-). All P values are two-tailed.
p<0.05 was considered as denoting statistical significance.

Results

Eighty-four patients with postmenopausal bleeding were
assessed with both B-mode transvaginal scanning and 3D
power Doppler. Division according to endometrial pathology
into 2 groups was done. Group 1 included 28 patients with
malignant endometrium. Group 2 was 56 patients with benign
endometrium. The histopathological diagnosis of the included
women is shown in Table 1. Those with malignant endome-
trium tended to be older (mean age was 61 years versus 55
years; p=0.001) and had a greater body mass index (BMI)
(median, 34 kg/m? versus 28 kg/m?; p=0.008) than those with
benign endometrium, but there was overlap between the two
groups regarding parity. On the contrary, medical disorders
(e.g., diabetes mellitus and hypertension) were more preva-
lent among patients with benign endometrium. In Group 2, 24
women (43%) had diabetes mellitus, and 25 women (44.7%)
were hypertensive, while in Group 1, 10 women (35.7%) were
diabetic and 7 women (25%) had hypertension. Endometrioid
adenocarcinoma was diagnosed in 12 cases (42.8%), adenocar-
cinoma was diagnosed in 10 cases (35.6%), clear cell adeno-
carcinoma and squamous cell carcinoma were diagnosed in 2
cases (7.2%), and serous papillary and sarcoma was diagnosed
in 1 case (3.6%) (Table 1). Endometrial thickness, endometrial
volume, and flow indices were greater in cases with endome-
trial malignancy than benign cases, as shown in Table 2. The
ultimate discriminator between non-cancerous and cancerous
endometrium was FI, with an AUC of 0.937. Endometrial thick-
ness, VI, and VFI had a comparable diagnostic accuracy, all
having an AUC of 0.83 (Table 3). As the model with endometrial
thickness + FI showed greater specificity (96%), we considered
it the best logistic regression model for differentiating between
non-cancerous and cancerous endometrium. The mathemati-
cally optimal risk cut-off value of this model (0.19) had a sensi-
tivity of 85%, specificity of 96%, an LR+ of 14, and an LR- of 0.15
(Table 4) (Figure 1).

Table 1. Histopathological diagnosis of the included women

Histological diagnosis n (%)
Polyps and myomas 30 (53.6)
Atrophic endometrium 4(7.2)
Hormone-influenced endometrium 4(7.2)
Hyperplasia without atypia 17 (30.3)
Hyperplasia with atypia 1(1.7)
Endometrioid adenocarcinoma 12 (42.8)
Clear cell adenocarcinoma 2(7.2)
Serous papillary 1(3.6)
Adenocarcinoma 10 (35.6)
Squamous cell carcinoma 2(7.2)
Sarcoma 1(3.6)




Hanafi et al.
Power Doppler and endometrial carcinoma

80

Table 2. Ultrasonic parameters among the studied population

J Turk Ger Gynecol Assoc 2014; 15: 78-81

Variable Benign endometrial lesions Endometrial carcinoma

(number=56) (number=28) p value
Endometrial thickness, mm 8 (7-9) 12 (9.5-16.5) <0.001
Endometrial volume, mm? 1.55 (0.88-3.16) 3.86 (2.94-6.57) <0.001
VI 0.063 (0.039-0.288) 0.687 (0.657-0.687) <0.001
FI 21.019 (19.231-22.228) 25.59 (24.039-28.403) <0.001
VFI 0.013 (0.007-0.063) 0.193 (0.073-0.522) <0.001
Analysis using independent samples t-test
VI: vascularization index; FI: flow index; VFI: vascularization flow index

Table 3. Comparison of AUC of different ROC curves

Ultrasound parameter | AUC | SE of AUC | 95% CI of AUC
Endometrial thickness | 0.834 0.045 0.737 to 0.906
Endometrial volume |0.737 0.059 0.692 to 0.827
VI 0.823 0.050 0.725 to 0.898
FI 0.937 0.029 0.863 to 0.979
VFI 0.838 0.047 0.741 to 0.909

AUC: area under the curve; CI: confidence interval; FI: flow index;
ROC: receiver operator characteristic; SE: standard Error; VFI: vascu-
larization flow index; VI: vascularization index
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Figure 1. Comparison of areas under the three receiver operator
characteristic (ROC) curves. Area under the ROC curve for flow
index (FI) is significantly larger than the area under the ROC
curve for either the vascularization index (VI) (p=0.031) or the
vascularization flow index (VFI) (p=0.041) ROC curves

Discussion

The current study authenticated that even though the endome-
trial volumes were significantly greater in cancerous than in
non-cancerous endometrium (mean volume of the endome-
trium was 1.55 cc and 3.86 cc in the two groups, respectively
(p<0.001)), volume measurements by 3D imaging were not
better than simple endometrial thickness measurements by
B-mode examination (AUC 0.737 vs. AUC 0.834). They also
showed that logistic regression models with thickness and flow
indices (VI, FI, VFI) did better than models containing thickness
alone (AUC 0.894, 0.931, and 0.904 vs. AUC 0.834).

Four different studies have attempted to identify the diagnostic
accuracy of 3D ultrasound scanning in differentiation between
non-cancerous and cancerous endometria (6-9). A fifth study
assessed the potential of 3D ultrasound to differentiate endo-
metrial carcinoma and hyperplasia (3), and a sixth paper
assessed the potential to differentiate malignancy and hyper-
plastic tissue from other non-cancerous conditions (10).

The six studies discussed the diagnostic accuracy of endome-
trial volume measurement, and four also reported on that of 3D
power Doppler flow indices (3, 7, 9, 10).

In the study by Gruboeck et al. (6), ROC curves highlighted that
endometrial volume was better than endometrial thickness
in diagnosing endometrial malignancy. The best cut-off value
of endometrial thickening in diagnosing malignancy was 15
mm, with a sensitivity of 83.3% and positive predictive value
of 54.5%. A cut-off level of 13 ml for endometrial volume had
a sensitivity of 100% and a positive predictive value of 91.7%.
Both thickness and volume were greater in cases with late
and less-differentiated malignancies. The measurements of
endometrial volume were better than endometrial thickness
as a diagnostic test for detecting endometrial malignancy in
symptomatizing postmenopausal women (6). Yamen et al. (8)
authenticated that both endometrial volume and thickness
measurements by 3D and 2D scanning, respectively, were
adequately reproducible but that the reproducibility of 3D was
superior. Merce et al. (3) stated that endometrial volume and
3D power Doppler indices (VI, FI, and VFI) were significantly
greater in carcinoma than hyperplasia and that a VFI of 2.07
was the ideal cutoff for prediction of carcinoma, with a sensitiv-
ity of 76.5% and specificity of 80.8%. No important differences
were seen for endometrial thickness. As regard to the study
by Odeh et al. (10), mean thickness was 11 mm and 15.5 mm
in the normal and pathologic groups, respectively (p<0.005).
The mean volume was 6.87 cc and 15.5 cc in both groups,
respectively (p<0.001). The VI was 2.27% and 2.95% in both
groups, respectively (p=0.022). The Fl was 18.6 and 23.6 in both
groups, respectively (p=0.014). The VFI was 0.68 and 0.89 in
both groups, respectively (p=0.018). Endometrial volume and
3D-PDA are valuable diagnostic modalities in the prediction of
endometrial malignancy and hyperplasia in women with post-
and peri-menopausal bleeding (10).

Opolskiene et al. (9) showed that the diagnostic accuracy for
differentiating between benign and malignant endometria by
3D ultrasonography was not better than endometrial thickness
assessed by B-mode ultrasonography, and 3D power Doppler
scanning yielded little more than thickness or volume. Models
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Table 4. Diagnostic performance of single ultrasound variables and logistic regression models

AUC Cut -off value Sensitivity Specificity LR+ LR-
ET 0.834 >9 mm 75 80.36 3.82 0.31
EV 0.737 >1.94 cm 78.57 62.5 2.1 0.34
VI 0.823 >4.0 % 89.29 75 3.57 0.14
FI 0.937 >23.3 85.7 98.2 14.6 0.15
VFI 0.838 >1.4 89.29 75 3.57 0.14
ET+EV 0.829 0.16 94 53 2.15 0.2
ET+VI 0.894 0.19 92 80 4.73 0.089
ET+FI 0.931 0.19 85 96 14 0.15
ET+VFI 0.904 0.17 89 80 4.55 0.13
AUC: area under the curve; ET: endometrial thickness; EV: endometrial volume; FI: flow index; LR-: negative likelihood ratio; LR+: positive
likelihood ratio; SE: standard error; VFI: vascularization flow index; VI: vascularization index

with volume and flow indices were inferior to thickness alone
(AUC 0.79 vs. 0.82). Both thickness and volume were signifi-
cantly greater in cancerous than in normal endometria, and flow
indices in the endometrium and endometrial shell were sig-
nificantly greater. The AUC of endometrial thickness was 0.82,
while that od endometrial volume was 0.78, and those of the
two best power Doppler variables (VI and VFI in the endome-
trium) were 0.82 and 0.82. The best logistic regression model for
predicting malignancy contained endometrial thickness (odds
ratio 1.2; 95% ClI, 1.04-1.30; p=0.004) and VI in the endometrial
‘shell’ (odds ratio 1.1; 95% CI, 1.02-1.23; p=0.01) (9).

The variable findings in the six published studies, together with
the differences in findings between our study and the other
six, can confidently be explained by marked variations in study
populations and design. Although all publications cited includ-
ed only women with abnormal uterine bleeding, there were
variations in menopausal state, rate of endometrial cancer, mix
of benign histological findings, use of hormone replacement
treatment, and endometrial thickening. Also, there were dif-
ferences in group comparisons between the studies [cancer
versus hyperplasia in the study by Merc e et al. (3) and cancer
or hyperplasia versus other benign conditions in the study by
Odeh et al. (10)]. There was benign versus malignant in the
studies by Gruboeck et al. (6), Yamen et al. (8), Alcazar et al.
(7), and Opolskiene et al. (9), and there were also variations in
the methods used to determine diagnostic performance. There
were 2 limitations to the analysis reported in the current study.
The first was the relatively small sample size, and the second
concerned the fact that ultrasound examination was done by a
single observer; so, there was no comment on the reproducibil-
ity of the 3D ultrasound imaging. The diagnostic performance
of endometrial volume measured by 3D imaging regarding
discrimination between benign and malignant endometria
was not better than that of endometrial thickness measured by
B-mode scanning, but 3D power Doppler flow indices are good
diagnostic tools in predicting endometrial carcinoma.
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The effect of intrauterine insemination time on
semen parameters

Elvan Koyun, Recep Emre Okyay, Omer Erbil Dogan, Miige Koval, Sultan Seda Dogan, Biilent Giilekli
Department of Obstetrics and Gynaecology, Dokuz Evidil University Faculty of Medicine, lzrmir, Turkey

Objective: The purpose of this observational study was to determine whether semen parameters (concentration, motility) were affected by the
interval between the onset of postwash sperm incubation and intrauterine insemination (IUI) time.

Material and Methods: Semen specimens of 100 normozoospermic men collected at the clinic were allowed 20 minutes for liquefaction
at room temperature. Semen samples were subjected to both macroscopic and microscopic examinations. After centrifugation in a density
gradient column and sperm-washing medium, the samples were kept in an incubator. After 30 minutes, 60 minutes, and 120 minutes, the
concentration and motility were recorded.

Results: According the results of the Bonferroni post hoc test, there were significant differences in values of mean sperm count, percent pro-
gressive sperm motility, and total motile sperm count between 30 minutes and 120 minutes (p=0.000, p=0.000, and p=0.000) and between 60
minutes and 120 minutes (p=0.000, p=0.000, and p=0.001), but there was no significant difference between 30 minutes and 60 minutes (p=1,
p=0.173, and p=1).

Conclusion: This study demonstrated that sperm parameters are negatively affected from prolonged incubation time. A maxi-
mum 60-minute limit of the interval between the onset of postwash sperm incubation and IUI time may increase pregnancy rates.

(J Turk Ger Gynecol Assoc 2014; 15: 82-5)
Key words: IUI time, sperm wash, semen parameters
Received: 23 October, 2013 Accepted: 16 December, 2013

Introduction

Intrauterine insemination (IUI) is a method that has been
used for infertile couples in fertility treatment for many
years. IUI is the first referenced assisted reproductive tech-
nique (ART) for mild to moderate male infertility. IUI is
noninvasive and very simple, and it is less expensive than
classical in vitro fertilization (IVF) and intracytoplasmic
injection (ICSI). IUI success depends on many factors such
as drugs, the timing and number of cycles, and total motile
sperm count after washing. Another important factor affect-
ing the success of IUI is the amount of motile sperm that
is inserted into the uterus (1). Most studies have suggested
that the success of IUI therefore decreases in pregnancy
rates if there is not a sufficient number of motile sperm after
washing (2-5).

A semen analysis is the first step to accurately diagnosing
male infertility. Sperm count, percentage of moving sperm
(sperm motility), and the percentage of sperm with normal
morphology are the main criteria for the quality of semen.
Determining sperm quality often uses values established by
the World Health Organization (WHO) 2010 (6). However, the
cut-off values for total progressive motile sperm count are still
controversial and vary between 0.3x10° and 20x10° (7).

The intervals between semen collection and IUI time could
affect the sperm parameters and clinical pregnancy rates
negatively. However, there are few studies on this issue (8).
According to WHO criteria (2010), the interval between
semen collection and giving it to the laboratory should not
exceed 60 minutes (6). But, a few studies suggest that this
interval should be shorter (8).

In this study, we aimed to determine the ideal interval
between the onset of postwash sperm incubation and IUI
time to increase IUI success.

Material and Methods

Subjects

In this study, 100 normozoospermic men underwent semen
analysis at the Dokuz Eyliil University IVF Unit. The mean age
of the men was 32.7+5.2 years (range 23-47).

Semen samples were obtained by masturbation after sexual
abstinence periods (from 2 to 6 days). All semen specimens
collected at the clinic were allowed 20 minutes for liquefac-
tion at room temperature.

After liquefaction, the semen variables that were considered
were ejaculate volume, sperm count, total motility, and total
progressive motility (TPM). Standard semen parameters were
analyzed according to the 2010 WHO guidelines (6).
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Over 15 million sperm per milliliter of semen was considered
normal. The lower reference limit for total sperm number was
39x10° spermatozoa per ejaculate. Total sperm count was cal-
culated by multiplying semen volume by sperm concentration.
Spermatozoa were categorized by the following different motil-
ity grades: 1) rapid progressive motility, 2) slow progressive
motility, 3) nonprogressive motility, and 4) immotile sperm.
Total motility (normal =40%) includes rapid progressive motil-
ity, slow progressive, and nonprogressive motility. Progressive
motility (normal =32%) includes rapid and slow progressive
motility. Absolute values for total progressive motile spermato-
zoa count per ejaculate were also calculated by multiplying the
percentage of total progressive sperm motility (a+b) by sperm
concentration per milliliter and by the volume (in milliliters) of
the single ejaculate.

Morphology was evaluated by the Spermac staining procedure
(FertiPro, Beernem, Belgium). The smears were stained with
Spermac, and 200 spermatozoa were evaluated for morphol-
ogy. These were abnormal acrosome, head, mid-piece, and tail
forms. The smears were evaluated under a light microscope
at x1000 magnification according to the method described
by Kruger. The percentage of normal morphology in a sample
was 4%. If it was below this percentage, this condition was
diagnosed as teratozoospermia (6).The ejaculation time, the
beginning of sperm wash time, and the onset of incubation
were recorded.

Semen samples were processed using density gradient medi-
um (PureSperm®, Nidacon, International AB, Sweden) and
sperm wash medium (Sperm Wash, Nidacon, International AB,
Sweden). For the experiment, we used PureSperm gradients
of 90% and 50%. All procedures were conducted under sterile
conditions. Media that was used for the processes was brought
to 37°C. For the lower layer, PureSperm gradient 90% was
transferred into a conical centrifuge tube using a sterile 1 mL

Table 1. The baseline characteristics of prewash semen
samples

Semen parameter Median value IQR)*
Semen volume (mL) 303)

Sperm count (10%/mL) 60 (41.5)

Total progressive motility (%) 50 (10)

Total motility (%) 60 (10)
Morphologic normal form (%) 4(1)

*Data are presented as median
IQR: interquartile range
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pipette. For the upper layer, PureSperm gradient 50% was gently
dispensed on top of the lower layer using a new sterile 1 mL
pipette. Liquefied semen sample were then placed on top of
the upper layer, and the tube was centrifuged for 15 minutes at
1800 rpm. The upper and lower layers were carefully aspirated
without disturbing the pellet. Sperm wash medium was added,
and the pellet was re-suspended using a 4 mL transfer pipette;
then, the tube was centrifuged for 5 minutes at 1500 rpm. The
supernatant was then removed, and 0.3-0.5 mL of sperm wash
medium was dispensed on the top of the pellet gently. The tube
was then incubated, and after 30 minutes, 60 minutes, and 120
minutes, the concentration and motility were recorded.

Ethics committee approval was received for the study, and all
patients who participated in this study gave written informed
consent forms.

Statistical Analysis

Statistical analysis of the data was done by SPSS software (ver-
sion 16, SPSS, Chicago, USA). The data were analyzed by gen-
eral linear models. A P value <0.05 was considered statistically
significant.

Results

The median age of males was 32 years (range 23-47). The
median ejaculatory abstinence interval was 4 days (range 2-5).
The baseline characteristics of prewash semen samples are
shown in Table 1.

According to Table 2, values for mean sperm count and total
motile sperm count after 60 minutes of incubation were the
highest and the lowest after 120 minutes. The mean total
percent progressive sperm motility after 30 minutes was the
highest and the lowest after 120 minutes. It was found that
when using the ANOVA test with repeated measures with a
Greenhouse-Geisser correction, the mean scores for sperm
concentration (mil/mL), percent progressive sperm motility
(%), and total motile sperm count (mil) were significantly differ-
ent between groups (F=13.065, p<0.0005, F=20.128, p<0.0005,
F=11.454, p<0.0005).

According the results of the Bonferroni post hoc test, there were
significant differences in values of mean sperm count, per-
cent progressive sperm motility, and total motile sperm count
between 30 minutes and 120 minutes (p=0.000, p=0.000, and
p=0.000) and between 60 minutes and 120 minutes (p=0.000,
p=0.000, and p=0.001), but there was no significant difference
between 30 minutes and 60 minutes (p=1, p=0.173, p=1).

Table 2. Marginal means (mean*SD) of postwash semen parameters in different periods

Semen parameters (mean=min SD) Groups

30 min 60 min 120 min F p value
Sperm count (x10%mL) 30.2+25.5 30.8+29.0 21.5%=19.1 13.065 0.000
Total progressive motility (%) 96.8+8.3 95.2+10.4 87.5+21.9 20.128 0.000
Total motile sperm count (x10) 8.8+7.5 9.2+10.9 5.4+4.8 11.454 0.000
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Discussion

Among the ARTs, IUI is considered a first-line procedure. 1UI
is simple, easy, and cheap, and it has the absence of poten-
tially serious complications. Prior to an IUI, the semen to be
used during the procedure must be prepared; this procedure
is commonly referred to as sperm washing. According to the
2010 WHO guidelines, semen samples should be collected in a
private room near the andrology laboratory, because freshness
of the samples could affect fertility (6). Within minutes after
ejaculation, the number of living sperm cells and their activity
begin to drop off. Semen is affected from temperature changes
and prolonged time (9-12). A freshly ejaculated semen sample
might resume an admissible sperm progressive motility for up
to 12 hours, and sperm cells will survive up to 24-48 hours (11,
12). Analysis of sperm should be conducted in a laboratory
within 1 hour of collection according to the 2010 WHO guide-
lines (6).

Consumption of energy sources in the sperm-washing medium
by the motile spermatozoa during a prolonged sperm wash-
[IUI interval could affect fertilization negatively, because sperm
motility requires energy sources, such as glucose and fructose,
and washed motile spermatozoa that are deprived of energy
sources during a prolonged sperm wash-IUI interval might not
be able to reach the fertilization site in the fallopian tubes after
IUL Another such factor could be premature (in vitro) capaci-
tation of washed motile spermatozoa in the sperm-washing
medium during a prolonged sperm wash-IUI interval, because
seminal decapacitation factors are removed along with seminal
plasma during the sperm wash procedure (8, 13).

Shimuzu et al. (14) published a study in 2009 to assess the rela-
tionship between the time interval from semen collection to
sperm wash and IUI outcome; 1054 IUI treatment cycles were
analyzed. The time interval from semen collection to sperm
wash was divided into three groups: a) less than 3 hours, b) 3-5
hours, and c) over 5 hours. Total pregnancy rate was 14%, and
[UI pregnancy rate was not different between groups. Another
study was done by Alexander et al. (15) to correlate pregnancy
outcomes with the subject time intervals in 210 clomiphene
citrate (CC)-IUI cycles. Mean intervals from collection to sperm
washing, from sperm washing to IUI, and from collection time
to IUI were similar in pregnant and non-pregnant CC-treated
women. A similar study conducted in 2003 analyzed 132 IUI
cycles to determine if [Ul outcome was affected by place of
semen collection (home or clinic) and intervals from semen
collection to sperm wash, from sperm wash to IUI time, and
from semen collection to IUI time. Yavas et al. (16) concluded
that CC and human menopausal gonadotropin (hMG) result in
similar pregnancy rates when semen is collected either at home
or at the clinic. Pregnancy is not affected by intervals of semen
collection-sperm wash, sperm wash-1UI, and semen collection-
[UI in CC-treated women but is associated with shorter intervals
in hMG-treated women. Yavas and Selub (8) published another
study in 2004. In this study, it was found that semen collection
at the clinic resulted in a higher pregnancy rate than collection
at home in hMG-treated but not in CC-treated women. Intervals
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of semen collection-sperm wash, sperm wash-IUl, and semen
collection-IUI were shorter in pregnant than in nonpregnant
hMG-treated women. Semen washed within 30 minutes after
collection resulted in a higher pregnancy rate than that pro-
cessed 31-60 minutes after collection in hMG-treated but not in
CC-treated women. IUI performed within 90 minutes after col-
lection resulted in a higher pregnancy rate than IUI performed
at 91-120 minutes or >120 minutes after collection in hMG-
treated but not in CC-treated women (8).

