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surgery: a retrospective study of 138 cases
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ABSTRACT
Objectives: The aim of this study was to evaluate the safety, feasibility, and effectiveness of transvaginal myomectomy surgery.

Material and methods: We conducted a retrospective study in Shengjing Hospital of China Medical University. In all,
138 patients underwent transvaginal myomectomy from March 2009 to March 2019. The perioperative clinical data, such
as position and size of myomas, operative duration, blood loss, intraoperative and postoperative complications, and hos-
pitalization time were retrospectively analyzed.

Results: All transvaginal myomectomies were performed without conversion to laparotomy. The mean vaginal operating
time was 56.0 (+ 17.2) minutes. The mean operative estimated blood loss was 89.2 (+ 36.8) mL. No significant intraopera-
tive complications occurred. The median time of intestinal function recovery after operation was 1 day (range 1-4 days).
The median time of hospital stay was 4 days (range 3-10 days); 12 (8.7%) patients experienced postoperative morbidity.

Conclusions: Transvaginal myomectomy is a minimally invasive surgery that can be performed without leaving a scar on
the body surface. It can be performed safely and effectively by a skilled surgeon in cases with a specific surgical indication

for this approach.

Key words: uterine myomas; natural orifice surgery; vaginal myomectomy

Ginekologia Polska 2019; 90, 10: 617-621

INTRODUCTION

Uterine fibroids are the most common benign tumors of
the female reproductive organs, being found in 20-30% of
women of reproductive age [1]. Leiomyoma is an important
clinical condition in gynecology. It causes abnormal uterine
bleeding, pelvic pressure symptoms, spontaneous abortion,
and pelvic pain [2]. Most patients require surgical treatment
for symptomatic fibroids. Since uterine fibroids are well-lined
and non-capsulated benign tumors, myomectomy is
an effective treatment option for symptomatic fibroids [3].
In recent years, with increased awareness of health care
and greater requirements for quality of life, the incidence of
myomectomy is increasing [4, 5]. In addition to the classical
treatment strategy of laparotomy, other techniques such as
laparoscopy, operative hysteroscopy and the transvaginal
route have been widely used for uterine fibroids in recent
decades [6]. The choice of approach for a myomectomy de-
pends on the size, number, and location of fibroids, as well as
the skill of the surgeon. In 1994, Magos et al. [7] first reported
3 cases of transvaginal myomectomy. Compared with lapa-
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Shengjing Hospital of China Medical University, 110004 Shenyang, China
e-mail: yinghanchen@163.com

roscopy, transvaginal myomectomy is considered to offer
many advantages, such as leaving no external scarring, low
medical cost, and quick postoperative recovery. Being that
it is less invasive than laparoscopy, there is also a better
psychological outcome for the patient [8, 9]. However, due
to limited operating space, a restricted field of view, and
other relevant complications, the application of transvaginal
myomectomy is not as widespread as that of laparoscopic
surgery [10]. This paper retrospectively analyzed the clinical
data, complications, and outcomes of a series of patients
who underwent transvaginal myomectomy performed by
experienced surgeons over the past 10 years. The goals of
this study are to investigate the safety, feasibility, and ef-
fectiveness of this surgical procedure.

MATERIAL AND METHODS
Subjects
This study collected 138 cases of patients with complete
medical records, who underwent transvaginal myomectomy
in the Department of Obstetrics and Gynecology, Shengjing
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Table 1. Demographics of 138 women who underwent vaginal

myomectomy

Characteristics of patients

Mean age, years £+ SD 396+115
Nulliparous, n (%) 10(7.2)
Parity, median (range) 1(0-4)
Previous surgery, n (%)

Previous cesarean section 13 (9.4)
Oophorocystectomy 5(3.6)
Adnexectomy 2(1.4)
Tubal ligation 2(1.4)
Laparotomic myomectomy 1(7.2)
Appendectomy 3(2.2)
Symptomatic uterine fibroids, n (%)

Menorrhagia 24(17.4)
Menostaxis 12(8.7)

Frequent micturition Symptoms of bladder compression 5 (3.6)
Dysmenorrhea 2(1.4)
Rapid myoma growth 3(2.2)

Hospital of China Medical University from March 2009 to
March 2019.The characteristics of the patients are reported
inTable 1. All of the patients provided informed consent. This
study was approved by the Ethics Committee of our hospital.

Preoperative assessments

In addition to a complete medical history, all patients
underwent careful physical and ultrasound examinations
to comprehensively evaluate the uterus and fibroids (size,
location, morphology, and activity). Some patients also un-
derwent pelvic magnetic resonance imaging (MRI). Before
transvaginal myomectomy, cervical cytology was routinely
performed on all patients, and diagnostic curettage was
performed on patients with abnormal menstruation to ex-
clude endometrial lesions. The preoperative examinations
excluded the ovarian diseases, pelvic adhesions, severe
endometriosis, or pelvic inflammation.