In a recent study, it was found that if washed sperm can be
incubated for a minimum of 30 minutes at 37°C, the pregnancy
rate is optimum. The authors concluded that a longer period up
to 180 minutes does not compromise the pregnancy rate (17).
Different results in the literature could be based on the dif-
ferent techniques used to prepare the spermatozoa for IUI or
technicians in the andrology laboratory. In our study, all semen
specimens were collected at the clinic in private rooms near
the andrology laboratory. All semen analyses and sperm wash
procedures were performed by the same investigator (E.K.).
There were no data related to IUI outcomes, because IUI was
not performed on women. In this study, normozoospermic
semen samples of 100 men who applied to our laboratory for
sperm testing were analyzed.

In this study, independent from woman factor and thus from the
hormone preparations used, we aimed to see whether semen
parameters (concentration, motility) were affected from the
interval between the onset of postwash sperm incubation and
IUI time. We set a fixed duration for the liquefaction (20 min-
utes) and sperm wash procedure (25 minutes).

According to statistical data, sperm parameters are not affected
adversely by the start of the washing process of semen samples
followed by a fixed semen liquefaction time of 20 minutes
and by the extension of the insemination period up to 60 min-
utes, on the condition of appropriate incubation of the semen
sample. Nevertheless, as this period reached 120 minutes, we
observed a significant decline in number of sperm, total pro-
gressive sperm percentage, and total motile sperm averages.
As a result, especially considering the human chorionic gonad-
otropin (hCG) injection time at busy centers, this period, with
the condition of not exceeding 60 minutes from the beginning
of the incubation up to the time of insemination, probably
affects pregnancy rates positively. It is also aimed to review the
pregnancy results by repeating this study on IUI patients with
their recorded incubation start times and IUI times.
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Dual effects of melatonin on uterine myoelectrical
activity of non-pregnant rats
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Obyjective: In this experimental study, we aimed to investigate the role of melatonin on uterine myoelectrical activity of non-pregnant rats.
Material and Methods: Forty-six female rats were assigned to six groups: (1) control; (0.2 mL 0.9% NaCl was injected intravenously (IV), n=6);
(2) melatonin applied as 0.4 mg/kg/IV (n=38); (3) melatonin applied as 4 mg/kg/IV (n=38); (4) single dose of oxytocin (100 mU/kg) injected IV
(n=8); (5) melatonin (0.4 mg/kg) plus oxytocin (100 mU/kg) (n=8); and (6) melatonin (4 mg/kg) plus oxytocin (100 mU/kg) injected IV (n=38).
Each rat underwent a laparotomy, and uterine myoelectrical signals were recorded. The mean spectrum, averaged over the spectral content
of signals in each group, was compared.

Results: Melatonin induced uterine myoelectrical activity in a dose-dependent manner. Treatment of melatonin after oxytocin suppressed the
mean power of the signals. Serum melatonin concentrations were significantly higher in melatonin-treated rats.

Conclusion: Melatonin itself at two different dose levels was found to be equally effective in stimulating the uterine electrical signals, although
oxytocin-induced uterine electrical activity was suppressed by melatonin. These findings merit further investigations on the possible beneficial

role of melatonin in the treatment of conditions associated with abnormal uterine activity. (J Turk Ger Gynecol Assoc 2014; 15: 86-91)
Key words: Uterine contraction, melatonin, oxytocin, electrical stimulation
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Introduction

Plasma oxytocin throughout pregnancy is very low in the
daytime and changes to the highest level at nighttime (1, 2).
This change has been reported to parallel diurnal changes
in uterine contractions (2). This is why the onset of labor,
particularly in human primates, generally transpires during
nighttime (3). It has been reported that uterine contraction
frequency increases between 20:30 and 02:00 in humans,
which interestingly coincides with maximal pineal melatonin
secretion (4).

Melatonin is a peptide hormone secreted by the pineal gland
in a circadian manner and is released into the vascular sys-
tem. Its higher levels occur during midnight in all species (5).
Several physiological processes, such as the sleep-wake cycle
and endocrine function of various glands, have been regu-
lated by melatonin secretion (6). It was suggested that serum
melatonin levels differ throughout gestation. The first half of
pregnancy is characterized by elevated levels of melatonin;
however, between 20-36 weeks, melatonin levels decrease,

and from that time to the end of pregnancy, the levels rise
again (7).

In a few previous investigations, it has been shown that
uterine myocytes express both melatonin-1 and melatonin-2
receptors (8). In recent years, several studies have been
conducted for investigating a significant correlation between
uterine contraction dynamics and melatonin level; nonethe-
less, inconsistent results have been reported (9-11). Despite
these results being contradictory, in addition to melatonin’s
prime effects on reproductive mechanisms, all of these stud-
ies indicate the existence of an uncharacterized relation
between melatonin level and uterine contractility.

While the beneficial effects of melatonin in different tissues
have been studied by researchers, to our best knowledge,
there is no any information regarding the effects of melatonin
in different concentrations on contraction patterns of the non-
pregnant rat uterus (12-15). On the basis of this background,
using an in vivo experimental model, we aimed to explore
the physiological and pharmacological concentrations of
melatonin on spontaneous and oxytocin-induced contraction
patterns of a non-pregnant rat uterus.
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Material and Methods

Animal Care

Forty-six adult female Wistar albino rats, aged 11-13 weeks and
weighing 200-350 g, were purchased from the Inonu University
Laboratory Animals Research Center and placed in a tem-
perature (21+2°C)- and humidity-controlled (60+5%) room, in
which a 12:12 h light: dark cycle was maintained. The rats had
free access to standard dry pellets ad libitum and tap water to
the end of the investigation. Each step of the study protocol was
done in accordance with the animal research guidelines of the
National Institutes of Health, and ethical approval was obtained
from the local ethic committee of Inonu University Faculty of
Medicine.

Before uterine exposition, all animals were synchronized hor-
monally in their 4-day estrus stages in order to eliminate the
differences in steroid synthesis, and thus, uterine myoelectrical
activity was recorded between the individual animals, and then
the obtained signals were analyzed. Hormonal synchronization
was done by subcutaneous injections of 55 mg/kg body weight
estradiol with two doses 24 h apart, followed by one injection
of 7.5 mg/kg body weight of progesterone 20 h after the last
estradiol dose (16).

In order to determine the estrous cycle of each rat, vaginal
smears of the rats were taken by a cotton swab daily; the swab
was inserted into the vagina of rats and rotated 360° clockwise;
then, the swab was smeared onto a glass slide. Smears were
stained by Papanicolaou method and then evaluated through a
Leica DFC280 light microscope by a pathologist who was blind
to the groups. The estrous cycle was diagnosed as follows: pro-
estrus period (epithelial cells with centrally nucleolated), estrus
period (unnucleated and cornified epithelial cells), metestrus
period (a few cornified cells with leukocytes and mucus), and
diestrus period (a number of epithelial cells, mucus, and leu-
kocytes).

Drug Preparation and Treatment

All rats were first weighed and then anesthetized with xylazine
(8 mg/kg) and ketamine hydrochloride (75 mg/kg), which were
intraperitoneally (i.p.) administered. The rats were randomly
assigned (using random number tables) to six groups as fol-
lows: (1) control; (0.2 mL 0.9% NaCl was injected intravenously
(IV) via the jugular vein, n=6); (2) melatonin applied as 0.4 mg/
kg/IV (physiological dose, n=8); (3) melatonin applied as 4 mg/
kg/IV (pharmacological dose, n=8); (4) single dose of oxytocin
(100 mU/kg) injected IV (n=8); (5) melatonin (0.4 mg/kg) plus
oxytocin (100 mU/kg) (n=8); and (6) melatonin (4 mg/kg)
plus oxytocin (100 mU/kg) injected IV (n=8). The drug treat-
ments were administered as a bolus injection via a right jugular
venous catheter, which was performed under general anesthe-
sia. Melatonin (Sigma Chemical Co., St Louis, MO, USA), used in
this experiment, was dissolved in ethanol and diluted in saline
to achieve a final concentration of 1% in ethanol.

Myoelectrical Activity Measurement
The recording of the electrical activity of uterine myofibrils was
performed with a BIOPAC MP100 A-CE data acquisition system
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(model MP100; version 3.7.2; Goleta, CA, USA) with a 1000 pre-
amplifier gain (this preamplifier gain was compensated later
through signal processing) and a sampling frequency of 500 Hz.
Each rat underwent a laparotomy, and bipolar electrodes were
subserously inserted into the uterine horn 1 cm apart from each
other. The reference electrode was inserted on the left leg of
animals, and the uterine myoelectrical activity was recorded for
at least 5 min under general anesthesia. The signal recording
was started 60 seconds after the injection of medication in each
group for the stabilization period. The signals were examined
by a specific program that was developed by the same research
group using the Matlab (R6; The MathWorks, Natick, MA, USA)
environment.

The Signal Analysis Method

The signals recorded from the uterine horns of each rat were
analyzed for assessment of the effect of the given remedy.
Since the strategy in this study was not based on exciting and
recording the response, it was not thought that the time domain
signals would provide a good marker for the given treatment
common to all subjects within one group. The temporal aver-
age of signals over the subjects in each group may cancel the
characteristic representations that can be linked to the medica-
tion. This cancellation could be due to unpredictable phase
shifts between individual signal components. However, it was
considered that a sort of correlation that goes between all the
signals in each group should exist and that this correlation sig-
nal should give information regarding the format of the uterine
contractions common to the individual group under consider-
ation. Obviously, a permutative correlation process intervening
between each pair of uterine signals would take too much time.
So, instead of the correlation process in the time domain, the
mean spectrum averaged over the spectral content of the sig-
nals of subjects in each group was simply taken into account for
the assessment. Although these signals are, in fact, time-varying
signals that may not be really processed through Fourier trans-
form, we only focused on the existence of a common spectral
content rather than the temporal evolution of each component.
Otherwise, the process would be meaningless. Basically, the
mean spectrum averaged over the signals in each group was
calculated as:

oo

n=1 —u

(1) where s(t) stands for temporal uterine electrical activity and
N is the number of subjects per group. The spectral signal, S(f),
obtained from this process was considered as carrying charac-
teristic features common to the group, which, therefore, should
correlate to the medication given to the rats in the group. Note
that the temporal signal is first converted into an analytical form
through Hilbert transform, such that s(t)=u(t)+jH(u(t)). The
Hilbert transform of a given uterine electrical signal u (t) can
be defined as:
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(2) where Pwv. is the Cauchy principal value and T is the time delay
(17). Then, the analytical signals were filtered with a second-
order Butterworth band-pass filter with cutoff frequencies of 0.3
Hz-45 Hz. Finally, the power spectra of these complex analytical
uterine signals were accomplished using equation (1).

Extraction of Melatonin in Serum Samples

To measure the melatonin concentration, 100 wL 2 M tricarboxylic
acid (TCA) was added to 1.0 mL of serum samples. After 10 min
in an ice bath, the mixture was centrifuged (5000 g, 10 min), and
the pH of the supernatant was adjusted to 7.0 by the addition of
10 uL. 2 M NaOH. The aqueous sample was added to the top of
disposable Waters Oasis HLB (1 cc, 30 mg), conditioned using
methyl alcohol (1 mL) and water (1 mL). Organic extraction was
performed with 2 ml dicholoromethane. The extract was concen-
trated by evaporation in a nitrogen gas system. The residue was
then reconstituted in 100 uL. of mobile phase, and 20 nL of this
solution was injected into the chromatograph.

Chromatography

Plasma melatonin concentration was determined by a sensitive
high-performance liquid chromatographic (HPLC) method. The
HPLC system was equipped with an LC-10 AD pump, fluores-
cence detector, and an SIL-AAAD Autosampler (Agilent, USA).
Melatonin was separated using an ODS-2 (150x4.6 mm, 5 wm)
column. The HPLC mobile phase consisted of 75 mM sodium
acetate-acetonitrile (72:28, v/v) (pH 5.0). The flow rate was 1.0
ml/min. The fluorimetric detector was set at an excitation wave-
length of 275 nm and an emission wave length of 345 nm. The
peak area was used as a measure of the detector response. The
level of melatonin in serum samples was calculated by using an
external melatonin standard.

Statistical Analysis

For detecting even minor effects, the required sample sizes
used in this experiment were identified using statistical power
analysis. The sample sizes necessary for a power of 0.80 were
estimated using NCSS software. The normality of the distribu-
tion was controlled by Shapiro-Wilk test. According to the
results obtained from the normality test, Kruskal-Wallis H test
was used for the statistical analysis as appropriate. After a
significant Kruskal-Wallis H test, Conover test was carried out.
p<0.05 was accepted as statistically significant. The values
were given as medians (Min-Max). Data were analyzed using
the SPSS software program, version 18.0, for Windows (SPSS
Inc., Chicago, IL, USA).

Results
Analysis of the Electrical Signal

The recorded uterine electrical signals were vague; so, many
statistical means were tried for classifying them, but the suc-
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cess rate was very low. So, these trials were not taken into
account here. Figure 1 shows the typical uterine electrical activ-
ity of each group. These temporal signals show variations, even
within groups, so that we could not succeed in classifying them.
The group-based mean spectral signals obtained in this study
are shown in Figure 2. These signals contain some information
regarding the uterine contractions that may indirectly specify
the format of the uterine contractions common to the group.
As the mean spectrum signals given in Figure 2 were analyzed,
one can easily notice the fundamental narrow spectral bands
that may be named spectral components (each band may be
composed of two or more very closely time-limited oscillating
harmonics). From this point of view, Group 1 comes up with
two significant spectral components centered around 0.6 Hz
and 1.1 Hz. Group 2 also comes up with two components:
one centered around 0.65 Hz and the other around 1.2 Hz. The
significant spectral components for Group 3 were somewhat
different, as three narrow-band components centered at 0.55
Hz, 0.67 Hz, and 0.75 Hz, respectively. These components were
apparently much more powerful than the components that
appeared in other groups. In the case of Group 4, the compo-
nents were centered at 0.48 Hz, 0.8 Hz, and 1.21 Hz, respec-
tively, with a much narrower band (as seen from the figure,
each band almost contained a single oscillating component).
As these three components were artificially created, the signal
showed the characteristics of the natural burst demonstrated by
the oxytocin-induced rats (Figure 3). These results clearly show
the precision of the experiment conducted here. Interestingly,
Group 5 demonstrated only one component at 0.55 Hz, while
Group 6 also showed one component, located at 1 Hz.

Serum Melatonin Results

The mean melatonin levels in each group are shown in Table 1.
In brief, both the endogenous physiological dose of melatonin
(0.4 mg/kg) and pharmacological dose of melatonin (4 mg/
kg) caused an elevation in serum melatonin concentrations
when compared to the control group. There was no difference
between the control and oxytocin groups. Supplementations of
both melatonin doses to the oxytocin group showed significant
elevation, according to the oxytocin-treated alone group.

Discussion

In this experimental study, it is clearly presented that melato-
nin treatment alone can induce uterine myoelectrical activity
in a dose-dependent manner, similar to the oxytocin in non-
pregnant rats. Another remarkable finding of the present study
is that the treatment of melatonin after oxytocin caused the
mean power of the signal to reduce, which thereby means that
it inhibits the physiological contractile effect of oxytocin on the
uterus. To the best of our knowledge, this is the first time that
these observations have been presented in an in vivo experi-
mental study.

Previously, Ayar et al. (18) reported that melatonin can prevent
prostaglandin production and suppress native and oxytocin-
stimulated uterine contraction. On the contrary, however,
Ma rtensson et al. (19) reported that melatonin exposure after
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Table 1. The mean melatonin levels in each group
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Groups Melatonin level (pg/mL) Different from
Median (min-max) (p<0.05)

Group 1 (Control) 3.93 (1.96-28.52) 2), 3), (5), (6)
Group 2 (0.4 mg/kg melatonin) 554.87 (289.36- 791.17) m,
Group 3 (4 mg/kg melatonin) 617.23 (288.00-754.28) M, 4
Group 4 (100 mU/kg oxytocin) 42.90 (3.73-693.50) 2), 3), (5), (6)
Group 5 (0.4 mg/kg melatonin + 513.21 (267.54-615.04) M, 4

100 mU/kg oxytocin)

Group 6 (4 mg/kg melatonin + 658.44 (458.05-1325.44) (D, @

100 mU/kg oxytocin)

noradrenalin administration to human myometrial strips can
induce the contraction of myofibrils. More recently, Sharkey et
al. (20) reported that melatonin acts synergistically via the mela-
tonin receptor 2/phospholipase C/protein kinase C (MT2R/PLC/
PKC) signaling pathway to markedly increase the sensitivity of
myofibrils to oxytocin and augment oxytocin-stimulated con-
tractility. In this report, they suggested that treatment with physi-
ological concentrations of melatonin stimulates both basal and
oxytocin-triggered contractility of uterine myofibrils. Contrary
to the results above, Taketani et al. (21) recently suggested that
melatonin protects ovarian granulosa cells from reactive oxy-
gen species-dependent damage and stimulates progesterone
production, which suppresses uterine contractility in women
undergoing in vitro fertilization and embryo transfer proce-
dures. In the present study, after oxytocin induction, melatonin
treatment caused suppression of the rat’s uterine myoelectrical
activity-that is, our finding is in concordance with those report-
ing the inhibitory role of melatonin on the uterine contractility
induced by oxytocin.

The exact mechanisms for the contractile or relaxing actions
of melatonin, however, remain to be elucidated. According to
Schlabritz-Loutsevitch et al. (22), these differences are likely to
relate to differences in the phase relation between nocturnal
melatonin secretion and maximal myometrial contractile activ-
ity (high at night in primates; high during the day in rodents).
Gimeno et al. (23), on the other hand, suggested that melatonin
can have a suppressive effect on uterine contractility by inhibi-
tion of prostaglandin production in vitro. Furthermore, our data
show for the first time that melatonin has a unique dual effect
on the rat uterus in vivo, including the individual excitation of
uterine myoelectrical activity and the suppression of oxytocin-
induced uterine contractile signals in a dose-dependent man-
ner (Table 1) (Figure 1, 2).

Although the signal components for Groups 5 and 6 seem to
be powerful enough from a signal point of view, since they are
single oscillating components, they do not able to generate
impulsive components to stimulate myometrial muscular cells.
As also seen from Figure 1, treatment with higher-dose melato-
nin after oxytocin caused the mean power of signal to reduce,
which means that it inhibits the physiological effect of oxytocin.
From a power viewpoint in Group 3, the pharmacological dose
of melatonin provokes powerful components, but this may not
lead directly to powerful contractions, due to possessing lower
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Figure 1. Typical uterine electrical signals recorded from non-
pregnant rats

frequencies than those rats treated with oxytocin alone.

Similarly, Abd-Allah et al. (24) reported that melatonin pretreat-
ment of rats for 15 consecutive days markedly reduced the
number of uterine estrogen receptors by 59%, with a concomi-
tant increase in progesterone receptors by 34.7%. Additionally,
they showed prominent suppression in the uterine response
to oxytocin in rats treated with melatonin. These observations
may suggest that suppression of estrogenic activity on the myo-
metrium is one of the possible mechanisms of a blocking effect
of melatonin on oxytocin induced-uterine contractions.

In the current experiment, the effects of oxytocin and melatonin
on the uterine myoelectrical activity of non-pregnant rats were
investigated using signal processing techniques. Signal process-
ing techniques provide useful information regarding uterine
activity. The effectiveness of such methods has previously been
discussed by our group (25). Therefore, the results obtained
here have the potential to be translated into clinical therapy, as
melatonin is a common product that is available as a dietary
supplement that is suitable for use during pregnancy (26). In
obstetrical practice, preterm delivery is one of the most com-
mon pregnancy complications and the leading factor of neona-
tal mortality and morbidity (27, 28). It has been concluded that
the use of currently known tocolytic agents in cases of preterm
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Figure 2. Group-based spectra of uterine electrical activity obtained
from non-pregnant rats
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Figure 3. a, b. A synthetic signal simulating the uterine signal treated
with oxytocin (a) and its spectrum (b)

labor does not reduce neonatal morbidity and mortality (29).
Concerning both the results of previous studies and the results
obtained in this study, as an alternative option, it might be
valuable to suggest that melatonin itself or its agonists for treat-
ment of pregnants with premature uterine contractions. Since
Parlakpinar et al. (30) reported that the pineal gland atrophies
and its melatonin secretion significantly decreases in geriatric
cases, who are not capable of pregnancy, a new experimental
study can be planned in pinealectomized rats for evaluating
the effects of the lack of chronic physiological melatonin on

uterine tissue.

In the current study, also, the mean melatonin levels among the
groups were determined for reflecting the basal melatonin sta-
tus (for Groups 1 and 4) and the response sensitivity of melato-
nin treatments in the melatonin alone and combined groups (for
Groups 1, 2, 5, and 6) (Table 1). Therefore, the discussion sec-
tion was designed and more detailed, according to the obtained
serum melatonin results and uterine myoelectrical signals.

In fact, this experimental study has a number of limitations,
such as the small size of groups and lack of intrauterine pres-
sure measurement. The small size issue was due to our ethical
concern; however, much larger numbers would be useful to
make a brilliant conclusion on the topic. Evaluation of intrauter-
ine pressure together with the results obtained through signal
processing would certainly be more valuable to discuss directly
the effects of melatonin on either spontaneous or oxytocin-
induced uterine contractions.

As a final conclusion, it is possible to report that melatonin alone
stimulates, but melatonin after oxytocin treatment reduces the
myoelectrical activity in non-pregnant rats, which demonstrates
the dual effect of melatonin on the contractility of the uterus.
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The role of TWIST, SERPINBS, and SERPIN1 genes
in uterine leiomyomas
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Objective: The aim of this study is investigate the role of the Twist homolog 1 (TWIST), serine peptidase inhibitor (SERPINB5), and plasminogen
activator inhibitor 1 (SERPIN1) genes in uterine leiomyoma etiopathogenesis.

Material and Methods: Twelve patients, aged between 39 and 58, and had a hysterectomy, were included in the study. The size of the leio-
myomas was between 20 and 130 mm based on gross pathology after hysterectomy. Tissue samples were obtained from normal myometrium
and leiomyoma (1 cm3) tissue of the uterus of the patients and stored at -86°C. Samples were divided to two groups after histopathological
evaluation of the uterus: normal myometrial tissues as control group (Group 1) and leiomyoma tissue as the study group (Group 2). The TWIST,
SERPINB5, and SERPIN1 genes were studied for uterine leiomyoma etiopathogenesis.

Results: TWIST gene expression was significantly higher in the uterine leiomyoma tissue (p<0.001). SERPINB5 and SERPIN1 gene expression
was decreased in the uterine leiomyoma tissue, but the differences were not statistically significant.

Conclusion: TWIST gene activity is significantly increased in leiomyoma tissue when compared to normal myometrium. In spite of the fact that
the development of uterine leiomyomas is estrogen- and progesterone-dependent, myometrial cells could be triggered by the TWIST gene for

uterine leiomyoma development. (J Turk Ger Gynecol Assoc 2014; 15: 92-5)
Key words: Uterine leiomyomas, etiopathogenesis, TWIST, SERPINB5, SERPIN1
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Introduction

Uterine leiomyomas (ULs) are typically defined as benign
tumors of the myometrial smooth muscle tissue and found
in up to 70% of women by the fifth decade of a woman’s life
(1, 2). UL is the most common type of solid tumor in women
of reproductive age, with an incidence of 20-25% (3). UL is
a monoclonal tumor of uterine smooth muscle cells and
consists of large amounts of extracellular matrix that contains
collagen, fibronectin, and proteoglycan (3). Although the
majority of ULs is asymptomatic, up to 20% causes symptoms,
like menorrhagia, chronic pelvic pain, pressure symptoms on
the adjacent pelvic organ, and postpartum hemorrhage (3).
Even though the pathogenesis of UL is not clearly known,
there is considerable evidence that estrogens and progester-
one play a role in growth (3, 4). Effective treatment strategies
are limited by the narrow understanding of the pathogenesis
of this disease. Cytogenetic analysis has demonstrated that
ULs have multiple chromosomal abnormalities (5). Studies of

UL specimens have shown that approximately 50% of these
tumors have cytogenetic chromosomal alterations (5).

Twist homolog 1 (TWIST), also known as TWIST], is a class
Il member of the basic helix-loop-helix transcription factor
family (6). During embryonic development, TWIST plays an
important role in specification of the mesoderm and dif-
ferentiation of the mesoderm-derived tissues (6). Germline
mutations in the coding sequence of the human TWIST gene
have been observed in diverse types of cancers (7). TWIST
also plays an important role in regulating smooth muscle cell
differentiation and phenotypic modulation (8). The role of
TWIST in the human uterus remains to be fully elucidated,
but TWIST protein expression was observed in human myo-
metrial smooth muscle cells (9). Serine peptidase inhibitor
(SERPINB5), also known as maspin, is a member of the ser-
pin family of serine protease inhibitors, and structurally, it is
homologous to plasminogen activator inhibitor 1 (SERPIN1)
(10). It is proposed that SERPINB5 is a tumor suppressor.
However, the molecular role of SERPIN1 remains to be eluci-
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dated (10). SERPINB5 has recently been shown to bind directly
to collagen, an interaction that may contribute to cell adhesion
(11). SERPINBS is shown to be differentially regulated in the
progression of many types of solid tumors, like prostate, breast,
and lung (12).

The aim of this study is investigate the role of the TWIST,
SERPINBS, and SERPIN1 genes in uterine leiomyomas etio-
pathogenesis.

Material and Methods

Tissue Collection and Preparation

Twelve patients, aged between 39 and 58, who had a hysterec-
tomy, were included in the study. Total abdominal hysterectomy
was performed in 11 patients, and only 1 patient was operated
on by vaginal hysterectomy technique. Tumor size was based on
gross pathology after hysterectomy. The sizes of the leiomyomas
were between 20 and 130 mm. Tissue samples were obtained
from normal myometrium and leiomyoma (1 c¢cm?3) tissues of
the uterus of the patients and stored at -86°C. The present study
complied with the ethical guidelines of the institutions involved,
as it was approved by the Gazi University Ethical Committee,
and informed consent was obtained from all subjects examined.
Samples were divided two groups after histopathological evalu-
ation of the uterus: control group (Group 1) as normal myome-
trial tissues and the study groups (Group 2) as leiomyoma tissue.
TWIST, SERPINB5, and SERPIN1 were studied as 3 genes for
uterine leiomyoma etiopathogenesis.

RNA Isolation

Tissue samples (1 cm?3) were homogenized in TRizol Reagent
(TRizol Reagent; Invitrogen, New York, USA) using a homog-
enizer (T10 Basic Ultra-Turrax; IKA®-Werke GmbH & Co. KG,
Staufen, Germany) according to the modified protocol pub-
lished by Chomczynski (13, 14). Homogenized samples were
subjected to isopropanol precipitation. RNA pellets were then
purified using the Qiagen RNeasy mini-column kit (Qiagen
RNeasy mini-column kit; Qiagen Sciences Inc. Valencia, Spain)
according to the manufacturer’s recommendation indicated in
the kit procedures. RNA concentration was measured using a
plate reader (Synergy HT Multi-Mode Microplate Reader; BioTek
Synergy HT, Winooski, USA). The 260/280 ratios of all samples
were above 1.9. RNA integrity was detected on an agarose
gel (1%), and the ratios of 18S and 28S rRNA fragments were
analyzed.

Real-time RT-PCR Arrays

One microgram total RNA per sample was converted into cDNA
in a reverse transcriptase (RT) reaction. cDNA was synthesized
from 1.5 ug of RNA sample using the SABiosciences RT? First
Strand Kit. Gene expressions of myometrium and uterine leio-
myoma tissue were assessed using a RT? Profiler™ PCR Array
Human Cancer Pathway Finder (Cat. No. PAHS-033A) kit (RT2
Profiler™ PCR Array Human Cancer Pathway Finder, PAHS-033A
kit; SABiosciences Corporation, Frederick, MD, USA) with RT2
Real-TimeTM SybrGreen PCR Master mix (RT? Real-TimeTM
SybrGreen PCR Master mix, PA-012; SABiosciences Corporation,
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Figure 1. Result of polymerase chain reaction (PCR) array
experiment, indicating the positions of several noteworthy genes
based on their 3-fold differences in expression between normal
myometrium and leiomyoma tissue (gene expression was calculated
by the formula 2-AAct using the AAct method (threshold))

Frederick, MD, USA). Hypoxanthine phosphoribosyltransferase 1
(HPRT1), glyceraldehyde-3-phosphate dehydrogenase (GAPDH),
and B-actin (ACTB) genes were the housekeeping genes used for
normalization. Results were calculated as fold-increase values of
gene expression, as instructed by the kit supplier.

Statistical Analysis

Data obtained from densitometry were expressed as mean=SD.
Relative changes as fold-change values in gene expression were
calculated by the formula 2-* using the AAc, method (thresh-
old) (Statistical Package for Social Sciences for Windows, ver-
sion 7.5; SPSS, Inc., Chicago, IL, USA). Statistical analysis was
conducted using the Mann-Whitney U-Test. Statistical signifi-
cance was established at p values of less than 0.05.

Results

We examined the gene expression profiles exhibited by leio-
myoma and normal myometrium tissue. Mean age of the
patients was 46.58+4.75 years. Mean value of gravidity for
patients was 3.17+1.80. For this study, TWIST, SERPINBS5, and
SERPIN1 were studied as 3 genes. Figure 1 displays the results
from the PCR array experiment, indicating the positions of
several noteworthy genes based on their 3-fold differences in
expression between normal myometrium and leiomyoma tis-
sue by the formula 24 using the AAc, method (threshold). The
TWIST gene demonstrated at least a 3-fold difference, but the
others did not. Upregulation was observed for the TWIST gene
in the leiomyoma sample when compared to normal uterine
myometrium. The SERPINB5 and SERPIN1 genes appeared
to be downregulated in the leiomyoma sample. The results
for all genes are presented in Table 1. According to this, in the
TWIST gene, statistical significance was found between groups
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Table 1. The expression of TWIST, SERPINB5, and SERPIN1 genes in uterine leiomyoma and normal myometrium tissue

Fold-change
Genes Gene Bank Function p value (Group 2/Group 1)
TWIST NM_000474 Twist homolog 1 (Drosophila) 0.001 4.84
SERPINB5 NM_002639 Serpin peptidase inhibitor, 0.136 -1.33
clade B (ovalbumin), member 5
SERPIN1 NM_000602 Serpin peptidase inhibitor, 0.197 -1.19
clade E (nexin, plasminogen activator
inhibitor type 1), member 1

TWIST: twist homolog 1; SERPINB5: serine peptidase inhibitor; SERPIN1: plasminogen activator inhibitor 1

(p<0.001). The downregulation was not statistically significant
for the SERPINB5 and SERPINI genes (p>0.05).

Discussion

Uterine leiomyomas are very common in women, but knowl-
edge of the tumor biology is very limited. Clinical and molecu-
lar studies have demonstrated that ULs are not a single entity
but a clinically and genetically heterogeneous disease (2).
ULs are composed of large amounts of extracellular matrix
containing collagen, fibronectin, and proteoglycan (15). There
is increasing evidence that multiple genomic adjustments
may play a role in the initial growth of leiomyoma and that
molecular and cellular mechanisms, rather than hormonal
factors alone, play a major role in their subsequent growth.
TWIST has a role in mesoderm-associated organogenesis; the
exact molecular mechanisms by which TWIST controls mes-
enchymal tissue formation remain largely undefined (16).
TWIST is postulated to perform its central regulatory roles in
organogenesis at least partially via its control over basic fibro-
blast growth factor (BFGF) and transforming growth factor
beta (TGF-B) signaling (17). In addition to its essential role in
modulating mesenchymal tissues critical for organogenesis,
TWIST is also expressed in and associated with many types
of tumors, including breast cancer, hepatocellular carcinoma
(HCCQ), prostate cancer, and gastric cancer (7, 18-20). TWIST
upregulates vascular endothelial growth factor (VEGF) and
N-cadherin expression in HCC, and this condition suggests
that TWIST may also play an important role in HCC angiogen-
esis (19). TWIST also enhances VEGF production in prostate
cancers (20). VEGF is an angiogenic factor; its enhanced
production may accelerate angiogenesis associated with the
metastasis of these tumors (19, 20). BFGF and its receptors
are expressed in normal myometrium and leiomyoma (21).
Expression of BFGF and its receptors in leiomyoma is greater
than in myometrium (21). TWIST also enhances BFGF expres-
sion (22). In our study, we found that TWIST gene expression
was increased approximately 5-fold in leiomyoma uterine
tissue when we compared with normal uterine myometrial
tissue. Based on the information in the literature, TWIST may
play role in the formation of ULs by enhancing angiogenesis
and growth. SERPINBS is expressed in many tissues, includ-
ing prostate, mammary gland, skin, stomach, and uterus
(7, 11, 23). SERPINB5 and SERPINI have been identified

as potent angiogenesis inhibitors. However, the molecular
mechanism responsible for their anti-angiogenic property is
unclear. The loss of SERPINB5 expression is significantly cor-
related with increased expression of VEGF in tumor cells (23).
As a tumor suppressor, SERPINB5 functions to inhibit tumor
cell migration and invasion and induces tumor cell apopto-
sis (23). In our study, SERPINB5 and SERPIN1 expression in
leiomyoma tissue was decreased when compared to normal
uterine myometrium. But, the reduction was not statistically
significant. More comprehensive studies with larger numbers
of cases may be useful to have a more accurate decision.
The limited number of cases in our study can be an issue. For
this reason, it is difficult to comment on the role of these two
genes in the formation of uterine leiomyoma.

The etiopathogenesis of UL is not fully explained. ULs are not
a single entity but a clinically and genetically heterogeneous
disease. We showed TWIST gene upregulation for UL tissue
when compared to normal myometrial tissue. In spite of the
fact that the development of uterine leiomyomas is estro-
gen- and progesterone-dependent, myometrial cells could be
triggered by the TWIST gene for UL development. This situ-
ation may be considered a promising sign in preventing the
development UL. More comprehensive studies can be done
on the role of the TWIST gene and treatment modalities for
UL through this gene.
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Natural history of prenatal isolated muscular
ventricular septal defects

Onur Erol', Osman Sevket, Seda Keskir?, Hasan Fehmi Yazicioght’, Ahmet GUiP
'Departrnent of Obstetrics and Gynecology, Antalya Training and Research Hospital, Antalyva, Turkey
?Department of Obstetrics and Gynecology, Stileymaniye Maternity Research and Training Hospital Istanbul, Turkey
SDepartment of Obstetrics and Gynecology, Istanbul Prenatal Center, Istanbul, Turkey

Objective: To evaluate the natural history of isolated muscular ventricular septal (m-VSD) defects during gestation and up to 1 year postnatally,
as well as the association with chromosomal anomalies.

Material and Methods: Between August 2007 and July 2012, 76 fetuses with isolated m-VSDs represented the study population. The following
variables were evaluated: site and size of the m-VSDs, presence of chromosomal anomalies, pregnancy outcome, and spontaneous closure
rate from diagnosis up to 1 year postnatally.

Results: Of the 76 cases with m-VSD, 1 fetus died after birth and 31 cases were lost to follow-up after birth. Thus, a total of 44 fetuses reached
their first year of postnatal life, and these cases were available for analysis. Three (6.8%) of 44 defects closed spontaneously in utero, 33 (75%)
closed within 1 year, and 8 (18.2%) remained patent. Overall, spontaneous closure occurred more frequently in the apical defects, but no sig-
nificant difference was found for spontaneous closure between the mid-muscular and apical defects (p>0.05). Also, 83.8% (36 of 44) of defects
<3 mm closed during gestation or the first year of life.

Conclusion: We infer that m-VSDs have a high spontaneous closure rate during the first year of life. Also, small m-VSDs frequently close spon-
taneously. (J Turk Ger Gynecol Assoc 2014; 15: 96-9)

Key words: Isolated, muscular ventricular septal defect, spontaneous closure
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study was to evaluate the natural history and outcome of
prenatally detected isolated m-VSDs during gestation and the
first year of life.

Introduction

Ventricular septal defect (VSD) is a common congenital heart
defect (CHD), which accounts for up to 40% of cardiac anom-
alies (1). The prevalence of VSD varies among studies due to
differences in methods of diagnosis and age of participants.
The recent increased prevalence in neonates is attributable
to changes in diagnostic methods and screening modalities,
such as frequent use of fetal echocardiography (2).

An isolated VSD is defined as a defect in the interventricular
septum without other sonographic abnormalities, but these
defects are also found in association with other structural
cardiac defects and complex malformations, such as trans-
position of the great arteries, congenitally corrected transpo-
sition, aortic coarctation or interruption, tetralogy of Fallot,
and univentricular atrioventricular connection. Therefore, a

Material and Methods

A historical cohort study was performed on the results of fetal
echocardiography conducted between August 2007 and July
2012 at Istanbul Prenatal Centre and Siilleymaniye Maternity
Hospital. Patients were referred for a routine second tri-
mester anomaly scan and fetal echocardiography. All cases
with a VSD as a component of complex CHDs, non-cardiac
malformation, and known chromosomal abnormalities were
excluded. The local ethics committee approved the study
protocol.

Ultrasound scans were performed with the Voluson 730 sys-
tem (GE Healthcare, Milwaukee, WI, USA) using either a 2-7

detailed echocardiographic examination is warranted upon
VSD detection.

The prevalence and natural history of prenatally isolated
muscular VSDs (m-VSDs) have not been extensively reported.
Little information is known regarding the rate of spontaneous
closure during the pre- and postnatal period. The aim of this

MHz or 4-8 MHz transabdominal transducer. The left and right
ventricular outflow tracts, major arteries, four-chamber view,
three-vessel view, and basal short-axis view were evaluated
using gray-scale echocardiography. Color Doppler imaging
in at least 2 different planes was used to assess the inter-
ventricular septum and bidirectional flow across the defect
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Figure 1. Cohort of the study

while perpendicular as possible to the ultrasound beam. Color
velocity was reduced to a low Nyquist limit to capture low-
speed jets, since fetal right and left heart pressures are similar.
Shunting across the septum was confirmed by pulsed-wave
Doppler study.

Monthly follow-up antenatal visits were scheduled to evaluate
the defect throughout gestation. As shown in Figure 1, 1 neo-
nate from the original cohort of 76 isolated m-VSDs died 54 days
after delivery due to carotid artery stenosis and cardiac failure.
Thirty-one cases were lost to follow-up after birth. Thus, in the
remaining 44 cases with isolated m-VSD, complete follow-up
during the first year of life was available for analysis.

The following data were retrieved from a computerized data-
base: indication for fetal echocardiography, gestational age at
diagnosis, site and size of defect, presence of chromosomal
anomalies, intrauterine closure, pregnancy outcome, and neo-
natal follow-up until 12 months of life. The defect site was
categorized as mid-muscular or apical. No anterior or posterior
subtypes were detected. Fetal karyotyping following amniocen-
tesis was performed in 18 (23%) of 76 cases. Reliability of VSD
diagnosis was confirmed by a postnatal pediatric cardiologist
echocardiographic examination. All neonates were followed
up until documented echocardiographic closure of the defect
or 1 year of age.

Statistical analysis was performed with SPSS 17.1 for Windows
(SPSS, Chicago, IL, USA). Fisher’s exact test was used to evalu-
ate inter-group differences. The level of statistical significance
was set at p equal to 0.05.

Results

During the 5-year period, 534 cases of CHD were detected in
23,500 pregnancies referred for fetal echocardiographic exami-
nation. Overall, the CHD prevalence was 2.27% in this referral-
based study group. There were 264 cases of VSD and 76 cases
of isolated m-VSD, representing 49.43% and 14.23% of all CHDs,
respectively.

The mean gestational age at diagnosis of isolated m-VSD was
23.1 (range 19-37) weeks. Indications for fetal echocardiogra-
phy were fetal growth restriction in 4 cases (5.2%), suspicion of
CHD in 1 case (1.3%), and a second trimester anomaly scan in
71 cases (93.5%). Sixty-three (82.8%) cases had a mid-muscular
defect, and 13 (17.2%) had an apical defect. The defect size was
<3.0 mm in 74 cases (97.3%), and >3.0 mm in 2 cases (2.7%).
Karyotyping was performed in 18 (23.6%) pregnancies, while in
the remaining 58 cases, the karyotype was clinically assessed
postnatally. No chromosomal anomalies were identified.

The mean gestational age and birth weight at delivery were 38.3
(range 31.0-41.0) weeks and 3197 (range 1000-5040) gr, respec-
tively. As previously shown in Figure 1, 1 case of carotid artery
stenosis was diagnosed in an infant who died at 54 days of age.
Forty-four cases were investigated to determine the evolution
of isolated m-VSDs during intrauterine and postnatal life. The
m-VSD closure rates are presented in Table 1. Three (6.8%)
of 44 defects closed spontaneously in utero, 33 (75%) closed
within 1 year, and 8 (18.2%) remained patent. Three (9.3%) of
32 mid-muscular defects closed spontaneously in utero, and 23
(71.8%) closed within the first year. None of the apical defects
closed in utero, and 10 (83.3%) closed within the first year.
While overall spontaneous closure occurred more frequently
in the apical defects, no significant difference was found for
spontaneous closure between the mid-muscular and apical
defects (p>0.05, OR 1.153, 95% CI 0.198-6.679). In 8 neonates
whose defects were not closed spontaneously during the first
year of life, regular follow-up with an annual echocardiographic
examination was planned.

The spontaneous closure rates according to the size of the
defect are given in Table 2: 83.8% (36 of 44) of defects =3 mm
closed during gestation or the first year of life, and only 16.2%
(8 of 44) of m-VSDs =3 mm remained patent during the follow-
up period. We were unable to correlate the defect size with the
spontaneous closure rate, because most m-VSDs were small in
size. Only 1 case with a diameter >3 mm completed the follow-
up, and this defect remained open at 12 months of life.
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Table 1. Closure of isolated m-VSDs by site

Closure During
Site of the Closure in the First No
m-VSD Utero Year of Life Closure
Mid-muscular 3(9.3) 23 (71.8) 6(18.9)
Apical - 10 (83.3) 2(16.7)
Total 3(6.8) 33(75) 8(18.2)

m-VSD: muscular ventricular septal defect. Data presented as number
(percentage)

Table 2. Closure of isolated m-VSDs by size of the defect

Closure During
Size of the Closure in the First No
m-VSD Utero Year of Life Closure
<3mm 3(6.9) 33 (76.7) 7(16.4)
>3 mm - - 1
Total 3(6.8) 33(75) 8(18.2)

m-VSD: muscular ventricular septal defect. Data presented as number
(percentage)

Discussion

This study is one of the largest cohorts evaluating the natural
history of prenatally detected isolated m-VSDs. Midmuscular
m-VSDs were approximately 5-fold more prevalent than apical
defects. Most of the m-VSDs (93.5%) were diagnosed during the
second trimester anomaly scan, highlighting the importance of
targeted detailed ultrasound examinations to improve detec-
tion of CHDs.

In this study, spontaneous closure occurred prenatally and
during the first year of life in 6.8% and 75% of the cases, respec-
tively. Spontaneous closure is the most exciting aspect of the
natural history of these defects. Resolution of an m-VSD could
be part of antenatal development. Defects in the muscular sep-
tum close with the growth and hypertrophy of the surrounding
muscular septum. Also, it has been proposed that small m-VSDs
may be looked upon as a protracted process of closing multiple
normally occurring channels in the inter-ventricular septum (3).
The advent of color Doppler echocardiography has facilitated
the evaluation of the perinatal course of these defects (4).