Preoperative preparation

Sexual activity was forbidden for all patients for one
week before surgery, and iodophor was used for vaginal
disinfection twice per day for three days before the surgery.
If vaginal inflammation was present before surgery, trans-
vaginal myomectomy was not performed until the vaginal
inflammation was cured. All patients underwent routine
preoperative mechanical and chemical bowel preparation
and received a single dose of prophylactic intravenous an-
tibiotics immediately before the start of the procedure.
The procedure was performed under general endotracheal
anesthesia in the lithotomy position.

Surgical procedure

If uterine fibroids were located in the posterior wall of
the uterus, the posterior vaginal wall was incised at the
uterosacral ligament to expose the pouch of Douglas and
access the retroperitoneum. If uterine fibroids were located
in the anterior wall of the uterus, an incision was made
along the anterior fornix bilaterally and inwardly until the
anterior peritoneum was reached. If the anterior wall space
was limited, it was enlarged by an inverted “T” incision;
if the uterus was large, the anterior and posterior fornices
were incised simultaneously to enter the abdominal cavity,
which is conducive to everting the uterus. After entering the
abdomen, the location, size, and number of fibroids were
explored. The uterus and uterine fibroids were exposed,
and the fibroids were clamped and pulled outward. Pituitrin
(6-12 U) was injected into the myometrium in the vicinity
of the tumor. The myometrium was bisected to the fibroid
pseudocapsule, and uterine fibroids were dissected. If a fi-
broid was large and could not be completely removed via
the vagina, it was separated while being morcellated into
wedge-shaped pieces, so it could be removed via the va-
gina. After the removal of larger fibroids, the whole uterine
body was pulled into the vagina. Careful examination was
undertaken by the surgeon of the uterine body for small
fibroids, which were removed if present. The fibroid pseu-
docapsule was trimmed using 1-0 absorbable sutures to
suture the uterus with intermittent sutures of 1 to 2 layers
of the myometrium and continuous suturing of the serosa
layer. Subsequently, 2-0 absorbable sutures were used to
suture the peritoneal reflection and the vaginal incisal mar-
gin, and a T-type tube was placed in the vaginal incision
for drainage. The vagina was then filled with two pieces of
iodophor-soaked gauze, a ureteral catheter was placed, and
the surgery was completed.

Postoperative management and follow-up

Postoperative routine intravenous infusion of antibiot-
ics was performed for 3 to 5 days. The patients were given
aliquid diet for 6 hours after surgery and a semiliquid diet on
the following day. The vaginal gauze and ureteral catheter
were removed 24 hours post-surgically. Vaginal drainage
generally lasted for approximately 48 to 72 hours. Rou-
tine monitoring of body temperature, hemography, and
exhaust time were performed. At the 2-month, 6-month
and 12-month follow-up visits to the general outpatient
department, general physical examinations, gynecologi-
cal examinations, and pelvic ultrasounds were performed.

Observation indicators
According to the clinical data, the following indicators
were collected: the location, number, and volume of uterine
fibroids; operative time; intraoperative blood loss; intra-

618 www. journals.viamedica.pl/ginekologia_polska
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operative and postoperative complications; postoperative
morbidity; length of postoperative hospital stay; and post-
operative fever. Fever was defined as temperature increasing
to greater than 38°C on two occasions at least 6 hrs apart
within 24 hrs, commencing 24 hrs after surgery.

Statistical analysis
Statistical analysis was performed using SPSS software,
version 16 (SPSS Inc. Chicago, IL, USA). The results are ex-
pressed as the mean + standard deviation.

RESULTS
Characteristics of uterine fibroids

The characteristics of uterine fibroids in the 138 cases
of transvaginal myomectomy are shown in Table 2. Greater
than half of the cases (60.9%) had multiple fibroids. Of these
cases, 8 had greater than 5 fibroids, and the greatest num-
ber of fibroids removed in one case was 13. Most cases
(85.5%) had fibroids in the uterine body: 12 cases had cer-
vical fibroids, and 8 cases had broad ligament fibroids. In
two-thirds of cases (66.7%), the maximum fibroid diameter
was between 5 and 10 cm, and the largest fibroid removed
had a diameter of 12 cm.