The size and site of the m-VSD are significant in its natural
history. One study showed that velocity from right-to-left flow
across the defect was negatively correlated with spontane-
ous closure rate for early closure of small (<3 mm) m-VSDs
(5). Midmuscular VSDs frequently spontaneously close while
also closing earlier than other types of muscular VSDs (6). In
pediatric series in which the children were followed up from
birth, spontaneous closure was seen in 81.8-84.8% of m-VSDs
during the first year of life. Closure occurred most frequently at
the midmuscular location, while apical defects persisted more
often (7, 8). Age at first echocardiographic examination and the
length of the follow-up period may influence the spontaneous
closure rate (9, 10). It has been demonstrated that 12.5-31%
of m-VSDs can undergo spontaneous closure during fetal life
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(11, 12). Results may vary due to the different classifications
of VSDs. Our results show a lower rate of prenatal closure.
Prenatal spontaneous closure occurred basically in the mid-
muscular VSD group, and no significant difference between the
defect locations was found.

The rate of chromosomal anomalies associated with fetal iso-
lated m-VSDs is controversial. Two large series reported a rate
of 28.6-38.2% chromosomal anomalies associated with m-VSDs
but included cases with extracardiac anomalies and associated
known chromosomal anomalies (12, 13). Another study deter-
mined a 6.2% prevalence of aneuploidy associated with isolated
VSD, but the study included a limited number of cases (11). No
chromosomal anomalies were identified in our study, suggesting
that isolated m-VSD is a benign finding during pregnancy.

We acknowledge that our study also has several limitations.
Firstly, the incidence of apical muscular VSDs is low, which
limits the evaluation of the natural history of these defects.
Secondly, 42.1% of cases were lost to follow-up during the
postnatal period, limiting the conclusions. On the contrary, our
results indicate that isolated m-VSDs have no increased risk of
chromosomal anomalies and have a high spontaneous closure
rate during the first year of life. Also, small m-VSDs frequently
close spontaneously. This information may be valuable to coun-
sel parents at diagnosis.
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Does bleeding affect fetal Doppler parameters during
genetic amniocentesis?

Cantekin Iskender', Ebru Tann?, Tayfun Cok? Hakan Kalaycr, Ayse Parlakgiimiis?, Cem Yalcinkaya?
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Objective: The aim of this study was to investigate the relationship between fetal Doppler parameters and bleeding at insertion points during
amniocentesis.

Material and Methods: This prospective study was conducted between July 2010 and February 2011. A total of 215 amniocentesis procedures
were performed during this period. Five patients with Down syndrome were excluded from the study. The remaining 210 patients were divided
into Group 1 (bleeding at insertion site) and Group 2 as a control group. One needle type was used for all patients. Umbilical artery resistance
index (UARI), umbilical artery pulsatility index (UAPI), middle cerebral artery resistance index (MCARI), middle cerebral artery pulsatility index
(MCA PI), and middle cerebral artery peak systolic velocity (MCAPSV) were measured immediately and before and after amniocentesis.
Results: Bleeding at the insertion point during amniocentesis did not significantly change the UARI (34% increase for Group 1 and 46.5% in-
crease for Group 2, p=0.238), the MCARI (52% increase for Group 1 and 45% increase for Group 2, p=0.622), or the MCAPSV (37% increase for
Group 1 and 49% increase for Group 2, p=0.199). UARI, MCARI, MCA PI, and MCAPSV were not significantly altered following amniocentesis in

Groups 1 and 2. There was a significant increase in UAPI following amniocentesis only in Group 2.
Conclusion: Bleeding during genetic amniocentesis did not change umbilical artery and middle cerebral artery Doppler parameters.

(J Turk Ger Gynecol Assoc 2014; 15: 100-3)
Key words: Amniocentesis, bleeding, fetal Doppler
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Introduction

Amniocentesis is the most commonly performed invasive
prenatal diagnostic procedure. Although technically simple,
it may result with in pregnancy loss. The total pregnancy
loss rate due to amniocentesis is the sum of the procedural
and the background loss rates (1). Procedure-related fetal
losses have been found to be associated with a procedure at
18 weeks or beyond, a procedure performed for abnormal
second-trimester biochemical screening test, a bloody tap,
and a female fetus but not to the number of punctures or
transplacental amniocentesis (2-4). Although considered a
complicating factor, transplacental needle passage during
amniocentesis has not been shown to induce changes in fetal
Doppler parameters when compared to a group with non-
transplacental amniocentesis (5, 6).

In the present study, we aimed to investigate the relationship
between fetal umbilical artery (UA) middle cerebral artery
(MCA) Doppler parameters and bleeding at the insertion point
during transplacental amniocentesis.

Material and Methods

This prospective study was conducted between July 2010
and February 2011. A total of 215 amniocentesis procedures
were performed during this period. Five patients with Down
syndrome were excluded from the study. The remaining 210
patients were divided into Group 1 (bleeding at the inser-
tion site). Group 2 was the control group. One needle type
was used for all patients. Bleeding from the insertion site
was noted when jet flow from the placenta into the amni-
otic cavity was detected by ultrasonography. Umbilical artery
resistance index (UARI), UA pulsatility index (UAPI), MCA
resistance index (MCARI), MCA pulsatility index (MCA PI),
and MCA peak systolic velocity (MCAPSV) were measured
immediately and before and after amniocentesis. The study
was conducted using a color Doppler instrument (ProSound
a10, Aloka, Tokyo, Japan) with a 5 MHz convex probe. For an
accurate measurement, the fetal head was in the transverse
plan. MCA vessels were detected with color Doppler ultra-
sound overlying the anterior wing of the sphenoid bone. An
angle of insonation of <15°was used (near 0°). For fetal MCA
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peak systolic velocity, the highest velocity was used. All of the
invasive procedures and Doppler evaluation were performed
by a single operator. The study was approved by the ethics and
educational issues coordinating committee of the institution
where the study was conducted. All of the patients signed writ-
ten consent that their data could be used with appropriate ethi-
cal committee approval prior to genetic amniocentesis.

Statistical Analysis

Statistical analysis was performed using SPSS (R) version 17
(SPSS; Chicago, IL, USA). An independent samples t-test was
performed for parametric variables between groups. A paired
samples t-test was performed for parametric variables within
groups. A chi-square test was performed for non-parametric
variables between groups. A P value less than 0.05 was consid-
ered significant.

Results

Characteristics of the study population are shown in Table 1.
Maternal age and gestational age at amniocentesis were similar
among groups. The distribution of nulliparity and indications
for amniocentesis were also not significantly different between
groups. Patients in Group 1 had significantly more frequent
anterior placentation. UA and MCA Doppler characteristics are
shown in Table 2. UARI and UAPI before and after amniocen-
tesis were not different between patients in Groups 1 and 2.
Among patients in Group 1, 34% had an increase in UARI and
43.5% had an increase in UAPI. Increased UARI and UAPI were
observed in 46.5% and 57.5% of patients in Group 2, respec-
tively. The ratio of patients with increased UARI and UAPI did
not differ significantly between groups.

Middle cerebral artery pulsatility index was similar in both
groups before and after amniocentesis. MCAPSV was similar
between groups before and after amniocentesis. The number
of fetuses with increased MCAPSV was also similar in Groups
1 and 2.

Changes in UA and MCA Doppler parameters within each group
after amniocentesis are shown in Table 3. UARI, MCARI, MCA PI,
and MCAPSV were not significantly altered following amniocen-
tesis in Groups 1 and 2. There was a significant increase in UAPI
following amniocentesis only in Group 2.

Discussion

The findings of the present study indicate that ultrasonographic
evidence of bleeding as a result of transplacental needle pas-
sage during mid-trimester genetic amniocentesis does not influ-
ence Doppler parameters in the present study cohort.

It is debated whether transplacental needle passage significantly
increases the rate of complications. Although some earlier
reports did find an increase in fetal loss rates (7, 8), many other
studies have not found such an association (9-11). Although
convincing evidence is not present in terms of fetal loss, it has
been shown that transplacental needle passage may lead to
certain procedural complications, such as aspiration of hemor-
rhagic amniotic fluid or fetomaternal hemorrhage (FMH) (10).
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Table 1. Clinical data of the study population

Group 1 Group 2
(n:62) (n:153) )

Maternal age [mean (y)+SD] | 33.1£6.0 | 33.7+6.7 0.52
Gestational age [mean 18115 | 17.8=18 0.24
(weeks)+SD]
Nulliparity [n (%)] 25(40.3) | 45(29.4) 0.11
Indication of amniocentesis 0.59
[n (%)]
Advanced maternal age 15(24.2) | 44 (28.8)
Sonographic markers 6 (9.7 10 (6.5)
Positive maternal screening 38 (61.3) | 91(59.5)
Previous pregnancy with 3(4.8) 8(5.2)
aneuploidy
Placental location [n (%)] 0.001*
Anterior 59 (95.2) | 50(32.7)
Posterior 0 89 (58.2)
Fundal 1(1.6) 10 (6.5)
Lateral 2(3.2) 4(2.6)

Y: years; SD: standard deviation
*p<0.05

Table 2. Comparison of umbilical artery and middle cereb-
ral artery Doppler parameters before and after amniocen-
tesis between two groups

Group 1 Group 2
(n:62) (n:153) P

Umbilical artery RI before 0.77£0.08| 0.78x0.07| 0.57
amniocentesis
Umbilical artery RI after 0.76x0.09| 0.79x0.08| 0.46
amniocentesis
Umbilical artery PI before 1.43x0.29| 1.45x027| 0.81
amniocentesis
Umbilical artery PI after 1.39+£0.29| 1.51+0.36| 0.43
amniocentesis
No. of fetuses with an increase 21 (34) 71 (46.5) | 024
in umbilical artery RI [n(%)]
No. of fetuses with an increase | 27 (43.5) 88 (57.5) | 0.07
in umbilical artery PI [n(%)]
MCA PI before amniocentesis 1.61+£0.36| 1.71x0.39| 0.21
MCA PI after amniocentesis 1.62+0.4 1.70+0.43| 0.63
MCA PSV before amniocentesis | 25.6+5.3 245+x44 | 0.26
MCA PSV after amniocentesis 24.2+5.3 24.3+4.2 | 0.58
No. of fetuses with an increase 23 (37) 75 (49) 0.19
in MCA PSV [n(%)]
RI: resistance index; PI: pulsatility index; MCA: middle cerebral artery;
PSV: peak systolic velocity

It has been previously hypothesized that hemorrhage into the
amniotic cavity occurs in most cases when transplacental
amniocentesis is performed (12). Visualization of blood jet
from the placenta into the amniotic cavity provides ultrasono-
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Table 3. Changes in umbilical artery and middle cerebral
artery Doppler parameters before and after amniocentesis
within groups

Group 1 (n:62) Group 2 (n:153)
UARI change -0.01+0.08 0.07+0.07
UAPI change -0.04=0.31 0.05+0.31*
MCARI change -0.02+0.12 0.01+0.1
MCA PI change 0.01+0.48 -0.01+0.42
MCAPSV change -0.7+4.3 -0.2+4.8

UA: umbilical artery; PI: pulsatility index; MCA: middle cerebral
artery; PSV: peak systolic velocity *p<0.05

graphic evidence of transplacental hemorrhage (13). Accurate
estimation of the level of transplacental bleeding into the amni-
otic cavity may not be possible through ultrasonography alone.
Testing for fetal erythrocytes in maternal circulation may be
useful to detect the presence of FMH in this case. However, this
may still be of limited value to evaluate the impact of bleeding
on the fetus. In the present study, most of the cases of trans-
placental bleeding occurred in anteriorly located placentas.
However, ultrasonographically detected bleeding did not occur
in all cases of anteriorly located placentas.

Middle cerebral artery peak systolic velocity is used to evaluate
fetuses with anemia due to various etiologies (14). While it is
primarily used to detect severity of fetal anemia in red cell allo-
immunization, it can be used to diagnose fetal anemia due to
different causes. Several authors have demonstrated the validity
of MCAPSV in detecting fetal anemia from other causes, such
as congenital parvovirus infection and non-immune hydrops
fetalis (15, 16). Most authors report a sensitivity of nearly 100%
in experienced centers, although this may vary depending
on the experience of the operator or the severity of the fetal
anemia (17, 18) . While the increase of MCAPSV is well estab-
lished in chronic situations leading to fetal anemia, the role of
Doppler studies in acute fetal blood loss is less clear. Results
of two previous studies indicate that acute FMH also leads to
an increase in MCAPSV. Baschat and associates have detected
increased MCAPSV in a case of severe acute FMH, confirmed
by the Kleihauer-Betke test (19). In a later study, Yamaguchi and
associates demonstrated increased PSV of MCA in an actively
bleeding fetus due to spontaneous rupture of a sacrococcygeal
teratoma (20). To the best of our knowledge, no study has
previously investigated the effect of transplacental bleeding on
MCAPSV. Our results indicate that bleeding at amniocentesis
did not significantly affect MCAPSV in our study population.
Most previous reports have stated that amniocentesis has no
significant effect on umbilical artery Doppler parameters (5,
6, 21), while others have found transient changes or changes
attributable to maternal anxiety (22, 23). Two main conclu-
sions can be inferred based on the results of these studies. The
amount of fetomaternal bleeding is significantly below the limit
that triggers fetal hemodynamic responses. In addition, the
physiological reaction to placental puncture in the fetoplacen-
tal unit is sufficient to contain the acute insult. Our results are
mostly consistent with previously published data, as we were
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unable to detect any significant changes, except for increased
in UAPI in Group 2. As no bleeding or transplacental passage
occurred in this group, we speculate that factors other than
placental perforation and bleeding (such as transient uterine
activity) might cause increased UAPL

In conclusion, ultrasonographic evidence of bleeding is com-
monly encountered during transplacental mid-trimester amnio-
centesis. This complication is almost always self-limited and
has no significant short-term consequences in terms of middle
cerebral and umbilical artery Doppler parameters.
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HOXA11 and MMP2 gene expression in uterosacral
ligaments of women with pelvic organ prolapse

Nafiye Yilmaz!, Giilnur Ozaksit', Yunus Kasim Terz?, Saynur Yilmaz!, Burcu Budak!, Orhan Aksakal', Feride Iffet Sahin?
'Dr. Zekai Tahir Burak Wornern's Health Fducation and Research Hospital, Ankara, Turkey
2Departmert of Clinical Genetics, Baskent University Faculty of Medicine, Ankara, Turkey

Objective: Pelvic organ prolapse (POP) is a common disorder that negatively impacts the quality of life in many women. Uterosacral ligaments
(USLs) are supportive structures of the pelvic organs that are often attenuated in women with POP. The HOXA genes regulate the development
of the uterosacral ligaments. We compared expression of HOXA11 and MMP2 in USLs of women with and without POP.

Material and Methods: A prospective sequential cross sectional study was conducted in ZTB Women'’s Health Research and Education Hos-
pital. We compared expression of HOXA11 and MMP2 in USLs of women with (n:18) and without (n: 15) POP.

Total RNA was isolated from patient (n:18) and control (n:15) uterosacral ligament tissues with TriPure isolation reagent according to the manu-
facturer’s instructions. Expression levels of HOXA11 and MMP2 were determined using semiquantitative RT-PCR in a Light Cycler 480 system.
Real-time ready catalog assays, which are short FAM-labeled hydrolysis probes containing locked nucleic acid, were used for RT-PCR reactions.
Results: There was no difference in patients’ mean age, parity, body mass indexes, and menopausal status between two groups. Means of RNA
expression of MMP2 were 1.27+0.6 and 0.75+0.4 in the POP group vs control group, respectively (p:0.007). Means of RNA expression of HOXA
11 were 2.57+2.4 and 1.94+1.4 in the POP group vs control group, respectively (p:0.376). The POP group was divided as mild and severe POP;
there was no difference in HOXA11 and MMP2 RNA expression between groups (p>0.05).

Conclusion: Although there was no difference HOXA11 RNA expression in USLs with the POP group vs control, there was a significant differ-
ence MMP2 RNA expression in USLs with the POP group vs control. There are limited studies on this subject, and study results are contradictory.

Further investigations with larger numbers of cases are needed to clarify this subject. (J Turk Ger Gynecol Assoc 2014; 15: 104-8)

Key words: HOXA11, MMP2, pelvic organ prolapse
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Introduction

Uterosacral ligaments (USLs) are the principal support struc-
ture of the uterus and vagina. Weakness of these structures
and fascial support of the distal genital tract results in pelvic
organ prolapse (POP) (1). In women, POP affects the quality
of life negatively. It usually presents with urinary and fecal
incontinence, pelvic pain, and sexual dysfunction due to dis-
ruption of the pelvic anatomy (2). The reported prevalence of
POP is around 40% in the female population. Approximately
11-30% of patients who are managed surgically experience
recurrent prolapse and are reoperated (3).

Despite the great amount of knowledge about the growth and
differentiation of the reproductive tract, we have very little
information regarding the molecular pathways of the devel-
opment of the USL. The uterosacral ligaments are condensed
bands of tissue formed from the endopelvic fascia attached
to the posterior uterine cervix and the anterior face of the
sacrum (4).

Studies report differentially expressed extracellular matrix
(ECM) proteins in uterosacral ligaments and vaginas from

women with pelvic organ prolapse (POP) (4-10). Gene expres-
sion patterns, including Hox/HOX, modulate the ECM (11).
Particularly, HOXA11, which regulates collagen and matrix
metalloproteinase (MMP) expression, has a primary role in the
development of the lower uterine segment and cervix.
Proteinases secreted by connective tissue cells corrupt col-
lagen. The MMPs are a group of proteinases that degrade the
extracellular matrix and components of the basement mem-
brane (12). Type IV collagen, a primary component of the
basement membrane, is degraded by MMP-2 (13, 14). Thus,
it may be postulated that elevation of MMP-2 expression may
lead to progression of POP. Recent studies show that HOXA11
expression was decreased in patients with pelvic organ pro-
lapse (15, 16). The aim of the current study was to compare
expression of HOXA11 and MMP2 in USLs of women with and
without POP.

Material and Methods

A prospective sequential cross-sectional study was per-
formed with a total of 33 women. This study was approved

Address for Correspondence: Nafiye Yilmaz, Dr. Zekai Tahir Burak Womnen’s Health Education and Research Hospital, Ankara, Turkey.

Phone: +90 312 310 31 00 e.mail: nafiyekarakas@yahoo.com

©Copyright 2014 by the Turkish-German Gynecological Education and Research Foundation - Available online at www jtgga.org

DOI*10.5152/jtgga.2014.0088




J Turk Ger Gynecol Assoc 2014; 15: 104-8

by the local ethics committee and institutional review board of
the Zekai Tahir Burak Women'’s Health Education and Research
Hospital and the Baskent University Faculty of Medicine (Project
no: KA11/47). Written informed consent was obtained from all
volunteers. The ethical principles for medical research involv-
ing human subjects enunciated in the 18th World Medical
Association Declaration of Helsinki were applied. All patients
were evaluated for the presence of pelvic prolapse according
to the quantification system advocated by the International
Continence Society (17). Women with stage Il POP or greater
were assigned to the POP group. Eighteen women were diag-
nosed with POP - mild POP (stage 2), (n:9) and severe POP
(Stage 3-4), (n:9) - and underwent vaginal hysterectomy, while
15 women were established with benign gynecologic disorders
and underwent total abdominal hysterectomy. Women with
systemic disease, previous pelvic surgery, hormone use, or
obesity were excluded from the study.

Specimens were collected from women undergoing vaginal
or abdominal hysterectomy at our institution. Data regarding
age and parity were recorded. At the time of surgery, 5 mm
samples of the USLs were taken from the proximal ligament at
its insertion into the cervix, where the ligament is consistently
identifiable.

Real-Time PCR Analysis

Total RNA was isolated from 18 patient and 15 control
uterosacral ligament tissue samples with TriPure isolation
reagent according to the manufacturer’s instructions (Roche
Diagnostics GmbH, Mannheim, Germany). The quality and
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of homeobox All (HOXAI11) and matrix metallopeptidase
2 (MMP2) were determined using semiquantitative RT-PCR
with a Light Cycler 480 II system (Roche Diagnostics GmbH,
Mannheim, Germany) according to the manufacturer’s instruc-
tions with a pre-incubation step at 95°C for 10 minutes, followed
by 45 cycles at 95°C for 10 seconds, 60°C for 30 seconds, and
72 °C for 1 second. Semiquantitative PCR reactions were run in
triplicate. The relative expression levels of HOXA11 and MMP2
transcripts were calculated by the threshold cycle (Ct) and the
2-ddCt method using beta-actin (Roche Diagnostics GmbH,
Mannheim, Germany) as the housekeeping gene (18).

Statistical Analysis

SPSS Statistical 17 package (SPSS Inc., IL, Chicago, USA) pro-
gram was used for statistical analysis of the data. Descriptive
statistics were expressed as meanz=standard deviation for
patient and control groups. According to these values, signifi-
cance levels were calculated with independent samples t-test
for determining MMP9 and HOXA11 gene expression status.

Results

Table 1 shows the clinical characteristics and gene expressions
of the groups. There were no statistically significant differences
in age and parity between groups (p:0.076 and 0.5214, respec-
tively). Means of RNA expression of MMP2 were 1.17+0.5 and

Table 1. HOXA11 and MMP2 means of all groups

¢ RNA d q b N b 9000 POP (n:18) Control (n:15) P
quantity o were determined with a NanoDrop
Spectrophotometer (Thermo Scientific, Wilmington, DE, USA). Me‘:m age 56.44-4.5 53.46-12.15 0.076
One microgram of total RNA was reverse-transcribed using the Parity 4017 3.9%2,8 0.935
Transcriptor First-Strand cDNA Synthesis Kit (Roche Diagnostics HOXAI11 2.57+24 1.94+1.4 0.376
GmbH, Mannheim, Germany). Real-time ready catalog assays, MMP2 1.27+0.6 0.75+0.4 0.007
which are ghort .FAM-labeled hydrolysis probes' containing POP: pelvic organ prolapse
locked nucleic acid, were used for RT-PCR reactions (Roche p<0.05 is significant
Diagnostics GmbH, Mannheim, Germany). Expression levels
Table 2. Review of the literature
Author Subject Tissues (studied) | Parameters Finding
Connel 2009 (3) 22 patients USLs HOXA11 gene expression | Decreased cell proliferation
and cell proliferation in and HOXAI11 gene
USLs expression in patients with POP
Strinic 2009 (37) 40 patients with POP | USLs MMP1 and MMP2 Increased MMP1 expression
40 Control Unchanged MMP2 levels
Connel 2008 (14) 18 patients with POP | USLs HOXA11 gene expression,| Decreased HOXA11 expression,
10 Control MMP 2, MMP9, Collagen 1| Decreased collagen 1 and 3,
and Collagen 3 Increased MMP2 expression
Wieslander 2007 (39) | mice Vaginal tissue MMP2, MMP9, MMP12 MMP2 and MMP9 expression
increased postpartum
Phillips 2006 (5) 14 patients with POP | USLs MMP2 and MMP9 Increased MMP2 in vaginal tissue
14 Control Vaginal tissue Unchanged MMP2 levels in USLs
Gabriel 2006 (4) 17 patients with POP | USLs MMP1 and MMP2 Increased MMP2 expression
18 Control Unchanged MMP1 levels
USLs: uterosacral ligaments
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Figure 1. MMP 2 levels in USLs from women with and without POP

0.7+0.3 in the POP and control groups, respectively (p:0.003).
Means of RNA expression of HOXAl1l were 2.12+1.9 and
1.79+1.3 in the POP and control groups, respectively (p:0.487)
(Table 1). The distribution of MMP2 and HOXA11 gene expres-
sion values is seen in Figures 1 and 2. There was no significant
difference of HOXA11 and MMP2 RNA expression between
the mild and severe POP groups, mild vs control, or severe vs
control groups.

Discussion

The incidence of pelvic prolapse is very high, and it is related
to multiparity, age, and obesity but may occur in the absence of
these risk factors; the pathophysiology of pelvic prolapse is still
obscure (19, 20). However, nulliparous women without any risk
factors may also develop POP. Therefore, a genetic predisposi-
tion may play a role as well (21-23).

Regulation of proliferation and cell death, which is controlled
by the action of various different genes, is necessary for normal
development and function of tissues (24). Cellular proliferation
and apoptotic responses are regulated by HOXA11 in the devel-
oping uterus and the USLs (24, 25). In human and mice studies,
this gene has been demonstrated to be functional in adult life
and is believed to have a principal role in providing the plasticity
of the uterus during different phases of the menstrual cycle and
pregnancy (25, 26).

We evaluated 18 women with POP and 15 women with nor-
mal pelvic support in this study. There was no difference in
patient mean age, parity, or menopausal status between the
two groups. We have demonstrated increased MMP-2 expres-
sion in the USLs of women with POP, a finding consistent with
prior studies. On the other hand, we did not find a statistically
significant difference in expression of HOXAI1 in patients with
POP vs. controls.

Matrix metalloproteinases are secreted as an inactive form (27)
and are capable of degrading extracellular matrix essential in
normal and pathologic tissue remodeling processes (28-34).
Recent evidence suggests that changes in connective tissue
composition are at least partially involved in the pathophysiol-

Figure 2. HOXA11 levels in USLs from women with and without POP

ogy of POP (5, 35, 36). There are several studies related to MMP
2 expression in the uterosacral ligaments of patients with POP.
Phillips et al. (6) compared tissue markers of collagen metabo-
lism in uterosacral ligaments with those in vaginal tissue in
women with uterine prolapse. They found elevated MMP activ-
ity in the vaginal skin of women, but they found no significant
differences in the uterosacral ligaments of these women. In
addition to this, Chen BH et al. (37) investigated quantitative
mRNA expression of MMP-1, MMP-2, MMP-9, and their inhibi-
tors - the tissue inhibitors of metalloproteinases TIMP-1, TIMP-2,
and TIMP-3 - in vaginal wall tissue from women with stress
urinary incontinence compared to continent controls. They
did not find any difference in TIMP-2, TIMP-3, MMP-2, or MMP-9
mRNA expression between stress incontinent women and con-
trols. Also, Strinic T et al. (38) investigated MMP-1 and matrix
MMP-2 immunohistochemical expression in uterosacral liga-
ment biopsies from women with pelvic organ prolapse (POP)
and controls with normal pelvic support. The authors found a
significant increase in MMP 1 immunohistochemical expression
but no difference in immunohistochemical expression of MMP
2 between women with POP and those without. On the other
hand, Gabriel et al. (5) demonstrated that MMP-2 expression
was directly related to the presence of POP, rather than to age
or parity. In a study by Jackson et al. (36), total collagen con-
tent, solubility, and turnover were determined by matrix metal-
loproteinase activity in the vaginal epithelium of patients with
POP. They found that a reduction in total collagen content and
solubility was associated with pelvic prolapse. There was also
a significant elevation in collagenolytic activity, demonstrated
by higher levels of MMP-2 and MMP-9. In the current study,
we found that MMP-2 expression was increased in uterosac-
ral ligament tissue from patients with prolapse ligaments. As
mentioned above, there are some studies on this subject, and
the results are contradictory. Referring to the pathophysiology
of these diseases, these changes in the level of MMP2 can be
expected.

With respect to gene expression of HOXAl1, there are some
studies about USL and POP in the literature. Firstly, Connell et
al. (15) compared expression of HOXA11, collagen type 1, colla-
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gen type 3, MMP2, and MMP9 in USLs of women with and with-
out POP. They demonstrated that expression of HOXA11 and
both collagens dramatically decreased, while MMP2 increased
in women with POP. In a second study, Connell et al. (4) dem-
onstrated a decrease in the expression of HOXA11 and cellular-
ity in women with POP. The authors suggested that functional
development or repair of the USL might be deteriorated by
deficiency of HOXAl11 signaling after trauma in susceptible
women. In another study, Ma Y et al. (16) reported the develop-
ment of a mouse model of in vivo HOXA11 silencing within the
female genital tract with abrogated gene effects on interstitial
collagens and the gelatinase class of matrix metalloproteinases.
They concluded that the results suggest a mechanism for the
weakening of pelvic floor support in women, in that decreased
HOXAI11 gene expression can be associated with decreased
collagen and increased MMP2 expression in the uterosacral
ligaments of women with pelvic organ prolapse. In contrast,
we did not find any decrease in expression of HOXA11 in USLs
of patients with POP. Although Connel et al. (4, 15) showed an
association between HOXA11 gene expression and the POP in
their studies, we were unable to get the same result. Studies
about the gene expression of HOXA11 and MMP2 are summa-
rized in the Table 2. As can be seen from the table, there are no
sufficient data and consensus on this issue. For this reason, to
clarify this topic, new studies are needed. Also, gene expression
may vary between communities; thus, the results of this study
may be different for every population.

This study has several limitations. First of all, our study popula-
tion has a limited number of patients versus other studies in
the literature. Secondly, we studied only uterosacral ligaments
of patients for two parameters. This study could be done with
other parameters (such as MMP9, collagen 1 and 3, or HOXA 10).
In conclusion, we demonstrated that MMP2 expression was
significantly higher in patients with POP. On the other hand,
HOXA11 expression was not different between the groups. As
mentioned above, many studies exist on this subject, but there
are contradictory results. For this reason, controlled studies
with larger series are needed.
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Cervical premalignant lesions and their management

Faruk M. Kése, Murat M. Naki
Department of Obstetrics and Gynecology, Bahcesehir University Faculty of Medicine, Istanbul, Turkey

Cervical cancer is the tenth most common cancer in women in developed countries that have national screening programs, while it is in the
second line in underdeveloped countries. According to Ministry of Health registry data, cervical cancer is the eighth most common cancer
among female cancers in Turkey. Today, the most effective screening for cervical cancer is to obtain smears from the cervix. Therefore, periodic
screening programs are of great importance in identifying preinvasive lesions to prevent their progression to invasive cancer. Today, with the use
of human papilloma virus (HPV) vaccine, screening programs have brought new insights into the prevention of cervical cancer. Management
of preinvasive lesions has to be known by each obstetrics and gynecology specialist. Redundant procedures and treatments can be avoided
by directing patients correctly at this step. Cancer phobia should not be created. Ablative or destructive treatments should not be done without

histological diagnosis; hysterectomy, which has an equal risk of recurrence, should not be recommended.

(J Turk Ger Gynecol Assoc 2014; 15: 109-21)
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Introduction

Cervical intraepithelial lesions or invasive tumors are caused
by infection with human papilloma virus (HPV). More than
100 different strains of HPV are known today, and those
considered of high risk are involved in the etiology of cancer.
About 99.7% of HPV infections are sexually transmitted and
are rarely transmitted from mother to the neonate through an
ascending route during delivery.

Every 2 minutes, a woman dies because of cervical cancer
worldwide, which is the leading cause of deaths in women,;
52,000 new cervical cancer cases are seen annually in the
European Union, and 27,000 people die annually due to this
disease (1). Based on these findings, cervical cancer is the
second most common cause of cancer deaths after breast
cancer among women in the European Union. Cervical
cancer is the tenth most common cancer in women in
developed countries that have national screening programs,
while is in the second line in underdeveloped countries.
According to Ministry of Health registry data, cervical cancer
is the eighth most common cancer among female cancers in
our country (2).

Today, the most effective screen for cervical cancer is to
obtain smears from the cervix. Therefore, periodic screening
programs are of great importance in identifying preinvasive
lesions to prevent their progression to invasive cancer. Today,
with the use of HPV vaccine, screening programs have
brought new insights in to the prevention of cervical cancer.

Management of preinvasive lesions has to be known by each
obstetrics and gynecology specialist. Redundant procedures

and treatments can be avoided by directing patients correctly
at this step. Cancer phobia has not been created. Ablative or
destructive treatments should not be done without histologi-
cal diagnosis; hysterectomy, which has an equal risk of recur-
rence, should not be recommended.

Relation between HPV and Cervical Cancer

Human papillomavirus belongs to the Papillomaviridae fam-
ily. To date, more than 100 different HPV types have been
identified. This virus is a small (8 kilobases), double-stranded
DNA virus that infects skin and mucosal epithelial surfaces,
leading to proliferative lesions, and is specific to species. So,
HPV infects only humans. The causal relation with cancer is
more pronounced than the relation between smoking and
cancer. Currently, the high-risk group is identified during HPV
testing, and its typing can be performed, as needed. The most
effective methods for HPV testing are hybrid-capture (HC) II
assay and polymerase chain reaction (PCR). Both methods
detect whether there exist an average of 13 high-risk HPV
types or not. An HPV-positive result of these tests means that
there exists at least one of the high-risk HPV types, and an
HPV-negative result means that a high-risk HPV type does not
exist. The classification of HPV types according to risk stratifi-
cation is presented in Table 1.

Squamous cell disorders are the most prominent pathology
after HPV infection of the cervix. Glandular cell abnormalities
are rarely seen. Spontaneous regression of low-grade squa-
mous intraepithelial lesion (LGSIL) or HPV infection is noted
in 60% of cases. Only about 15% of these patients appear as
a high-grade squamous intraepithelial lesion (HGSIL) in the
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Table 1. HPV subtype classification
High-risk 16, 18, 45, 31, 33, 52, 58, 35, 59, 56, 51, 39, 68, 73, 82
Moderate-risk | 26, 53, 66
Mild-risk 6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81, CP6108

HPV: human papilloma virus

Table 2. Prognosis of untreated CIN lesions

Progression | Invasive
Regression | Persistence to CIN 3 Cancer
CIN 1 60% 40% 10% 1%
CIN 2 40% 40% 20% 5%
CIN3 33% >12%

CIN: cervical intraepithelial neoplasia

presence of cofactors within 3-4 years. These cofactors include
high-risk HPV types; cigarette smoking; immunosuppression;
cervical infections, such as chlamydia and Herpes simplex virus
(HSV); oral contraceptive pill use; multiparity; and genetic fac-
tors. Spontaneous regression rates decrease after HGSIL devel-
opment, and 30-70% of these cases progress to invasive cancer
within approximately 10 years. In other words, 15% of women
with HPV develop cervical intraepithelial neoplasia (CIN) within
7 years. Regression and progression rates of CIN are shown in
Table 2. Development of invasive cancer is established at a rate
of 1-3% after high-risk HPV transmission, and the required time
period is approximately 25-40 years.

Human papilloma virus testing was found to be positive in
96.6% of patients with cervical cancer. HPV types that are
mostly associated with the development of cervical squamous
cancer are HPV 16 (53.5%), HPV 18 (17.2%), HPV 45 (6.2%),
and HPV 31 (2.9%). These rates and types other than HPV 16
and HPV 18 can differ by countries. However, HPV 16 and HPV
18 are identified as being mostly associated with 70.7% of cer-
vical cancers. HPV 18 is mostly associated with cervical adeno-
carcinoma. In a retrospective study evaluating data from 10,575
patients with invasive cervical cancer conducted by de Sanjose
et al. (3), it was reported that HPV 16 and HPV 18 were positive
in 71% of patients. In the same study, HPV 16, HPV 18, and HPV
45 were identified as positive in 94% of cervical adenocarci-
noma cases. In the study of Usubiitiin et al. (4), they identified
HPV types in cervical cancer in our country, and they found
the ratios of types as follows: HPV 16 was 64.7%, HPV 18 was
9.9%, HPV 45 was 9.9%, HPV 31 was 3%, and HPV 33 was 2.2%.

A. HPV testing

Human papilloma virus (HPV) is believed to initiate tumorigen-
esis in cervical carcinoma. HPV is also associated with some
anal, vaginal, vulvar, oral, and skin cancers other than cervix. It
is suggested to be associated with 4% of all cancers throughout
the body (5). According to western society statistics, 50-80% of
women are infected with HPV at least once in their lives (6).
While the infection rate is higher in young patients (<25 years),
it declines in the 30s and 40s and shows a slight increase in the
postmenopausal period (7, 8). Oncogenic HPV type is present
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in 10% of the 20-65-year-old population. The latent infection
prevalence is 8-15% (9). Transient HPV infection is not of impor-
tance in cancer development, whereas HPV DNA positivity is a
risk factor for cervical cancer (10).

Since colposcopy is recommended for HPV 16-positive cases,
HPYV tests specific for HPV 16 and HPV 18 are available in addi-
tion to oncogenic HPV testing. For women with ASC-US cytol-
ogy and (-) HPV result, colposcopy and biopsy are unnecessary,
and follow-up cytology at regular intervals is acceptable. If HPV
is positive, immediate colposcopy should be performed as a
secondary management. A positive (+) test result in a patient
with ASC-US smear suggests that the patient has HGSIL at more
than 90% probability. The negative (-) predictive value of the
testing is higher than 90% (11, 12). The sensitivity of HPV DNA
testing in HGSIL HPV (+) patients is 98%.

Also, 20-40% of precancerous lesions can not be detected by
colposcopy, even by the most experienced specialist. HPV testing
in this patient group will be a guide in patient follow-up. While
a negative test result supports the lack of detection of lesion by
colposcopy, a positive test result will suggest the presence of risk
and show that the colposcopy result is a false negative (13).

Abnormal Cervical Smear Management

Squamous cell abnormalities

A. Unsatisfactory cytology

When all cytological methods are included, the probability of
unsatisfactory cytology is less than 1%. This result is unreliable
in the detection of epithelial abnormalities (14, 15). The most
common reason for this unsatisfactory cytology is the insuffi-
cient squamous cell count (16). Management of unsatisfactory
cytology is presented in Figure 1.

B. Cytology reported as negative but with absent or insufficient
endocervical and transformation zone

Cytology that is reported as negative but with an absent or insuf-
ficient endocervical and transformation zone has adequate cel-
lularity for interpretation but lacks endocervical or metaplastic
cells, suggesting that the squamocolumnar junction may not
have been adequately sampled. Recent publications report
that this cytological abnormality has ranged from 10% to 20%
and is higher in older women (17, 18). The management of this
cytological abnormality, which was recently recommended for
early repeat cytology, has changed as indicated in Figure 2.

C. Negative cytology with a positive HPV test

Recently, co-testing is the preferred screening strategy for
women aged 30-64 years and is not indicated for younger
women (19). Despite negative cytology, women with HPV are at
higher risk for later CIN 3 than women with negative HPV tests
(20). Management of cases with negative cytology but with a
positive HPV test is presented in Figure 3.

D. ASC-US

Atypical squamous cell (ASC) lesions that are unclassified and
with undetermined significance are called ASC-US. ASC-US
terminology was not approved in a Bethesda 2001 consensus
meeting and has been modified. Accordingly, under the head-
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|

Manage per ASCCP Routine screening (HPV -/unknown)
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Cotesting @ 1 year (HPV +)
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Figure 1. Management of unsatisfactory cytology
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(preferred)

Cytology+HPV test @ 1 year or Genotyping

Routine screening
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to ASCCP Guidelines

NILM ( Negative for Intraepithelial Lesion or Malignancy)
EC/TZ (Endocervical/Transformation zone component)

Figure 2. Management of cytology reported as negative but with absent or insufficient endocervical and transformation zone
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Figure 3. Management of HPV-positive cases with negative cytology
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HPV testing

(preferred)

v v

@ 3 years

*Management options may vary if the

women is pregnant or ages 21-24

Figure 4. ASC-US management

ing of atypical squamous cells, ASC-US and atypical squamous
cells can not exclude HGSIL (ASC-H) and will be reported by
differentiating malignancy potential. There are two pathways
for follow-up of ASC-US. One is to repeat smear testing after 1
year; the second is to test for high-risk HPV.

Yearly follow-up route has the advantages of low cost, easy
application, and common use, but 30% of HGSIL can be missed.
HPV testing is more likely to diagnose HGSIL and is highly reli-
able, with 95% negative predictive value. High sensitivity in

colposcopy can be achieved among referred cases. However, it
is expensive and uncommon. Low-cost reagents that can deter-
mine the type have been marketed since 2001. Several studies
about ASC-US have been published recently. The consensus
for the ASC-US method algorithm is shown in Figures 4 and 5.

E. LGSIL
When minimal cytological abnormalities are detected in a
woman, HPV DNA testing should be performed if possible. If
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Figure 5. Management ASC-US and LSIL for ages between 21-24 years
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Figure 6. LSIL management

HPV DNA testing is negative, patient should be followed up
with yearly control. If HPV DNA testing is positive, patients are
referred for colposcopy and managed according to the results.
If HPV DNA testing is not possible, colposcopic examination
will be performed; if it is normal, the patient will be called peri-
odically with yearly controls until the smear becomes normal.
If an abnormal lesion is detected by colposcopy, immediate

treatment is necessary. The related algorithm is presented in
Figures 5-7.

E. ASCH

ASC-H confers higher risk for CIN 3 over time than ASC-US or
LGSIL. Reflex HPV testing is not recommended in ASC-H due to
high HPV prevalence. In addition, the 5-year cancer risk among
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Y
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Figure 7. LSIL management in pregnancy

Colposcopy

v

NoCIN 2,3
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CIN2,3

Manage per ASCCP
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Figure 8. ASC-H management

women with HPV-negative ASC-H is 2%, which is too high to
justify observation (Figure 8, 9).

F. HGSIL

It should be treated. Laser or loop, which has equal success,
can be applied. Cold-knife conization is one the methods.
Unsuccessful results are due to non-compliance with the pro-
tocol. The skill and knowledge of the gynecologist are more
important for the success than the method (21-24). Endocervical
assessment is important here. HPV testing can be useful in the
follow-up; however, it will not be as important as it is for LGSIL.

Colposcopy constitutes one of the main steps. Biopsy will be nec-
essary in the presence of abnormal colposcopic findings, and the
treatment of the lesion will be based accordingly (Figure 9, 10).

In 2013, the ASCCP published 2012 consensus results about
CINs based on the histological diagnosis following the con-
sensus regarding the management of cervical cytological
abnormalities (25). The recommendation for CIN 1 is follow-
up without treatment. However, treatment is also an accept-
able option. In the follow-up without treatment, in addition to
HPV DNA testing, one of the options, which are cytology and
colposcopy, can be used. The related flow-chart is presented
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Figure 9. ASC-H and HSIL management between 21-24 years of age
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#
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Figure 10. HSIL management
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Figure 11. CIN 1 (with ASC-US or LGSIL cytology, HPV16/18(+) or persistent HPV) management
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Figure 12. CIN 1 (with ASC-H or HGSIL cytology) management

in Figures 11-13. For the treatment, ablative therapies or exci-
sional procedures (LEEP or cold conization) can be selected.
Excisional procedures are necessary for recurrent CIN 1,
and it is preferred for the diagnosis of co-existing high-grade
lesions, as it provides histological diagnosis. If colposcopy
is unsatisfactory, diagnostic excisional biopsy is necessary.
However, for pregnant women, adolescents, and patients tak-
ing immunosuppressive agents, with unsatisfactory colposco-
py, follow-up without treatment is recommended. The treat-

ment schema for CIN 2 and 3 confirmed by biopsy is shown in
Figures 14 and 15. Although ablative therapy is an acceptable
option in this group of patients with adequate colposcopy,
excisional therapies should be preferred for recurrent cases.
As excisional procedures may cause complications, such as
excessive bleeding and risk for preterm delivery in pregnant
women with CIN 2 and 3, it should be performed only in
patients with suspicion of invasive cancer. Twice-a-week
5-fluorouracil (5-FU) cream is reported to be the most effec-
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Figure 13. CIN 1 management of cases at 21-24 years of age

In case of adequate colposcopy, observation or treatment can be acceptable.
In CIN 2 diagnosis, preferably observation is recommended;
and in case of CIN 3 or inadequate colposcopy, treatment is recommended.

Observation— Colposcopy and Cytology Treatment using Excision or
@6 months intervals for 12 months Ablation of T-zone
2 x cytology (=) and Colposcopy worsens or
normal colposcopy High grade cytology or

Colposcopy persists for 1 year

Repeat CIN 3 or

Cotestin 1 year =9 Either test abnormal Colposcopy/Biopsy ' !
| 1 for 24 h
‘L Recommended CIN 2, 3 persists for 24 months

Both tests negalive

,l, Treatment

recommended

Cotest in 3 years

Figure 14. Management CIN 2-3 cases between 21-24 years of age
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Figure 15. CIN 2-3 management of pregnant cases who are not between 21-24 years of age

tive treatments in HIV (+) patients using immunosuppressive
agents (25). Follow-up is more recommended for adolescents
with CIN 2, as it is in CIN 1.