Perioperative performance data
All 138 cases were successfully completed, with no
adjacent organ injury or other intraoperative complica-

Table 2. Characteristics of Myomas

Characteristics of Myomas

Single, n (%) 54(39.1)
Multiple, n (%)
<5 76 (55.1)
>5,<10 6(4.3)
>10 2(14)
Corpus myoma, n (%)
Subserosal 47 (34.1)
Intramural 54(39.1)
Intramural/Subserosal 17(12.3)
submucous 0
Special position, n (%)
Cervical myoma 11(8.0)
Cervical/corpus 1(0.7)
Broad ligament myoma 8(5.8)
Broad ligament/corpus 0
Myoma size cm + SD 6.7+1.8
Diameter <5 cm, n (%) 43(31.2)
Diameter >5cm < 10 cm, n (%) 92 (66.7)
Diameter > 10 cm, n (%) 3(2.2)

tions. Perioperative performance data are summarized in
Table 3. No postoperative complications occurred. Postop-
erative analgesia was considered routine for the transvagi-
nal myomectomy procedure. Postoperative pathological
examinations revealed uterine fibroids.

Postoperative morbidity: Twelve patients had postop-
erative temperatures greater than 38°C, and the postopera-
tive morbidity rate was 8.7%. All patients underwent blood
culture and drug susceptibility tests, and Escherichia coli
was detected in the cultures of two patients. The symptoms
of ten patients resolved 4 to 6 days after combined treat-
ment with antibiotics and traditional Chinese medicines
that promote blood circulation and reverse blood stasis. The
two other patients developed postoperative uterine and
pelvic abscesses, which were treated with interventional
ultrasound-guided puncture and pus aspiration. No other
complications occurred after antibiotic treatment. All pa-
tients with fever were treated with early surgery. The opera-
tive time was a minimum of 1.5 hours.

Prognosis

The mean time to follow-up with patients was
9.0 = 2.2 months (3-12 months). There were 43 patients that
underwent surgery due to menometrorrhagia, menostaxis,
frequent urination due to bladder compression, or lower ab-
dominal pain. All symptoms were alleviated after surgery; no
residual fibroids were found on gynecological examination
or ultrasonography. Postoperative follow-up visits showed
good healing of the fornix mucosa. Four patients had fertil-
ity requirements. Because contraception was required for
2 years, and the follow-up period was short, no postopera-
tive pregnancies have been reported.

DISCUSSION
Though transvaginal myomectomy has many benefits
as mentioned, it is not suitable for all patients who re-
quire myomectomy. However, there is currently no uniform
standard for indications for transvaginal myomectomy [11].
Some scholars have suggested that the size of the uterus
should not exceed the gravid uterus at 12, 14, or 16 weeks

Table 3. Perioperative performance

Results
56.0£17.2 (30-110)
89.2 + 36.8 (40-300)

Blood transfusion rate (n, %) 1(0.7)

Characteristic
Mean operative time (min + SD, range)

Mean blood loss (mL + SD, range)

Mean intestinal function recovery time,

median days (range) 1(1-4)

Postoperative fever (n, %) 12(8.7)

Mean hospitalization after surgery,

median days (range) 4(3-10)

www. journals.viamedica.pl/ginekologia_polska 619
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of gestation. Others have suggested that the diameter of
fibroids should be no more than 7cm, 10 cm or 11 cm. Still
others have suggested that the number of fibroids should
not exceed three, while some scholars believe that there
should be no restrictions on the number of fibroids. It has
also been suggested that fibroids in the anterior wall are
not suitable for transvaginal myomectomy [12-15]. We
believe that whether transvaginal myomectomy is a suit-
able treatment option depends on the patient’s condi-
tions. The decision to perform transvaginal myomectomy
is determined based on a comprehensive assessment of
multiple factors, including size, number, type (subserosal,
intramural, etc.), and location of fibroids, vaginal condi-
tions, the history of pelvic inflammation, proficiency of
the surgeon, and the presence of an adnexal mass. Careful
gynecological examination and ultrasonography are very
important to determine if the patient is a candidate for this
procedure. A MRI should be performed before surgery if
necessary. Adequate preoperative assessment and adher-
ing to strict indications are essential for the success of the
surgery. Therefore, the incidence of intraoperative and
postoperative complications can be avoided or reduced,
and the likelihood of conversion to laparotomy can be
minimized.

Transvaginal myomectomy has multiple advantages,
which have been discussed extensively [16, 17]. These
include advantages in operative time, intraoperative
blood loss, degree of postoperative pain, postopera-
tive recovery time of intestinal function, average length
of postoperative hospital stay, medical expenses, and
aesthetic/psychological effects without abdominal inci-
sions [18]. The results of this study are consistent with
the general conclusions of previous studies. We believe
that, compared with laparoscopic surgery, the great-
est advantage of transvaginal myomectomy is that the
surgeon can perform every step of the operation under
direct vision, which is more accurate, safe and expedient
than under microscopic view. This is true especially when
the fibroids are large and buried deeply in the uterus. In
the case of a transvaginal approach, conventional lay-
ered sutures can be performed on deep uterine muscle
wounds, which can improve the reliability of repairing
large uterine defects and can compensate for the defi-
ciency of the laparoscopic approach in this area. In addi-
tion, because transvaginal myomectomy does not require
expensive and complex equipment, it is more suitable for
economically underdeveloped areas.

However, transvaginal myomectomy has not been as
widely practiced as laparoscopic myomectomy, mainly due
to the technical difficulties of transvaginal operations, in-
cluding limited operating space, restricted field of view and
concerns about the injury risk of adjacent organs [17, 19].

The key to this procedure is eversion of the uterus; there-
fore, preoperative examination should determine the loca-
tion of the major fibroids. If a fibroid protrudes from the
anterior wall, it is easy to evert the uterus from the anterior
fornix. Otherwise, it should be everted from the posterior
fornix. When the volume of the uterus is large, or large
fibroids are present, it is often necessary to gradually open
the fibroid pseudocapsule while outwardly pulling the
uterus. The fibroid is separated until a tenaculum can be
used to grasp and remove it. Alternatively, the fibroid
can be morcellated while being stripped to reduce the
fibroid volume until the fibroid can be fully removed. In
addition, the inherently narrow field of vaginal surgery
does not have the magnification effect of laparoscopic
surgery; thus, vaginal surgery is not conducive to extensive
learning and training.

Postoperative fever isa common complication of vagi-
nal myomectomy. Compared with laparoscopic surgery,
vaginal myomectomy has a higher postoperative morbid-
ity rate [11, 20]. In this group of patients, the body tem-
peratures of 12 patients exceeded 38°C, and two patients
developed postoperative uterine and pelvic abscesses,
which were relieved by interventional ultrasound-guided
puncture and pus aspiration, followed by 4-6 days of
combined treatment using antibiotics and traditional
Chinese medicines that increase blood circulation and
reverse blood stasis. The reason for the high incidence
of fever after transvaginal myomectomy is related to the
fact that the uterus is a muscular organ with an abun-
dant blood supply [21]. Enucleation of uterine fibroids
is a process in which a large number of blood vessels are
exposed, and the chance of infection is increased when
the uterus, with its exposed blood vessels, remains for
a long time in the bacterial environment of the vagina.
In this study, all cases of postoperative fever occurred in
the early study period. Since preoperative vaginal prepa-
ration was emphasized, the occurrence of postoperative
fever was significantly reduced after adequate and strict
vaginal disinfection. In addition, the operative time of
patients with postoperative fever was close to or more
than 1.5 hours in this study. With increasing surgical pro-
ficiency, the operation time was shortened, thus reduc-
ing the uterine exposure time. Therefore, the duration
of uterine congestion caused by uterine eversion was
minimized, and the occurrence of postoperative fever
was also reduced.

In summary, transvaginal myomectomy has its own
independent indications and numerous advantages, and
it is a useful supplement to the transabdominal operation.
As long as the surgeon is proficient in transvaginal surgical
skills and is familiar with the surgical indications, it is safe
to perform transvaginal myomectomy.
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ABSTRACT

Objectives: Evaluate spectral Doppler parameters peak systolic velocity (PSV), end diastolic velocity (EDV), resistance index
(RI) and pulsatility index (PI) in infiltrated and non-infiltrated uterine arteries of patients with locally advanced (stages Il B,
11 B) squamous cell cervical cancer and their changes during treatment.

Material and methods: the study group included 36 patients aged 35-78 years old. At diagnosis, PSV, EDV, Rl and Pl in
uterine arteries were examined and compared with MRI findings. All patients underwent transvaginal doppler ultrasonogra-
phy prior to the treatment, after external beam radiation therapy and six weeks after the last application of brachytherapy.

Results: The median PSV value in the first examination was higher in infiltrated uterine arteries than compared to non-in-
filtrated ones (p = 0.001). The PSV values for all vessels decreased between the first and the third observation (p < 0.001).
There was a significant difference in Pl values between infiltrated and non-infiltrated uterine arteries between the first and
the third examination (p = 0.027).

Conclusions: In patients with locally advanced cervical cancer of uterine arteries, assessment of PSV but not EDV, Rl or Pl
can be helpful in differentiating infiltrated from non-infiltrated vessels. In this group of patients, radiotherapy decreases
PSV, but not EDV, Rl or Pl values in uterine arteries. An observation conducted from the onset of radiotherapy to end of
the follow-up in uterine arteries reveals that Pl, but not Rl, PSV or EDV, is different in infiltrated and non-infiltrated vessels.