Glandular cell abnormalities

A. Atypical glandular cells (AGC)

Atypical glandular cells have been associated with polyps
and metaplasia but also with neoplasias, including adenocar-
cinomas of the endometrium, cervix, ovary, fallopian tube,
and other sites. Although the cancer risk is lower in women
younger than 35 years of age, the risk of CIN 2 and higher
lesions is increased at all ages (26). AGC cytology is most com-
monly associated with squamous lesions, including CIN 1. For
women with all subcategories, except atypical endometrial
cells, colposcopy with endocervical sampling is recommended
in all subcategories. Endometrial sampling is recommended in
women 35 years of age and older or with abnormal bleeding
in all subcategories. The treatment algorithm is presented in
Figures 16 and 17.

B. Adenocarcinoma in situ

In adenocarcinoma in situ (AIS), endocervical glandular
cells are replaced by nuclear stratification, hyperchromasia,
irregularities, and long columnar cells with increased mitotic
activity (27-29). Cell proliferation leads to overcrowded and
punched glands. However, the normal branching pattern of
the endocervical glands is reached as well. Most neoplastic
cells resemble those of the endocervical mucinous epithe-
lium. Endometrioid and intestinal cell types appear less often.
Squamous CIN is observed in 50% of the women with cervical
AlS. So, some of the AIS lesions represent the findings in the
samples obtained for squamous neoplasia treatment. As AIS
is near or above the transformation zone, traditional cervi-
cal samples may not be effective in AIS sampling. Sampling
via Cytobrush may enhance AlS screening. If the AIS focus is
small, the findings of cervical biopsy and endocervical curet-
tage may be negative. A more comprehensive cervical exami-
nation in conization form is necessary for such cases. With
such a sample, it is also possible to exclude invasive adeno-
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Figure 17. Post-AGC case management

carcinoma. The term “microinvasion” should not be used
in adenocarcinoma definitions. Once it spreads to glands,
there is no clear technique to determine the true “depth of
invasion,” because the invasion may have originated from
the mucosal surface or from exterior surface of the glands.
“Passing” through the basal membrane can not be described
completely; therefore, the tumor is either adenocarcinoma in
situ or invasive adenocarcinoma.

With the recent increase in endocervical invasive adenocarci-
noma, adenocarcinoma in situ has been noticed more. There

is evidence that adenocarcinoma in situ can progress to cancer.
Boone (30) reported 52 cervical adenocarcinoma cases where
18 endocervical biopsy results were interpreted as negative 3-7
years before cancer developed. Adenocarcinoma was detected
among five of them.

Muntz (31) reported 40 cases with AIS who also had cervical
conization. Coexisting squamous cell carcinoma was observed
in 23 (53%) of these 40 patients. In 10 of the 22 patients who
had undergone hysterectomy, margins of coni specimens were
positive and 70% had remaining AIS. Additionally, two patients
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Figure 18. AIS management

had invasive adenocarcinoma. Among the 12 patients with
negative margins, focal adenocarcinoma in the hysterectomy
specimen was seen in one of them. In 18 women, only coniza-
tion with negative margins was detected, and the disease did
not recurr after 3 years on average. So, positive margins in con-
ization specimens were significant findings for these patients.
Pyonor et al. (32) reported the results of another more inter-
esting study of 28 patients with AIS. Among the 8 patients
with positive margins who had undergone repeat conization
or hysterectomy, residual AIS was detected in 3 and invasive
adenocarcinoma was detected in 1. Of the 10 patients with
negative margins who had undergone hysterectomy or repeat
conization, 4 had residual AlS. Invasive adenocarcinoma was
detected in 1 patient, whose cone margin had not been exam-
ined. Among 15 patients treated with repeat cervical conization
and close follow-up, recurrent glandular lesions, detected as a
result of conization, were found in 7 patients (47%), and in 2 of
them, invasive adenocarcinoma was detected. Furthermore,
48% of the patients were not suspected to have glandular
lesions based on their endocervical curettage and Pap smear
test results obtained before conization.

Adenocarcinoma in situ has to be regarded as a significant ade-
nocarcinoma cancer precursor. The entire endocervical canal is
under risk, and examination of lesion by cytology and curettage
procedures may be unreliable. Repeat conizations should be
performed in patients with positive cone margins. If fertility can
be disregarded, hysterectomy should be done, even in the case
of a negative margin due to the risk of recurrence (Figure 18).

The NCCN Guidelines Panel for Cervical Cancer Screening
endorses the 2012 updated consensus guidelines for the man-
agement of abnormal cervical cancer screening tests and can-
cer precursors (25).

Evaluation of Intraepithelial Lesions During Pregnancy

Cervical cancer is the most common malighancy during preg-
nancy. It is relatively rare in developed countries. It is due to
the low cancer incidence, depending on low birth rate and
routine cervical cytological screening programs. Its incidence
is 1-13/10,000. This equals the incidence of 1 cervical cancer in
2000-2500 pregnancies and 1 CIN 3 in 750 pregnancies. Pregnancy
was present in about 1% of the women with cervical cancer at the
time of diagnosis. Most of the cases are asymptomatic. Therefore,
the diagnosis is often delayed. Patients who experience vaginal
bleeding during pregnancy and those with post-coital bleeding
should be screened for cervical cancer, and speculum examina-
tion should definitely be performed in these patients. Pregnancy
does not affect the prognosis of cervical cancer (33, 34).

The cervix is soft and hypertrophic during pregnancy and usu-
ally moves towards the columnar epithelial porsio. Therefore,
unsatisfactory cytology and colposcopy are rare. In the study of
Baldauf et al. (35) regarding the management of 140 pregnant
women with abnormal smear results, it was found that colpos-
copy was adequate in 86% of the patients, compatible with 69%
biopsy diagnosis, 18% false positive, and 13% false negative
rates. Biopsy was performed in 115 patients, and bleeding was
noted in only 1 patient. They concluded that colposcopy and
accompanying biopsy are reliable procedures in the manage-
ment of abnormal smears.

Further, 86% of the cervical abnormalities during pregnancy
are LGSIL, and most of them are caused by HPV. The remain-
ing 14% are HGSIL. Hormonal and vascular changes during
pregnancy do not interfere with the natural progress of invasive
cervical cancer. There is no evidence showing faster progres-
sion of CIN to invasive cancer during pregnancy.

In conclusion, it should be noted that the goal during pregnancy
is not to diagnose and follow up preinvasive lesions or not to treat
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these lesions. The main goal during this period is to detect the
presence of invasive lesions, especially during the first half of the
pregnancy.
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122 Case Report

Rectus abdominalis muscle metastasis from uterine
leiomyosarcoma: An unusual case and review
of the literature
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Uterine leiomyosarcoma is an aggressive malignancy. Spread to the lung, thyroid, liver, brain, pancreas, heart, duodenum, breast, vagina, sub-
mandibular gland, and bone has been reported. We describe a case of metastatic uterine leiomyosarcoma to the rectus abdominalis muscle
as the first case in the literature. A 39-year-old nulligravid woman presented with a history of pelvic pain. Physical examination discovered
about a 6-cm mass in the suprapubic region. She had previously undergone a hysterectomy for uterine leiomyosarcoma. Operative findings
had revealed a mass measuring 4x5x6 cm located in the rectus abdominalis muscle. Abnormal mitotic figures and necrosis were evident,
and uterine leiomyosarcoma was diagnosed. Uterine leiomyosarcomas are malignancies of the smooth muscle arising from the myometrium.
Skeletal muscle is an uncommon site of metastasis by hematogenous spread. In conclusion, we have described a case of skeletal muscle me-
tastasis (first case of rectus abdominalis muscle metastasis) secondary to uterine leiomyosarcoma. (J Turk Ger Gynecol Assoc 2014; 15: 122-4)

Key words: Uterine leiomyosarcoma, metastasis, skeletal muscle, rectus abdominalis muscle

Received: 06 May, 2013 Accepted: 06 October, 2013

Introduction

Leiomyosarcomas are malignant tumors of smooth muscle,
and it constitutes 5% of soft tissue sarcomas (1, 2). It is diag-
nosed in 1.3% of all uterine malignancies (3). The disease
is most commonly detected in 30-40-year-old age groups,
and the prevalence is much higher in black women and
European-American Jews than other women (4).

The symptoms of disease are associated with the tumor size
and location. However, vaginal bleeding and abdominal pain
are mostly common. (5). The tumor primarily metastasizes
hematogenously. Spread to the lung (6), thyroid (7), liver (6, 8),
brain (9), and bone (6, 10) has been reported. To the best of our
knowledge, there are two cases of skeletal muscle metastasis
of uterine leiomyosarcoma reported in the literature (5, 11).

In this case report, we describe a case of metastatic uterine
leiomyosarcoma to the rectus abdominalis muscle as the first
case in the literature.

Case Presentation
A 39-year-old multigravid woman presented with a history of

pelvic pain and mass. She had hypertension and had no fam-
ily history of cancer and other chronic diseases. Previously,

she had undergone myomectomy for leiomyoma that was
confirmed by pathological examination. After the surgery, she
had in vitro fertilization (IVF) treatment, but she had no suc-
cessful pregnancy. After IVF treatment failure, she underwent
another surgery for uterine myoma, and pathologic investiga-
tion revealed leiomyosarcoma, and she was referred to our
hospital.

She underwent total abdominal hysterectomy, bilateral
salphingo-oopherectomy and bilateral pelvic paraaortic
lymph node dissection and appendectomy at our hospital in
December, 2005. There was no abnormality in the pelvis or the
other abdominal organs and anterior abdominal wall in the
immediate exploration. All the lymph nodes were confirmed
as reactive lymph nodes by pathological examination. The
patient was again admitted to our hospital with a complaint
of a suprapubic mass and pelvic pain in March 2006. Physical
examination discovered a round, well-circumscribed, mov-
able, firm, and painless mass of about 6 cm in the suprapubic
region. Moreover, transvaginal ultrasonography (Picker 9100,
Hitachi Medical Ltd, Tokyo, Japan) showed a hypoechoic
mass measuring 61x39 mm at the widest diameters anterior
to the urinary bladder (Figure 1). This mass could also be
a local inoculation; however, the odds for a hematogenous
dissemination are higher. Operative findings of a second
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surgery had revealed a myomatous mass measuring 4x5x6
cm located in the rectus abdominalis muscle. The mass could
not totally extracted from the rectus abdominalis muscle, and
histopathological examination revealed that the polypoid tis-
sue was highly cellular and composed of pleomorphic spindle
cells with hyperchromatic nuclei (Figure 2). Abnormal mitotic
figures and necrosis were evident, and uterine leiomyosarcoma
was diagnosed (Figure 3).

Her follow-up abdominal magnetic resonance imaging (MRI)
(Intera 1,5 T, Philips Medical Systems, France) 1 month after
surgery revealed a 3.5x2.5x2 cm mass in the left rectus abdomi-
nalis muscle, and chest X-ray showed 90x35 mm of opacity.
With those findings, she underwent 25 cures in total of 50 gr
external abdominal radiotherapy and 6 cures of chemotherapy
of Adriamycin 100 mg (Pfizer, New York, USA), Haloxan 3 gr
(Baxter, Deerfield, USA), and mesna 3 gr (Bedford Laboratories,
Bedford, USA). The patient was informed, and informed con-
sent was obtained. The patient was still alive and decided to
have her follow-up in another hospital; so, we do not have any
information about the fate of the mass anterior of the bladder,
and she was lost to follow-up.

Discussion

Leiomyosarcoma of the uterus originates from the myometri-
um (5). Uterine leiomyosarcomas constitute 25%-35% of uterine
sarcomas and 1% of uterine malignancies (12). It usually occurs
de novo, but in some cases, a history of prior irradiation may
be present (5). The tumor spreads most commonly by hema-
togenous route to the lung (6), thyroid (7), liver (6, 8), brain (9),
and bone (6, 10). Bronchogenic carcinoma, breast carcinoma,
melanoma, and gastrointestinal and urinary tract tumors com-
monly metastasize to skeletal muscle, but it is an unexpected
site of metastasis of leiomyosarcoma (5). It has a poor progno-
sis because of its high recurrence and metastasis (13). Salazar
et al. (12, 14) reported 5-year survival of leiomyosarcomas of
stage I of 53% and stage II-IV of 8%, respectively.

Up to date, 5 cases of skeletal muscle metastasis of leiomyosar-
coma have been reported (5, 11, 15-17). O’Brein et al. (5) pre-
sented a case of a 68-year-old patient with a complaint of pain-
less mass in the anterior aspect of the thigh. She had undergone
a hysterectomy 3 years ago for dysfunctional uterine bleeding.
Leiomyosarcoma was confirmed by pathological examination.
The patient had radiotherapy and chemotherapy. After 2 years
of surgery, a metastatic solitary lesion was found in the liver
and treated with radiofrequency ablation. Following 1 year of a
recurrence-free period, the patient presented with an enlarging
mass in her thigh region. MRI scan revealed 2 discrete masses in
the rectus femoris and gracilis muscle. Histological examination
of both lesions showed intermediate-grade leiomyosarcoma.
Nusrath et al. (11) presented a case of a 65-year-old female with
a mass in the left cheek. It was enlarging for 3 weeks. Physical
examination showed a discrete, tender mass in the left mas-
seter muscle and an enlarged preparotid lymph node. The fine
needle aspiration result was suspected squamous cell carcino-
ma. A wide local excision was performed, and histopathology
and immunohistochemical stains revealed a tumor that was
positive for desmin antibodies with mitotic figures. Computed
tomography (CT) scan of the chest was performed and was
negative for any tumors. A further excision was performed, and

The Bladder

Figure 1. Transvaginal ultrasound image: “A hypoechoic mass
measuring 61x39 mm at the widest diameters anterior to the
urinary bladder”

The Tumar

Figure 2. A photomicrograph of the pathological specimen (H&E,
x40): Metastatic leiomyosarcoma infiltrating the skeletal muscles

the patient was followed up with CT scans of the neck region.
But, the patient had a complaint of suprapubic discomfort dur-
ing the follow-up period. An ultrasound was performed and
showed a pelvic mass originating from the uterus or ovary.
Laparotomy was performed. At the laparotomy, they found a
large unresectable retroperitoneal mass that was adherent to
the small bowel, which on biopsy showed a leiomyosarcoma;
so, chemotherapy was given to the patient.

Aslan et al. (15) presented a case of a 76-year-old female with
a gross mass in the right temporal region. Two years before
presentation, she had been operated on for a primary uterine
leiomyosarcoma. She had not received any post-operative
radiotherapy or chemotherapy. Physical examination revealed
a gross mass, nearly 10 cm in maximum diameter, in the right
temporal region of the scalp. She was operated on, and the
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Figure 3. A photomicrograph of the pathological specimen:
Uterine leiomyosarcoma (H&E, x200): Cellular eosinophilic
spindle cell tumor with nuclear atypia and mitosis

mass was totally excised together with the temporalis muscle.
On histopathological evaluation, it was composed of spindle-
shaped atypical mesenchymal cells, which showed 10-12 mito-
ses/10 high-power fields with marked pleomorphism and cen-
tral cigar-shaped nuclei arranged in fascicles. The tumor mor-
phology was interpreted as high-grade (III) leiomyosarcoma.
Cappellani et al. (16) treated a 61-year-old woman for meso-
colon leiomyosarcoma by radical resection of left nephrec-
tomy and left hemicolectomy. Three years after the surgery,
a leiomyosarcoma of the duodenal wall was diagnosed, and
she underwent pancreatoduodenectomy. Three months later,
a mass was observed rapidly growing to a diameter of 4 cm
over 1 month. The histological examination revealed metasta-
sis from high-grade leiomyosarcoma. The patient underwent
chemotherapy treatment. The patient experienced progression
of disease with multiple pulmonary and encephalic metastases
5 months later.

Courtney et al. (17) presented a case of a 52-year-old female
with a metastatic uterine leiomyosarcoma to the left flank 10
years following total abdominal hysterectomy for a left primary
adnexal mass. Leiomyosarcomas rarely metastasize to the
flank or skeletal muscle. The majority of the recurrences occurs
within 8 to 16 months after hysterectomy. The case offers an
atypical recurrence of this malignancy.

In the present case, the patient had a diagnosis of leiomyoma
of the uterus and had undergone myomectomy. Pathology had
shown a benign lesion. But, in a short period, she again had
surgery for a similar complaint, but at that time, the histologi-
cal result was malignant. There may be a rapid progression to
leiomyosarcoma or misdiagnosis of the previous mass excised.
In conclusion, we present a case of metastasis of uterine leio-
myosarcoma to the rectus abdominalis muscle for the first time
in the literature. Therefore, skeletal muscle metastasis should
be kept in mind in the management of such malignancies.

Ethics Committee Approval: N/A.

Informed Consent: Written informed consent was obtained from patient
who participated in this case.

Peer-review: Externally peer-reviewed.

Author contributions: Concept - B.Y,, TG., HA., S.A.; Design - B.Y, HA.;
Supervision - T.G., B.Y,; Resource - HA., S.A.; Materials - B.Y, HA., S.A.;
Data Collection&/or Processing - B.Y,, H.A.; Analysis&/or Interpretation -
B.Y, HA.; Literature Search - B.Y, HA., S.A.; Writing - B.Y,, HA.; Critical
Reviews - T.G., B.Y.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: The authors declared that this study has received
no financial support.

References

1. Blanchard DK, Budde JM, Hatch GF, Wertheimer-Hatch L, Hat KF,
Davis GB, et al. Tumors of the small intestine. World J Surg 2000:
24: 421-9. [CrossRef]

2. Enzinger FM, Weiss SW. Leiomyosarcoma. In: Enzinger FM, editor.
Soft Tissue Tumors. St Louis: Mosby; 1988. p. 402-21.

3. Schwartz LB, Diamond MP, Schwartz PE. Leiomyosarcomas:
Clinical presentation. Am J Obstet Gynecol 1993; 36: 652-9.

4. Botwin KP, Zak PJ. Lumbosacral radiculopathy secondary to meta-
static uterine leiomyosarcoma. Spine 2000; 25: 884-7. [CrossRef]

5. O'Brien JM, Brennan DD, Taylor DH, Holloway DP, Hurson B,
O’Keane JC, Eustace SJ. Skeletal muscle metastasis from uterine
leiomyosarcoma. Skeletal Radiol 2004; 33: 655-9. [CrossRef]

6. Rose PG, Piver MS, Tsukada Y, Lau T. Patterns of metastasis in uter-
ine sarcoma. An autopsy study. Cancer 1989; 63: 935-8. [CrossRef]

7. Leath CA 3rd, Huh WK, Straughn JM Jr, Conner MG. Uterine leio-
myosarcoma metastatic to the thyroid. Obstet Gynecol 2002; 100:
1122-4. [CrossRef]

8. Soyer P, Riopel M, Bluemke DA, Scherrer A. Hepatic metastases
from leiomyosarcoma: MR features with histopathologic correla-
tion. Abdom Imaging 1997; 22: 67-71. [CrossRef]

9.  Wronski M, de Palma P, Arbit E. Leiomyosarcoma of the uterus
metastatic to brain: case report and a review of the literature.
Gynaecol Oncol 1994; 54: 237-41. [CrossRef]

10. Nanassis K, Alexiadou-Rudolf C, Tsitsopoulos P. Spinal manifes-
tation of metastasizing leiomyosarcoma. Spine 1999; 24: 987-9.
[CrossRef]

11. Nusrath MA, Kendall CH, Avery CM. Metastatic uterine leiomyosar-
coma masquerading as a primary lesion of the masseter muscle.
Int J Oral Maxillofac Surg 2006; 35: 466-8. [CrossRef]

12. Salazar OM, Dunne ME. The role of radiation therapy in the man-
agement of uterine sarcomas. Int J Radiat Oncol Biol Phys 1980; 6:
899-902. [CrossRef]

13. Iwamoto I, Fujino T, Higashi Y, Tsuji T, Nakamura N, Komokata T,
Douchi T. Metastasis of uterine leiomyosarcoma to the pancreas. J
Obstet Gynaecol Res 2005; 31: 531-4. [CrossRef]

14. Salazar OM, Bonfiglio TA, Patten SF, Keller BE, Feldstein M, Dunne
ME, Rudolph J. Uterine sarcomas: Natural history, treatment, and
prognosis. Cancer 1978; 42: 1152-60. [CrossRef]

15. Aslan E, Kuzeyli K, Cakir E, Reis A. Temporalis muscle metastasis of
the uterine leiomyosarcoma: A case report. Turk Neurosurg 2008;
18: 215-8.

16. Cappellani A, Di Vita M, Lo Menzo E, Zanghi A, Lanzafame S,
Veroux P, et al. Muscular metastasis from mesocolic and duodenal
leiomyosarcoma. A case report and a review of the literature. Ann
Ital Chir 2011; 82: 383-7.