Key words: cervical cancer; locally advanced; spectral Doppler; uterine artery; infiltration
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INTRODUCTION

In cervical cancer patients, the mode of treatment
depends on staging and parametrial infiltration, which is
a critical factor in determining treatment planning. When
invasion of the cancer is confirmed in parametrial tissues,
locally advanced disease is diagnosed with FIGO stages
lIBorllB [1,2].

Clinical pelvic examination has its limitations in evalu-
ation of the parametria. In assessment of parametrial infil-
tration, MRl is a method of choice with staging accuracy
75-96%, high negative predictive value (94-95%), specificity
of about 94% and sensitivity of 69% [3]. CT and PET-CT are
used to detect distant metastasis rather than lymph-node
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involvement, but are poor methods of assessing local tumor
extension [3]. Some patients present contraindications to
MRI, e.g. claustrophobia, heart pacemakers, neurostimula-
tors and metal implants. Thus, to provide precise assess-
ment of the parametria, other diagnostic methods are being
searched [4].

Angiogenesis is a fundamental event in tumor growth,
progression and metastasis [5]. The tumor vascular bed
differs from the vascular system in healthy tissues. The two
typical findings are arteriovenous shunts and new large
capillaries or sinusoids devoid of smooth muscle in the walls
[6, 7]. They demonstrate decreased resistance to flow and
therefore receive greater flow volume. Thus, a growth of
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carcinomatous tissue is more rapid than the one that would
occur in vessels with normal resistance. During radiotherapy,
radiation most often damages capillaries, sinusoids and
small arteries, whereas lesions of veins are observed less
frequently [8]. All these features lead to changes in hemo-
dynamics in both intratumoral vessels and tumor feeding
vessels, that can be assessed qualitatively and quantitatively
during a Doppler examination [9-14]. Infiltration of uter-
ine arteries is not equal to parametrial involvement since
the latter also consists of fatty tissue surrounding both the
uterine corpus and the cervix, but it confirms inoperable
stage of the cancer.

Objectives
The aim of this study was to evaluate spectral Doppler
parameters, i.e. peak systolic velocity (PSV), end diastolic
velocity (EDV), resistance index (RI) and pulsatility index (PI)
in infiltrated and non-infiltrated uterine arteries of patients
with locally advanced cervical cancer and their changes
during treatment.

MATERIAL AND METHODS

The study group consisted of 36 patients with squamous
cell cervical cancer, staged Il B and Il B, treated at the De-
partment of Teleradiotherapy of the Copernicus Memorial
Hospital of Lodz, in 2015-2017. Detailed clinical data of the
studied population are presented in Table 1.

The treatment scheme involved application of external
beam radiotherapy (EBRT) to the pelvis, uterus, both adnexa
and regional lymph nodes up to a dose of 44 Gy, fractionated
at 2 Gy, with weekly injections of cisplatin (P) at a dose of
40 mg/m?2. In patients with contraindications to P, only EBRT
was applied. After EBRT with or without P was completed,
high-dose rate brachytherapy (HDR BT) was implemented,
fractionated at one application 7 Gy weekly for four weeks
up to a total dose of 28 Gy, or EBRT was continued to the
uterus and primary infiltrating tissues, up to a total dose of
60 Gy. Follow-up monitoring was carried out in an oncologi-
cal outpatient clinic.

All patients underwent an MRI of the pelvis prior to the
treatment. The infiltration of uterine arteries was assessed
in the MRI, performed with Siemens Magnetom Avanto
1.5T before the treatment. Evaluation of parametrial vessels
invasion was done on T2-weighted turbo spin echo axial
plane images.

All patients underwent a transvaginal Doppler ultra-
sonography (TVDU) prior to the treatment, after EBRT and
six weeks after the last application of HDR BT. Both MRI
and TVDU were consecutively performed and analyzed by
the same examiner with long experience in both methods.

The TVCD examinations were performed using Philips
iU22 with 10MHz endovaginal probe C10-3v. The scanning

protocol was the same throughout the study period and all
examinations began with the same setting of the ultrasound
system. Once parametrial arteries flow signals were identi-
fied, velocity waveforms were recorded by placing the sam-
ple volume over colored vessels, prior to angle correction.
After three uniform consecutive waveforms one of them
was manually outlined and spectral Doppler parameters
were recorded.The PSV, EDV, Rland Pl were analyzed. Rl was
defined as the ratio of the difference between the PSV and
EDV to PS.The Pl was defined as the ratio of the difference
between the PSV and EDV to the mean velocity. Both Rl and
Pl were calculated automatically and are not dependent on
the angle of sampling. Parametrial arteries were assessed
bilaterally. Each patient’s right and left uterine arteries were
analyzed independently.

The group size was estimated using standard power
analysis methods. We assumed that clinically-relevant differ-
ences would need to exceed 1/3 standard deviation of the
analyzed spectral Doppler parameters. Therefore, in order
to maintain statistical power > 80% with a predetermined
type 1 error probability < 0.05 we calculated that a group
of 30 patients is the required minimum. This group was

Table 1. Characteristics of the study group

Selected clinical and pathological data n [%]
<50 10 27.8
Age [years] 51-65 16 444
> 65 10 27.8
Pregnancies no - e
9 yes 33 917
0 5 13.9
Deliveries 1-2 18 50.0
>3 13 36.1
Menopausal premenopausal 1 30.6
status postmenopausal 25 69.4
arterial hypertension 9 25.0
doitszzl;es diabetes 1 2.8
ischemic heart disease 2 5.6
FIGO 1B 29 80.6
staging B 7 19.4
WHO G1+G2 30 83.3
grading G3 6 16.7
tLSr'gg:t <4cm 17 472
. >4cm 19 52.8
diameter
Tumor <20cm? 17 47.2
volume 20-40 cm? 12 334
> 40 cm? 7 194
EBRT (60 Gy/2 Gy) 1 2.8
Treatment EBRT (44 Gy/2 Gy) + HDR BT 2 5.5
EBRT (44 Gy/2 Gy) + P + HDR BT 33 91.7
Total 36 100.0

EBRT — external beam radiotherapy; HDR BT — high-dose rate
brachytherapy; P — cisplatine

www. journals.viamedica.pl/ginekologia_polska 623



Ginekologia Polska 2019, vol. 90, no. 11

increased by 20% to account for missing data, which results
in 6 additional patients enrolled.

The statistical analysis was carried out using Statistica
13.1 software (Statsoft, Tulsa, OK, US). Nominal variables
were expressed as percentages and analyzed using the
Chi-square test with appropriate corrections (the Yates's
correction for continuity or the Fisher exact test), if needed.
The normality of the distribution of continuous variables
was verified with the Shapiro-Wilk test. Continuous vari-
ables were presented as medians with 25% to 75% values
and compared using the Mann-Whitney U test. Paired com-
parisons across the 3 timepoints were analyzed using the
repeated-measures analysis of variance. Sphericity assump-
tion was tested using the Mauchly’s test. A multivariable
analysis was performed with the application of general
linear models. The p values lower than 0.05 were consid-
ered statistically significant. The study was approved by
the Bioethics Commission of the Medical University of Lodz
no.RNN/94/15/KE.

RESULTS

The univariate analysis revealed that the median PSV
value in the first examination was higher in infiltrated uter-
ine arteries than compared to non-infiltrated ones [30.6 cm/s
(18.8-39.9 cm/s) vs 16.8 cm/s (13.1-22.3 cm/s)] (p = 0.001),
as shown in Figure 1. This was further confirmed in the mul-
tivariate analysis, in which PSV values in infiltrated uterine
arteries, detected in an MRI, differed significantly from
PSV values of non-infiltrated uterine arteries (p = 0.023). In
addition, the PSV values for all vessels decreased between
the first and the third observation (p < 0.001). There was no
significant difference in PSV values between infiltrated and
non-infiltrated uterine arteries between the first and the
third examination (p = 0.360; Fig. 2).

Both the univariate and multivariate analyses revealed
that there were no differences in median EDV values be-
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Figure 1. Comparison of PSV values in uterine arteries, depending on
parametrial invasion in MRI

tween infiltrated and non-infiltrated uterine arteries, meas-
ured in the first examination [7.86 (4.97-12.40) vs 9.32 (6.77-
11.70] (p = 0.523 and p = 0.459, respectively), as shown in
Figure 3. Between the first and the third examinations, EDV
values for all vessels did not significantly change (p =0.148).
There was no difference in EDV values between infiltrated
and non-infiltrated uterine arteries between the first and
the third examination (p = 0.786; Fig. 4).

Both the univariate and multivariate analyses revealed
that there were no differences in median Rl values in the first
examination between infiltrated and non-infiltrated uterine
arteries [0.73 (0.58-0.78) vs 0.66 (0.62-0.76)] (p = 0.568 and
0.947, respectively), as shown in Figure 5. Between the first
and the third examinations, Rl values for all vessels did not
significantly change (p = 0.228). There was no difference
in Rl values between infiltrated and non-infiltrated uter-
ine arteries between the first and the third examination
(p = 0.297; Fig. 6).