17. Courtney MW, Levine EA. Uterine leiomyosarcoma metastatic to
soft tissue of the flank following a ten-year disease-free interval.
South Med J 2009; 102: 325-6. [CrossRef]


http://dx.doi.org/10.1007/s002689910067
http://dx.doi.org/10.1097/00007632-200004010-00019
http://dx.doi.org/10.1007/s00256-004-0787-5
http://dx.doi.org/10.1002/1097-0142%2819890301%2963:5%3C935::AID-CNCR2820630525%3E3.0.CO%3B2-9
http://dx.doi.org/10.1016/S0029-7844%2802%2902191-9
http://dx.doi.org/10.1007/s002619900142
http://dx.doi.org/10.1006/gyno.1994.1201
http://dx.doi.org/10.1097/00007632-199905150-00011
http://dx.doi.org/10.1016/j.ijom.2005.08.004
http://dx.doi.org/10.1016/0360-3016%2880%2990334-X
http://dx.doi.org/10.1111/j.1447-0756.2005.00344.x
http://dx.doi.org/10.1002/1097-0142%28197809%2942:3%3C1152::AID-CNCR2820420319%3E3.0.CO%3B2-L
http://dx.doi.org/10.1097/SMJ.0b013e318195132a

Case Report 125

Safe vaginal delivery in a renal transplant recipient:
A case report

Ttilay OzIii', Melahat Emine Dénmez!, Emine Dagistar?, Hikmet Tekce®
'Department of Obstetrics and Gynecology, Abant Izzet Baysal University Faculty of Medicine, Bolu, Turkey
?Department of Radiology, Abant lzzet Baysal University Faculty of Medicine, Bolu, Turkey
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Here, we aimed to present a case of safe vaginal delivery in a renal transplant recipient and to mention the possible additional risks of caesarean
section in such cases. A 40 year-old patient (G4P3), who had undergone renal transplantation 5 years ago, was admitted to our clinic at 39%7
weeks of pregnancy. The transplanted kidney at right iliac fossa was sonographically normal except for grade 1 hydronephrosis; the proximity
of vascular anastomoses between the transplanted kidney and iliac vessels to the lower segment of the uterus was remarkable. There was no
contraindication for vaginal delivery and it was believed that there would be a possible risk of injury to the transplanted kidney with caesarean
delivery. The patient delivered a healthy baby weighing 3540 grams. There is a risk of injury to the renovascular and ureter anastomoses in renal
transplant recipients during caesarean delivery. Normal vaginal delivery without abdominal compression is the safest method of delivery in
these patients. If a situation that can necessitate internal iliac artery ligation or caesarean hysterectomy such as placenta accreata is expected,
surgery should be performed in a centre where the renal transplant surgeon can oversee the surgery. (J Turk Ger Gynecol Assoc 2014; 15: 125-7)
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Introduction

Pregnancies in women with chronic renal insufficiency are
accepted as high risk pregnancies, because there are some
possible complications that can occur during pregnancy and
can affect the mother, the foetus or both. The most important
of these are the development or aggravation of pre-existing
hypertension and/or proteinuria, preeclampsia, intrauterine
growth retardation, premature delivery and its associated risks.
There can also be some deterioration of the renal condition.

The above risks are possible in renal transplant recipients.
However, in this case, there were some additional con-
cerns for the obstetrician, such as the risks associated with
the immunosuppressive medications that the patient was
required to use during pregnancy and the decision that
should be taken about the mode of delivery. Most of the
previous reports about the mode of delivery mention that
the transplanted kidney does not usually obstruct the birth
channel and vaginal delivery can be accomplished in most
cases (1, 2). These reports also mention that caesarean sec-
tion should be reserved for obstetric indications. A case series
of pregnant women with a renal transplant, however, shows
that most of the deliveries occurred by caesarean section (3).
Most of the deliveries in this series were premature deliveries.
Here, we present an uncomplicated pregnancy in a renal
transplant recipient who was followed by normal vaginal

delivery. The suspected surgical risk for the transplanted kid-
ney from the caesarean operation was higher because of the
proximity of the kidney and the renovascular anastomoses to
the caesarean surgery site.

Case Presentation

A 40 year old woman in her 4th pregnancy was admitted to
our clinic at a gestational age of 39 weeks 2 days. She had
undergone kidney transplantation to the right iliac fossa from
a living related donor 5 years previously. Before transplanta-
tion, she had been receiving antihypertensive treatment for
5 years and eventually developed end-stage renal disease.
One month after initiating haemodialysis, she underwent
the transplantation surgery. Since then, she had used several
immunosuppressive medications at differing doses, but upon
admission to our clinic, she was using Tacrolimus (Prograf;
Astellas Ireland Co. Ltd., Killorglin, Co. Kerry, Ireland) and
Azathioprine (Imuran; Glaxo Smith Kline, Istanbul, Turkey).
She had continued these two drugs throughout her preg-
nancy. After transplantation, her renal function tests were all
normal, and she had no hypertension. Her past and current
obstetric history were uneventful. She had no hypertension,
no deterioration in the renal functions and foetal develop-
ment, and amniotic fluid and Doppler evaluation of the umbil-
ical artery were all within the normal range. At 39 weeks and
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Figure 1. The transplanted kidney in the right iliac fossa (thick
arrow) which is very close to the foetal head in the vertex presen-
tation (thin arrow)

Figure 2. The proximity of the vascular supply of the new kidney
to the lower segment of the uterus is remarkable

2 days of gestation, the estimated foetal weight was 3716 grams.
The ultrasound evaluation of the transplanted kidney per-
formed with a Siemens SONOLINE Antares ultrasound machine
by using a 1-4 MHz transducer (Siemens Medical Solutions
USA Inc., Malvern, PA) demonstrated a normal kidney in the
right iliac fossa, except for grade 1 hydronephrosis. However,
the proximity of the vascular anastomosis between the trans-
planted kidney and the iliac vessels to the lower segment of
the uterus was remarkable at ultrasound (Figure 1, 2). From
the previous surgical records, it was confirmed that the renal
vein had been anastomosed to the external iliac vein and the
renal artery had been anastomosed to the internal iliac artery
at the right side while the kidney had been placed to the right
iliac fossa. Since the overall evaluation of the foetus and mother
showed no contraindication for vaginal delivery and since cae-
sarean delivery could pose a risk of injury to the transplanted

J Turk Ger Gynecol Assoc 2014; 15: 125-7

kidney, we followed the patient for vaginal delivery after
administering vaginal dinoprostone. She had an uncomplicated
vaginal delivery and gave birth to a healthy female baby weigh-
ing 3540 grams. The baby had no congenital defects. Informed
consent was obtained from the patient prior to publishing this
case report and accompanying images.

Discussion

As we mentioned before, most of the previous reports sup-
port the suggestion that a transplanted kidney has no obstruc-
tive effect on the birth channel, and no injury to the kidney
is expected during vaginal delivery. However, Shrestha et al.
(4) reported a case of caesarean section in a renal transplant
recipient during which the transplanted kidney was injured and
had to be surgically corrected. During renal transplantation, the
new kidney is most commonly placed to the iliac fossa and the
vessels of the new kidney are most commonly anastomosed to
the iliac vessels. The ureter of the new kidney is anastomosed
to the urinary bladder by ureteroneocystostomy. In our case,
however, the kidney had been placed to the right iliac fossa,
the renal vein had been anastomosed to the external iliac
vein as an end-to side anastomosis and the renal artery had
been anastomosed to the internal iliac artery as an end-to end
anastomosis. In a routine caesarean section, the phannenstiel
incision is generally used for entrance to the abdominal cavity
and a lower segment uterine incision is used for the uterus. In
the case of Shrestha et al. (4), the lower pole of the kidney was
accidentally transected during entrance to the abdominal cav-
ity through a phannenstiel incision. A blunt injury to a kidney
in this localisation also seems possible during traction of the
abdominal muscles to the lateral sides, which is a common
manoeuvre applied by surgeons after the peritoneal space is
entered. Also, this traction can be harmful for the anastomoses
of both the vessels and the ureter of the transplanted kidney
which are located very close to the site of this traction. Vaginal
delivery, which does not pose these risks, seems safer for
these patients because of these possibilities. Care should be
taken during vaginal delivery to avoid manoeuvres that can
cause blunt injury to the transplanted kidney, such as applying
compression to the uterus from the abdominal wall to ease the
delivery of the foetus.

Although the risks of hypertension, preeclampsia, intrauterine
growth retardation and premature delivery are higher in these
patients, the occurrence of such problems depends on the gen-
eral medical condition of the patient. If the transplanted kidney
functions very well and if the patient has no hypertension or
diabetes, and if there is no clinical finding of rejection of the
transplanted kidney, the pregnancy most probably progresses
in an uneventful manner. The renal function tests of our patient
after transplantation were all normal. The duration of time that
elapses after transplantation is also important. It is supposed to
be better if the female transplanted with a new kidney waits
at least two years before pregnancy (5). In this way, a stable
condition will be achieved for renal functions and immunosup-
pressive medications, and risks such as rejection, infection and
hypertension will be minimised (6). Since the time elapsed
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after transplantation was long for our patient and since she
was clinically stable, her pregnancy reached term without any
complications.

Renal transplant patients can have uncomplicated pregnan-
cies if the general medical condition of the patient is good.
Normal vaginal delivery without abdominal compression is
the safest method of delivery in suitable patients. Choosing to
perform a caesarean section in any condition which is unusual
is common among obstetricians because of a belief that it will
be safer. However, we wanted to state that pregnancy in renal
transplant patients is one of the important exceptions to this
belief. In renal transplant patients, the renovascular and ureter
anastomosis are situated in such a place that caesarean section
can have a risk of injury to these anastomosis as well as to the
transplanted kidney. If a situation that can necessitate internal
iliac artery ligation or caesarean hysterectomy such as placenta
accreata is expected, the surgery should be performed in a cen-
tre where the renal transplant surgeon can oversee the surgery,
since these procedures can be risky for the anastomoses of the
transplanted kidney.
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What is your diagnosis?

A 23-year-old patient was referred during her second pregnancy
at 38 weeks of gestation. The referring physician detected a
hyperechogenic mass over the vertebra and suspected it to be a
spinal lipoma with closed spina bifida. Her medical and obstet-
ric history was unremarkable. Prenatal evaluation was done
using a Voluson 730 Pro with a convex volumetric transducer
(RAB 4-8 MHz) probe. During her ultrasound evaluation, intra-
cranial findings of spinal dysraphism and vertebral irregularity
were absent, and nothing remarkable was observed, except for
a left paravertebral hypoechogenic skin mass. The mass was
36x35x18 mm in size. Power Doppler investigation showed high
vascularization in the mass (Figure 1). 3D ultrasound, enhanced

with power Doppler, permits one to visualize the highly vas-
cular skin lesion (Figure 2). With the aid of 3D ultrasound, the
location of the mass was estimated to be between T10-T12
(1) (Figure 3). There was no sign of cardiac failure due to the
hypervascular mass. What is your diagnosis?

Figure 1. a, b. Prenatal 2D (left) (a) gray scale and (right) (b) power
Doppler imaging of the lesion

Quiz

Figure 2. 3D power Doppler angiography of the lesion shows highly
vascularized, paravertebral skin mass

Figure 3. The localization of the mass with 3D ultrasound imaging
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Answer

On the same day, she delivered a 3150-g male infant vagi-
nally. He had a 4x3x2 cm skin hemangioma on the left tho-
racolomber paravertebral region (Figure 4). The mass was
confirmed to be a hemangioma with a postnatal ultrasound
evaluation. Fortunately, the newborn had neither thrombocy-
topenia nor anemia. The newborn was otherwise noted to be
healthy. The lesion spontaneously and completely regressed,
and no complications occurred during the follow-up period.
Hemangiomas are benign vascular tumors commonly located
in the skin and subcutaneous tissue. They are estimated to
occur in 0.3% of Caucasian infants (2). Their size is impor-
tant, because as their size increases, complications, like
thrombocytopenia, microangiopathic hemolytic anemia, and
Kasabach-Merritt syndrome, may occur (3). Despite these
possible important complications, they are rarely diagnosed
prenatally. This is probably because during prenatal evalua-
tion, the skin is often omitted.

Major risk factors for the development of hemangiomas are
advanced maternal age, placenta previa, preeclampsia, mul-
tiple pregnancies, and fair-skinned, female, and premature
infants (4). Chorionic villus sampling is also found to increase
the incidence of skin hemangiomas (5). Although they are com-
monly seen alone, they can also be a part of various syndromes,
like PHACE syndrome (6). So, careful investigation should also
be undertaken for other systems (eg, cardiovascular, facial).
Cutaneous lesions can be located anywhere on the body.
Their differential diagnosis should be made, because depend-
ing on their location, they can be misdiagnosed as lipoma,
fibroma, or even encephalocele. When they are located on
the skull, they can easily be confused with an encephalocele.
This significantly changes the prognosis and parental counsel-
ing. In these cases, visualization of the underlying bone conti-
nuity may be used to differentiate.

Fetal cutaneous lesions should also be evaluated with either
power or color Doppler in order to determine its vasculariza-
tion. Highly vascular lesions are mostly hemangiomas, where-
as low vascularity suggests masses, like lipomas or fibromas.
With the addition of the 3D ultrasound, the localization, size,
and volume of the lesion can be determined. These factors
are important in counseling the patient about the prognosis
of the lesion.

Magnetic resonance imaging (MRI) is another diagnostic
method in hemangiomas. However, in most cases, MRI is not
needed to establish the diagnosis. MRI can be used, especially
for the lesions located on the scalp in order to exclude an
encephalocele (7).

When skin hemangiomas are diagnosed prenatally, patients

Cetin et al.
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Figure 4. Postnatal photography of the hemangioma

should be counseled that this is a common and spontane-
ously regressing benign tumor. They can even begin regress-
ing prenatally (8). However, their sizes are important. If large
hemangiomas are diagnosed prenatally, the patient should be
monitored closely with ultrasound and functional echocar-
diography. Large hemangiomas can cause thrombocytopenia,
anemia, and cardiac failure. So, these patients should be
encouraged to deliver in a tertiary health-care facility.

Cihan Cetin, Selim Biiyiikkurt, Serdar Aykut, Cansun Demir
Department of Obstetrics and Gynecology, Cukurova University Faculty of
Medicine, Adana, Turkey
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Questions on the article within the scope of CME/CPD

. Squamous cell disorders are the most prominent pathology after HPV infection of cervix. Which of the
following is not a cofactor with HPV for cervical intraepithelial neoplasias?
a) Smoking
b) Chlamydial infections
¢) Oral contraceptives
d) Nulliparity
e) Immunosuppression

. Which one of the following answers is not associated cancer with HPV infection?
a) Anal cancer
b) Oral cavity cancer
¢) Vulvar cancer
d) Cervical cancer
e) Colorectal cancer

. Which of the following is the most correct answer for the management of “unsatisfactory cytology”?
a) Direct colposcopy
b) Repeat cytology at 12 months of initial test
c) Colposcopy if HPV test is positive
d) LEEP
e) Routine screening

. Which of the following is not acceptable for the management of ASC-US cytology?
a) Cervical biopsy
b) Repeat cytology at 1 year
c) HPV testing
d) Repeat cotesting at 3 years if HPV is negative
e) Colposcopy if HPV is positive

. All the following answers about the management of HSIL between 21-24 years of age are correct, except
a) Direct colposcopy
b) Immediate loop electrosurgical excision
c) Observation with cytology and colposcopy at 6 months intervals if no CIN seen on colposcopy
d) Routine screening if two negative cytology tests are observed after colposcopy
e) Diagnostic excisional procedure if HSIL persists for 24 months

. Which of the following answers is not acceptable for the management of HSIL?
a) Immediate hysterectomy
b) Immediate loop electrosurgical excision procedure
c¢) Direct colposcopy with endocervical assessment
d) Observation with cytology and colposcopy after negative colposcopic biopsy for ages between 21-24
e) Conization if CIN 2-3 observed on colposcopic biopsy at 21-24 years of age
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Tip oncesi 0grencilerin minimal invaziv cerrahi
becerilerinin degerlendirilmesi: Gelecekteki
ogrencilerden neler 6grenebiliriz?

Mostafa A. Borahay', Mary Jackson', Omer L. Tapisiz?, Elizabeth Lyons®, Pooja R. Patel', Ramsey Nassar’, G6khan Sami Kilig!
!Department of Obstetrics and Gynecology, University of Texas Medical Branch at Galveston, Texas, USA

’Department of Obstetrics and Gynecology, University of Texas Medical Branch at Galveston, Texas, USA; Department of
Gynecologic Oncology, Etlik Ziibeyde Harum Women’s Health Training and Research Hospital, Ankara, Turkey

SDepartment of Psychology, Institute for Translational Sciences, University of Texas Medical Branch at Galveston School of
Medicine, Texas, USA

“Taylor High School, Houston, Texas, USA

oz

Amac: Gelecekteki 6grencilerin bazal laparoskopik ve robotik cerrahi becerilerinin bilinmesi onlara en uygun 6gretim stratejilerini gelistirmek icin
esastir. Bu calismanin amaci lise ve iniversite 6grencilerinin temel laparoskopik ve robotik becerilerini belirlemek ve halen kadin hastaliklan ve
dogum asistam olan kisilerle karsilastirmaktir.

Gereg ve Yontemler: Kesitsel (Sinif 11-2) pilot ¢calisma. Universite ve lise 6grencilerinin laparoskopik ve robotik cerrahi becerileri simiilatérler kul-
lanilarak degerlendirildi ve kadin hastaliklan ve dogum asistanlari ile kiyaslandi. Ayrica, video oyunu oynama ve bilgisayar kullanimina iliskin anket
verileri toplandi.

Bulgular: Lise (n=9) ve tiniversiteden (n=8) toplam 17 6grenci, ayrica 11 asistan ¢alismayl tamamladi. Genel olarak, ¢grenciler basit egzersizleri
asistanlarla kiyaslanabilir sekilde yapti (p>.05). Ancak, 6grenciler karmasik egzersizleri tamamlamak icin 6nemli 6l¢iide daha uzun zaman harcadi
(p=.001). Son olarak, 6grenciler asistanlardan daha ¢ok video oyunlarn oynadi (p<.001).

Sonug: Gelecekteki 6grenciler 6zgecmislerinde farkli bir beceri durumuna sahip olabilirler. Bu fark muhtemelen video oyunlart oynamaktan dolay: gelis-
mis el-g6z koordinasyonu ile ilgili olabilir. Bu pilot ¢calismanin sonuclar cerrahi 6gretim stratejileri icin daha fazla aragtirmay: tesvik etmelidir.

Anahtar kelimeler: Simiilasyon, egitim, robotik cerrahi, laparoskopi, video oyunu
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Gebe kadinlara yonelik aile igi siddet:
[stanbul metropoliinde prospektif bir calisma

Hiiseyin Cengiz, Ammar Kanawati, Siikrii Yildiz, Sema Stizen, Tuba Tombul
Bakirkéy Dr. Sadi Konuk Egitim ve Arastirma Hastanesi, Kadin Hastaliklari ve Dogum Anabilim Dali, Istanbul, Tiirkiye

oz

Amac: Kadinlara, 6zelliklede gebe kadinlara yonelik siddet giderek diinya ¢capinda énemli bir problem olarak kabul edilmektedir. Gebe kadinlara
yonelik aile i¢i siddetle ilgili az sayida calisma mevcuttur. Bu calismanin amaci gebelik sirasinda goriilen aile ici siddetin yayginhgi ve bunu etkileyen
faktorleri belirlemektir.

Gereg ve Yontemler: Bu prospektif caigma Ocak 2012 ile Nisan 2013 tarihleri arasinda, Kadin Hastaliklar1 ve Dogum Kliniginde, yiiriitiildii. Yag ve
sosyo-ekonomik durumdan bagimsiz olarak toplam 1.349 gebe kadinla yerel dilde anket yontemiyle gériisiilmiistiir.

Bulgular: Calismaya dahil edilen olgularda aile ici siddetin sikligi %2.37 idi. Siddete maruz kaldigini belirten kadinlarin yas ortalamasi 29.06+5.53 yil
idi. Yas, evlilik siiresi, gravida, parite, egitim diizeyi, esin egitim diizeyi ve aylik gelir diizeyinin; kadinlarin aile i¢i siddete maruz kalmalan tizerinde
6nemli bir etkisi olmadig1 bulunmustur (p>0.05). Kalabalik, genis bir aile ile birlikte yasayan gebeler, cekirdek aile icinde yasayan gebelerle kiyas-
landiginda aile ici siddete maruziyet riski belirgin olarak artmstir (p=0.018).

Sonug: Gebelik sirasinda aile ici siddet potansiyel bir halk saghgi sorunudur. Egitim ve ekonomik 6zerklik ve toplumun davraniglan aile igi siddeti
azaltabilir. Kadinlan aile i¢i siddetten korumak i¢in saghk personelinin risk faktorlerinin farkindahklan artirmahdir.

Anahtar kelimeler: istismar, aile ici siddet, gebe kadinlar, Tiirkiye
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Postmenopozal kanamasi olan hastalarda
endometrial karsinomu ongormede u¢ boyutlu
power Doppler ultrasonun degeri

Sherif Hanafi, Ahmed Abou-gabal, Sherif Akl, Heba Abd El Baset
Department of Obstetrics and Gynecology, Ain Shams University Maternity Hospital, Cairo, Egypt

oz

Amac: Postmenopozal kanamali ve endometrium kalinligi =5 mm olan kadinlarda 3 boyutlu (3D) ultrason gériintilleme ile lciilen endometrial
hacim veya power Doppler indekslerinin benign ve malign endometrium arasinda ayrim yapip yapamadigini belirlemek.

Gerec ve Yontemler: Mevcut taminin dogrulugu galismast Ain Shams Universitesi Maternite Hastanesinde gerceklestirildi. Postmenopozal ka-
namali ve endometrium kalinligi =5 mm olan 84 hastada korpus uteri incelemesi icin 3D power Doppler ultrasonografi yapildi. Endometriumda
vaskiilarizasyon indeksi (VI), akim indeksi (FI) ve vaskiilarizasyon akim indeksi (VFI) ile birlikte endometrium hacmi hesaplandi. Altin standart
endometriumun histopatolojik tanisi idi.

Bulgular: Caligmaya dahil edilen 84 kadinin 56’sinda (%66.7) benign endometrial lezyonlar ve 28'inde (%33.3) malign endometrial lezyonlar vardi.
Endometrium kalinligi, endometrium hacmi ve akim indeksleri (VI, FI ve VFI) benign endometriumu olanlara kiyasla malign endometriumlu hasta-
larda daha yiiksekti. Alic1 islem karakteristigi egrisi altinda kalan alan (AUC) endometrium kalinligi icin 0.83, endometrium hacmi icin 0.73 ve en iyi
power Doppler degiskeni olan FI icin 0.93 idi. Maligniteyi 6ngérmede en iyi lojistik regresyon modeli AUC degeri 0.93 olan FI ve endometrial kalinlk
degiskenlerini icermekteydi.

Sonug: Benign ve malign endometrium arasindaki aynm konusunda 3D gériintilleme ile 6l¢iilen endometrial hacmin tanisal performansi 2D ult-
rasonografi ile ol¢iilen endometrial kalinhginkinden daha stiin degildi, ama 3D power Doppler indeksleri endometrial karsinomu 6ngérmede iyi
tam araglandir.