PSV (cmis)
n
3

before treatment after teleradiotherapy after treatment

Figure 2. Changes of PSV in uterine arteries during treatment; solid
line — parametrial invasion in MRI; broken line — no parametrial
invasion in MRI

EDV (cmis)
&

Yes No
Parametrial invasion in MRI

Figure 3. Comparison of EDV values in uterine arteries, depending on
parametrial invasion in MRI
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Figure 4. Changes of EDV in uterine arteries during treatment; solid
line — parametrial invasion in MRI; broken line — no parametrial
invasion in MRI
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Figure 5. Comparison of Rl values in uterine arteries, depending on
parametrial invasion in MRI
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Figure 6. Changes of Rl in uterine arteries during treatment; solid line
— parametrial invasion in MRI; broken line — no parametrial invasion
in MRI

Both the univariate and multivariate analyses revealed
that there were no differences in median Pl values between
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Figure 7. Comparison of Pl values in uterine arteries, depending on
parametrial invasion in MRI
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Figure 8. Changes of Pl in uterine arteries during treatment; solid line
— parametrial invasion in MRI; broken line — no parametrial invasion
in MRI

infiltrated and non-infiltrated uterine arteries, measured in
the first examination [1.43 (0.88-1.68) vs 1.13 (1.00-1.61)]
(p=0.460 and p =0.683, respectively), as shown in Figure 7.
From the first examination to the third one, the difference
in Pl values for all vessels was at the limits of statistical
significance (p = 0.058). There was a significant difference
in Pl values between infiltrated and non-infiltrated uter-
ine arteries between the first and the third examination
(p =0.027; Fig. 8).

DISCUSSION

Transvaginal ultrasound (TVUS) and transrectal ultra-
sound (TRUS) are cost-efficient diagnostic tools, charac-
terized with high specificity and moderate sensitivity in
evaluating parametrial involvement in cervical cancer pa-
tients [15-19]. Fischerova et al. claimed that ultrasounds
are superior to MRIs, as it enables to accurately predict
parametrial infiltration in cervical cancer patients. Sensitivity
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values, obtained with the application of these two imaging
techniques, are 83% and 50%, respectively, whereas speci-
ficity values are 100% and 98%, respectively [15]. Results
obtained by Testa et al. [16] (sensitivity 60% vs 40% and
specificity 89% vs 89%) and by Epstein et al. [17] (sensitivity
77% vs 69% and specificity 98% vs 92%) were similar. Molo-
ney et al. [20] found higher sensitivity rates (86% vs 40%)
but lower specificity values (20% vs 78.8%) for TVUS in com-
parison with values obtained with the use of MRIs with
regards to detection of parametrial infiltration. Chiappa et
al. [21] described similar with MRI diagnosis of parametrial
infiltration for 2D and 3D ultrasound in 76% and 79%, re-
spectively. The usefulness of TVUS as a diagnostic but also as
a prognostic tool can be improved when it is accompanied
by assessment of parametrial and intertumoral blood ves-
sels in color and power Doppler examination [13, 22, 23].

Since the early 1990s, there have been efforts to make
TVDU a valuable method, that can enable identification
of infiltrated parametrial vessels. Initial studies, assessing
blood flow hemodynamics in cervical cancer, focused on
uterine arteries and cervical branches of uterine arteries,
but those reports compared cervical cancer patients with
healthy volunteers [24, 25]. Enzelsberger et al. [24] found
that cervical cancer patients demonstrated significantly
lower median Pl values, both in uterine and cervical arter-
ies. Similar findings, which also regarded Rl values, were
presented by Breyer et al. [25]. Additionally, Bolla et al. [26]
found a positive correlation between tumor diameter, uter-
ine artery end-diastolic velocity and PSV, but not Rl or PI.
In our study, only patients with locally advanced cervical
cancer were evaluated. Spectral Doppler parameters of in-
filtrated and not infiltrated uterine arteries before, during
and after the treatment were analyzed. We did not observe
any difference in EDV, Pl or Rl values between infiltrated and
non-infiltrated vessels before the treatment, but PSV value
was significantly higher in infiltrated uterine arteries. Our
results correspond to those obtained by Bolla et al.[26] and
cited above. In our opinion, especially when MRI cannot be
used for diagnostic purposes, a high PSV value in uterine
arteries can be valuable information.

Changes in spectral Doppler parameters in uterine arter-
ies, observed during treatment of locally advanced cervical
cancer, were a topic of our interest as well. We observed de-
creased PSV values between the first and the last examina-
tion, similarly in infiltrated and non-infiltrated vessels. When
analyzing EDV, Rl and Pl values, some changes between in-
filtrated and non-infiltrated uterine arteries were observed,
particularly between the second and the third examination.