Anahtar kelimeler: Endometrial karsinom, postmenopozal kanama, power Doppler, 3-boyutlu ultrason
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Intrauterin inseminasyon zamaninin semen
parametrelerine etkisi

Elvan Koyun, Recep Emre Okyay, Omer Erbil Dogan, Miige Kovali, Sultan Seda Dogan, Biilent Giilekli
Dokuz Eyliil Universitesi Tip Fakiiltesi, Kadin Hastaliklari ve Dogum Anabilim Dali, [zmir, Tiirkiye

oz

Amac: Bu gozlemsel calismada yikama sonrasi sperm inkiibasyonunun baglangici ile intrauterin inseminasyon zamani arasi siirenin semen para-
metrelerine (konsantrasyon, motilite) etkisi olup olmadig1 arastirilmigtir.

Gereg ve Yontemler: Klinikte elde edilen 100 normozoospermik erkegin semen 6rnekleri oda sicakhginda 20 dakika likefaksiyon igin bekletildi.
Semen ornekleri makroskopik ve mikroskopik olarak incelendi. Gradyent ve sperm yikama medyumlari ile santrifiijden sonra 6rnekler inkiibatore
kondu. Konsantrasyon ve motilite 30, 60 ve 120 dakika sonra kaydedildi.

Bulgular: Bonferroni post-hoc test sonuclarina gore ortalama sperm sayisi (mil/mL), progresif sperm motilite yiizdesi (%) ve total motil sperm
sayis1 (mil) 30 ile 120 dakika (p=0.000, p=0.000 and p=0.000) ve 60 ile 120 dakika karsilastinldiginda (p=0.000, p=0.000 ve p=0.001) anlamh olarak
farkliydi. Fakat 30 ve 60 dakika karsilastinldiginda anlaml fark yoktu (p=1, p=0.173, p=1).

Sonug: Bu ¢alisma, semen parametrelerinin uzayan inkiibasyon zamanindan olumsuz etkilendigini gostermektedir. Yikama sonrasi sperm inkiibas-
yon baslangici ile IUl zamamn aras! siirenin 60 dakika ile sinirlandirilmasi gebelik oranlarim yiikseltebilir.

Anahtar kelimeler: [UI zamani, sperm yikama, semen parametreleri
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Melatoninin gebe olmayan rat uterusunda
myoelektriksel aktivite tizerine cift yonlu etkileri

Yavuz Simgek’', Hakan Parlakpinar®, Ugur Turhan’, Mehmet Emin Tagluk?, Burhan Ates®

'Kinkkale Universitesi Tip Fakiiltesi, Kadin Hastaliklari ve Dogum Anabilim Dali, Kinkkale, Tiirkiye
2fnonii Universitesi Tip Fakiiltesi, Medikal Farmakoloji Anabilim Dali, Malatya, Tiirkiye

3inonii Universitesi Tip Fakiiltesi, Kadin Hastaliklart ve Dogum Anabilim Dali, Malatya, Tiirkiye
1inénii Universitesi Mithendislik Fakiiltesi, Elektrik ve Elektronik Anabilim Dali, Malatya, Tiirkiye
Sinénii Universitesi Fen-Edebiyat Fakiiltesi, Kimya Anabilim Dali, Malatya, Tiirkiye

oz

Amac: Bu deneysel caligmada, melatoninin gebe olmayan rat uterusunun myoelektriksel aktivitesi (izerine etkilerinin incelenmesi amaglandi.
Gereg ve Yontemler: 46 disi rat 6 gruba ayrildi: (1) kontrol grubu; (0,2 ml %0.9 NaCL intravenéz (IV) verildi, n=6); (2) 0.4 mg/kg melatonin IV verildi
(n=8); (3) 4 mg/kg melatonin IV verildi; (4) tek doz 100 mU/kg oksitosin IV verildi (n=8) ; (5) 0.4 mg/kg melatonin ile birlikte 100 mU/kg oksitosin
IV verildi (n=38); (6) 4 mg/kg melatonin ile birlikte 100 mU/kg oksitosin IV verildi (n=8). Ratlara laparotomi yapildi ve uterin myoelektriksel aktivite
kaydedildi. Sinyallerin spektral icerigi (izerinden lizerinden ortalama sinyal tayfi gruplar arasinda karsilastirildi.

Bulgular: Melatoninin doz bagimh sekilde uterin myoelektriksel aktiviteyi arttirdigi saptandi. Oksitosin sonrasi melatonin verilmesi ile ortalama
sinyal gliciniin baskiladig1 goriildii. Melatonin verilen ratlarda serum melatonin konsantrasyonu anlamh olarak yiiksek bulundu.

Sonug: Calismamiza gore her ne kadar oksitosin ile uyarnilmig uterin elektriksel aktivite melatonin ile baskilansa da, melatonin doz bagimli olarak
uterin myoelektriksel aktiviteyi artirmaktadir. Bu bulgular, melatoninin anormal uterin aktivite ile karakterize durumlarnn tedavisi icin muhtemel
yararl etkilerinin arastinlmasina yonelik ileri calismalar yapilmasini hak etmektedir.

Anahtar kelimeler: Uterin kontraksiyon, melatonin, oksitosin, elektriksel stimiilasyon
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Uterin Leiomyoma etiopatogenezinde TWIST,
SERPINBS5 ve SERPIN1 genlerinin rolu

Mehmet Stihha Bostanci!, Merih Bayram', Siileyman Murat Bakacak?, Ozge Kizilkale Yildinm?, Rukset Attar®, Gazi Yildirim?,
Emin Umit Bagniacgik?, Baran Celtemen®

ISakarya Universitesi Tip Fakiiltesi, Kadin Hastaliklari ve Dogum Anabilim Dali, Sakarya, Tiirkiye

28iitcii Imam Universitesi Tip Fakiiltesi, Kadin Hastaliklart ve Dogum Anabilim Dali, Kahramanmaras, Tiirkiye

3Yeditepe Universitesi Tip Fakiiltesi, Kadin Hastaliklart ve Dogum Anabilim Dali, Istanbul, Tiirkiye

‘Gazi Universitesi Tip Fakiiltesi, Immunoloji Anabilim Dali, Ankara, Tiirkiye

sUniversitesi Tip Fakiiltesi, Kadin Hastaliklart ve Dogum Anabilim Dali, Ankara, Tiirkiye

oz

Amac: Bu calismanin amaci, uterin leiomyoma etiopatogenezinde Twist homolog 1 (TWIST), serin peptidaz inhibitér (SERPINB5) ve plazminojen
aktivator inhibitérii 1 (SERPIN1) genlerinin roliinii aragtirmaktir.

Gerecg ve Yontemler: Calismaya yaglar 39 ila 58 arasinda olan histerektomi yapilan 12 hasta dahil edilmistir. Histerektomi sonrasi él¢iilen uterin le-
iomyoma doku boyutlar 20 ila 130 mm arasinda idi. Doku 6rnekleri histerektomi yapilan hastanin normal myometriyum ve leiomyoma dokusundan
(1em3) elde edilerek ve -86 ° C’ de kullanima kadar saklanmustir. Materyaller histopatolojik degerlendirme sonucunda iki gruba ayrldi; kontrol grubu
(Grup 1), normal myometriyal dokusu ve ¢alisma grubu (Grup 2) uterin leiomyoma dokusu olarak kabul edildi. Uterin leiomyoma etiopatogenezi
icin TWIST, SERPINB5S ve SERPIN1genleri ¢ahsildi.

Bulgular: TWIST gen ekspresyonu leiomyoma grubunda anlamli olarak daha yiiksekti (p<0.001). SERPINB5 ve SERPIN1 genleri ekspresyonu uterin
leiomyoma grubunda azalmis olarak bulundu. Ancak fark istatistiksel olarak anlaml degildi.

Sonug: TWIST gen aktivitesi uterin leiomyoma dokusunda normal myometriyum dokusuna gore artmustir. Leiomyoma gelisimi, dstrojen ve proges-
teron reseptorlerine bagh olmasi disinda myometriyal hiicrelerinde artmis TWIST gen aktivitesi tarafindan da tetiklenebilir.

Anahtar kelimeler: Uterin leiomyom, etiopatogenez, TWIST, SERPINB5, SERPIN1
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Prenatal tanisi konulan izole muskiiler ventrikiiler
septal defektlerin dogal seyri

Onur Erol', Osman Sevket?, Seda Keskin?, Hasan Fehmi Yazicioglu', Ahmet GiiP

!Antalya Egitim ve Arastirma Hastanesi, Kadin Hastaliklari ve Dogum Klinigi, Antalya, Tiirkiye

2Siileymaniye Dogum Egitim ve Arastirma Hastanesi, Istanbul, Kadin Hastaliklart ve Dogum Anabilim Dal, Tiirkiye
3[stanbul Prenatal Merkezi, Kadin Hastaliklari ve Dogum Anabilim Dali, Istanbul, Tiirkiye

oz

Amac: Bu ¢aligmanin amact, izole muskiiler ventrikiiler septal defektin (m-VSD) antenatal dénem ve dogum sonrast bir yillik takip siirecinde dogal
seyri ve kromozomal anomalilerle iliskisini degerlendirmektir.

Gerec ve Yontemler: 2007 Agustos- 2012 Temmuz tarihleri arasinda tan konulan toplam 76 izole m-VSD olgusu calismaya dahil edildi. izole m-VSD
olgulannda defektin yerlesim yeri ve capi, tani sonrasi antenatal dénem ve dogum sonrasi bir yillik takipte kapanma orani, gebelik sonuglari, kromo-
zomal anomali goriilme orani degerlendirildi.

Bulgular: 76 olgudan bir tanesi dogum sonrasi kaybedilmis, 33 olgu dogum sonras1 dénemde takip edilememistir. 44 olguda dogum sonrasi bir yilik
takipte 3 olguda (6.8%) intrauterin dénemde, 33 olguda (75%) dogum sonrasi ilk bir yilda defekt kapanmigtir. Olgulann tiimii degerlendirildiginde
apikal yerlesim gosteren defektde spontan kapanma daha sik olmasina ragmen, mid-muskiiler yerlesim gosteren defektle karsilastinldiginda spon-
tan kapanma orani bakimindan istatistiki bir fark saptanmamustir (p>0.05). Capt =3 mm olan defektlerin %83.8’i (44 olgudan 36 tanesi) tani sonrasi
antenatal débnem ve dogum sonrast ilk yillda kapanmustir.

Sonug: Dogum sonrast ilk yilda m-VSD’in spontan kapanma oraninin yiiksek oldugu sonucuna varilmigtir. Ayrica kiiciik defektler cogunlukla spon-
tan kapanmaktadir.

Anabhtar kelimeler: izole, muskiiler ventrikiiler septal defekt, spontan kapanma
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Genetik amniyosentez sirasinda kanama fetal
Doppler parametrelerini etkiler mi?

Cantekin Iskender!, Ebru Tanim?, Tayfun Cok? Hakan Kalayci, Ayse Parlakgiimiis?, Cem Yalginkaya?
'Dr Zekai Tahir Burak Egitim Arastirma Hastanesi, Perinatoloji Anabilim Dali, Ankara, Turkey
’Baskent Universitesi Tip Fakiiltesi, Kadin Hastaliklari ve Dogum Anabilim Dali, Adana, Turkey

oz

Amac: Bu caligmanin amaci amniyosentez sirasinda igne giris yerinden kanama ile fetal Doppler parametreleri arasindaki iliskinin aragtirilmast idi.
Gereg ve Yontemler: Bu prospektif calisma, Temmuz 2010 ve Subat 2011 tarihleri arasinda yapilmigtir. Bu dénemde 215 amniyosentez uygulandi.
Down sendromlu 5 hasta calisma disi birakildi. Kalan 210 hasta Grup! (giris yerinde kanama) ve Grup 2 (kontrol grubu) olarak ikiye ayrldi. Bir igne
tipi tiim hastalar icin kullanildi. Umbilikal arter rezistif indeksi (UARI), umbilikal arter pulsatilite indeksi (UAPI), orta serebral arter rezistif indeksi
(MCARYI), orta serebral arter pulsatilite indeksi (MCAPI) ve orta serebral arter pik sistolik hiz (MCAPSV) islemden 6nce, ve islemden hemen sonra
olcildu.

Bulgular: Amniyosentez sirasinda igne giris yerinde kanama UART'i degistirmedi (Grup 2 Grup 1 igin % 34 artis ve % 46,5 artis, p = 0.238). MCARI
(Grup 1 icin% 52 artis ve Grup 2 i¢in% 45 artig, p = 0,622), veya MCAPSV’de de islem sonrasinda gruplar arasinda fark yoktu (Grup 1 i¢in % 37 artis
ve Grup 2 icin % 49 artis , p = 0,199). UARI, MCARI, MCAPI ve MCAPSYV icin her iki grupta, amniyosentez 6ncesi ve sonrasinda anlaml fark saptan-
mamustir. Sadece Grup 2'de amniosentez sonrasi UAPI'de istatistiksel olarak anlaml bir artis vardi.

Sonug¢: Amniyosentez sirasinda kanama umbilikal arter ve orta serebral arter Doppler parametrelerini etkilememektedir.

Anahtar kelimeler: Amniyosentez, kanama, fetal Doppler
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Pelvik Organ Prolapsuslu Kadinlarin Uterosakral
Ligamanlarinda Hoxa 11 ve MMP 2 Gen Ekspresyonu

Nafiye Yilmaz', Giilnur Ozaksit!, Yunus Kasim Terzi2, Saynur Yimaz!, Burcu Budak!, Orhan Aksakal', Feride Iffet Sahin?
'Dr. Zekai Tahir Burak Kadin Sagligi ve Egitim Arastirma Hastanesi, Ankara, Tiirkiye
’Baskent Universitesi Tip Fakiiltesi, Klinik Genetik Anabilim Dali, Ankara, Tiirkiye

oz

Amacg: Pelvik organ prolapsusu(POP) pek ¢ok kadimin yagam Kkalitesini olumsuz etkileyen sik karsilagilan bir problemdir. Uterosakral ligaman-
lar(USL) POP lu kadinlarda etkilenen pelvik organlari destekleyen 6nemli yapilardir. HOXA genleri USL gelisimini kontrol ederler. Biz calismarmizda
POP olan ve olmayan kadinlarnn USL da HOXA 11, MMP2 eksperyonunu karsilastirdik.

Gereg ve Yontemler: Zekai Tahir Burak Kadin Saghg Egitim ve Aragtirma Hastanesinde prospektif kesitsel bir caligma planlandi. Biz ¢alismarmiz-
da POP olan( n:18) ve olmayan(n: 15) kadinlarin USL da HOXA 11, MMP2 ekspresyonunu karsilastirdik. USL da TriPure ile RNA izolasyonu yapild.
HOXAI11 VE MMP2 ekspresyon sevyeleri semikantitatif RT PCR in Ligth Cycler 480 sistemi ile belirlendi. RT PCR reaksiyonu icin real time ready
catalog assays kullanildi.

Bulgular: Yas, parite, vucut kitle indexi ve menopozal durum agisindan 2 grup arasinda fark yoktu. Ortalama MMP 2 RNA ekspresyonu POP gru-
bunda 1.27 = 0.6,POP olmayan grupta 0.75+ 0.4 idi(p: 0.007). Ortalama HOXA11 RNA ekspresyonu POP grubunda 2.57+2.4, pop OLMAYAN grupta
1.94+1. 4 ( p: 0.376). POP olan hastalar hafif ve ileri derece POP diye gruplandirildiginda HOXA 11 ve MMP2 ekspresyonunda gruplar arasinda fark
yoktu (>0.05)

Sonug: POP ve kontrol grubu arasinda USL HOXA 11 RNA ekspresyonunda fark olmamasina ragmen MMP 2 RNA ekspresyonunda anlaml farkhlik
bulundu. Bu konuda sinirh ve sonuclar tartismali caismalar mevcuttur. Daha genis vaka sayili calismalara ihtiyag vardir.

Anahtar kelimeler: HOXA11, MMP2, Pelvik organ prolapsusu
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Servikal premalign lezyonlar ve yonetim

Faruk M. Kose, Murat M. Naki )
Bahcgesehir Universitesi Tip Fakliltesi, Kadin Hastaliklart ve Dogum Anabilim Dali, Istanbul, Turkey

oz

Serviks kanseri; ulusal kanser taramasi olan gelismis lilkelerde onuncu sirada olmasina ragmen, az gelismis tilkelerde ikinci siradadir. Saghk Bakan-
g1 verilerine gore Tirkiye'de servikal kanser, kadin kanserleri arasinda sekizinci siradadir. Gliniimiizde, en etkili serviks kanseri taramasi servikal
smear almaktir. Bu nedenle, preinvazif lezyonlarin yakalanmasi ve invazif kansere ilerlemesinin engellenmesi icin periyodik tarama programlarinin
6nemi biiyiiktiir. Tarama programlarini degistirmeden human papilloma virtis (HPV) asilarnin kullanilmasi, serviks kanserini 6nleme agisindan yeni
bir anlayis getirmistir. Preinvazif lezyonlarnn yonetimi her kadin hastaliklar ve dogum uzmaninin bilmesi gereken bir konudur. Bu asamada gereksiz
islemlerin ve tedavilerin 6nlenmesi acisindan hastalarin dogru yoénlendirilmeleri gerekir. Kanser fobisi olusturulmamaldir. Histolojik tani1 olmadan
ablatif veya destriiktif tedaviler yapilmamalidir ve esit rekiirrens riski nedeniyle de histerektomi 6nerilmemelidir.

Anahtar kelimeler: Serviks, preinvazif lezyonlar, ydnetim, human papilloma viriis
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Uterin leiomyosarkomanin rektus abdominalis
kasina metastazi: Nadir bir vaka sunumu ve
literatiiriin derlenmesi

Tayfun Giingér', Serap Akbay?, Hayri Akstit?, Biilent Yilmaz?®

Zekai Tahir Burak Kadin Sagligi ve Egitim Arastirma Hastanesi, Kadin Hastaliklari ve Dogum Anabilim Dali, Ankara, Tiirkiye
?Zekai Tahir Burak Kadin Saglig ve Egitim Arastirma Hastanesi, Patoloji Anabilim Dali, Ankara, Tiirkiye

3[zmir Katip Celebi Universitesi Atatiirk Egitim Arastirma Hastanesi, Kadin Hastaliklart ve Dogum Anabilim Dali, Izmir, Tiirkiye

oz

Uterin leiomyosarkom agresif malign bir tiimordiir. Akciger, tiroid, karaciger, pancreas, kalp, duedonum, meme, vajina, submandibular bez ve
kemik metastazlan bildirilmistir. Bizim olgumuz literatiirdeki ilk rectus abdominalis metastazi olan uterin leiomyosarkom vakasidir. 39 yasinda nul-
ligravid pelvik agn sikayeti ile basvurdu. Hastanin yapilan fizik muayenesinde suprapubik bolgede yaklasik olarak 6 cm’lik kitle ele geldi. Hastanin
anamnezinde daha once uterin leiomyosarkom nedeni ile operasyon hikayesi vardi. incelemeler sonucunda rektus abdominalis kasi icerisinde
4x5x6 cm boyutlarnnda kitle izlendi. Patolojik incelemede anormal mitozlar ve nekroz odaklar izlendi ve uterin leiomyosakom metastazi tanisi aldi.
Uterin leiomyosarkom uterin diiz kas hiicrelerinden kdken alan malign bir tiimordiir. Hematojen yol ile iskelet kas1 metastazi ¢cok nadir goriiliir. Biz
burada literatiirde ilk defa rastlanan, uterin leiomyosarkomun rektus abdominalis kasina metastazini sunduk.

Anahtar kelimeler: Uterin leiomyosarkom, metastaz, iskelet kasi, rektus abdominalis kasi
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Renal transplanth bir hastada giivenli vajinal dogum:
Vaka takdimi

Tiilay Ozlii', Melahat Emine Dénmez!, Emine Dagistan?, Hikmet Tekge?®

'Abant Izzet Baysal Universitesi Tip Fakiiltesi, Kadin Hastaliklari ve Dogum Anabilim Dali, Bolu, Tiirkiye
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oz

Renal transplanti olan komplike olmamis gebelerde vajinal dogum miimkindiir. Bu vaka takdiminde renal transplanth bir hastada giivenli vajinal
dogum olgusunun sunulmasi ve bu tiir vakalarda sezaryenin olasi ek risklerinin vurgulanmasi amaclandi. 40 yasinda (G4P3), 5y1l 6nce hipertansiyo-
na bagh gelisen son dénem bobrek hastalig1 nedeniyle renal transplantasyon yapilan hasta 392/7 gebelik haftasinda klinigimize basvurdu. Transplan-
tasyon sonrasi bobrek fonksiyonlan ve kan basinci normal seyreden hastanin gecmis ve simdiki obstetrik hikayesinde 6zellik bulunmamakta idi.
Fetal gelisim, amniyon sivisi, umbilikal arter Doppleri de normal sinirlarda idi. Sag iliak fossadaki transplante bébrek ultrasonda 1. derece hidro-
nefroz disinda normal olarak degerlendirildi. Fakat, transplante bobrek ile iliak damarlar arasindaki vaskiiler anastomozlarn uterus alt segmentine
yakinlig: dikkat cekmekte idi. Gecmis cerrahi kayitlardan renal venin eksternal iliak vene ve renal arterin internal iliak artere sag tarafta anastomoz
edildigi 6grenildi. Vajinal dogum icin herhangi bir kontrendikasyon bulunmamasi ve sezaryende transplante bobrege zarar verme ihtimalinin olmasi
nedeniyle hasta vajinal dinoproston uygulamasini takiben normal dogum i¢in takip edildi. Sorunsuz bir vajinal dogumla 3540 gr saghkl bir kiz bebek
dogurtuldu. Renal transplanth hastalarda renovaskiiler ve tireter anastomozlarnnin ve bébregin yerlesimi dolayisiyla sezaryenle dogumda bu yapilara
zarar verme ihtimali olabilir. Abdominal kompresyon uygulanmadan gergeklestirilecek normal vajinal dogum renal transplanth hastalardan uygun
olanlarda en giivenilir dogum seklidir. Plasenta akreata gibi internal iliak arter ligasyonu yada sezaryen histerektomi gerektirebilecek bir durum
bekleniyorsa, bu miidahaleler transplante bébregin anastomozlar i¢in riskli olabileceginden, cerrahi renal transplant cerrahinin da ameliyata kati-
labilecegi bir merkezde yapilmalidir.
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