Our results can be considered preliminary data only and
must be confirmed in more extensive materials. The main
strength of our study is its prospective design. This study
describes first prospective correlation between spectral

Doppler parameters in parametrial arteries and MRlimages.
In our paper analysis of both TVCD and MRI images by the
same examiner raises the accuracy of interpretation, but
we are aware that it can also be a limitation with possibility
of a bias. Another limitation of our study is reproducibility
of PSV and EDV measurements which are dependent on the
angle of sampling and may alter due to different operators.

CONCLUSIONS

1. In patients with locally advanced cervical cancer of
uterine arteries, assessment of PSV but not EDV, R,
or Pl can be helpful in differentiation of infiltrated and
non-infiltrated vessels.

2. Inthis group of patients, radiotherapy decreases PSV val-
ues in uterine arteries. Such a decrease is not observed
for EDV, Rl and Pl values.

3. An observation conducted from the onset of radio-
therapy to end of the follow-up in uterine arteries reveals
that PI, but not EDV, Rl or PSV, is different in infiltrated
and non-infiltrated vessels.
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ABSTRACT

Objectives: Screening with cytology decreases cervical cancer burden, but new methods have emerged. We assessed the
diagnostic value of electrical impedance spectroscopy (EIS) in the real-world gynecological setting. The study aimed to
determine the diagnostic usefulness of EIS used as an adjunct to colposcopies in the diagnosis of high-grade squamous
intraepithelial lesions in women with abnormal cytology findings.

Material and methods: A cross-sectional, single center, observational study considered 143 women. All were subjected to
a colposcopy and EIS with ZedScan. ZedScan-guided or colposcopically-guided biopsies were carried out.

Results: Data from 118 women were analyzed. The average age of the included women was 38.29 + 12.52 years (range:
22-86 years). Overall, 27 had a diagnosis of CIN2+ and above on histopathological examination, 99 had low-grade colpos-
copy results, 18 had high-grade colposcopy results, and 80 had positive ZedScan examination. No adverse events related
to the examination with ZedScan were observed. EIS used as an adjunct to colposcopies showed sensitivity of 96.30%
(95% Cl: 81.03-99.91) and specificity of 39.56% (95% Cl: 29.46-50.36), and accuracy of 52.54% (95% Cl: 43.15-61.81). The
procedure allowed to detect 11 additional cases with positive histo-pathological resultin comparison to colposcopies alone.
Conclusions: Colposcopies performed with ZedScan as an adjunct were effective in detecting high-grade cervical le-
sions. Advantages of ZedScan include real-time result display, no additional diagnostic burden posed on the patient, and
good safety profile. Studies on large patient cohorts are needed for further evaluations of this diagnostic procedure and
factors which may affect its diagnostic accuracy.

Key words: electrical impedance spectroscopy; colposcopy; squamous intraepithelial lesions; sensitivity; specificity;

predictive value
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INTRODUCTION

Cervical cancer is one of the most important health
problems in women. This cancer ranks as the fourth most
commonly diagnosed cancer and the fourth leading cause
of cancer-related death in women worldwide. In 2018, the
total estimated number of cases reached 570,000 while
deaths 311,000 [1]. In 2016, the Polish National Cancer
Registry reported 2,622 new cases of cervical cancer and
1,550 cancer-related deaths [2].

Theincidence and mortality rates due to cervical cancer
have been decreasing in many countries, mainly due to the
elimination of risk factors and the introduction of screen-
ing. The rates are lower in well-developed countries than in
developing countries [1]. Factors associated with this drop
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include the overall improvement in socioeconomic status
and genital hygiene, reduced parity, and a decreasing inci-
dence of sexually transmitted diseases [1, 3]. Cervical cancer
screenings include cytology, high-risk human papillomavi-
rus (hrHPV) testing, and other approaches to identification
of preinvasive disease [4]. Although screening programs
based on cytology contribute to decreasing cervical can-
cer burden, their efficiency is still insufficient. The study
conducted on 687 women with histologically confirmed
cervical intraepithelial neoplasia (CIN) from the Polish popu-
lation revealed that cytology had a sensitivity of 58.02% and
specificity of 63.28% in the diagnosis of CIN. A colposcopy,
which is recommended if cervical screening gives abnormal
findings, was more accurate in this group of patients with
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a sensitivity of 89.21% and % specificity of 98.87 [5]. Authors
from other centers report lower diagnostic parameters of
this method. The meta-analysis based on pooled data from
6,281 patients showed the weighted sensitivity and specific-
ity of coloscopies were 85% and 69% respectively [6]. Rela-
tively low sensitivity and specificity of those methods often
associated with prolonged waiting times for the result have
led to the development of new diagnostic techniques. The
measurements of electrical impedance spectra are the most
promising, cheap and fast method of detection of abnormal
cell arrangements in cervical tissue [7].

The use of electrical impedance measurements has been
evaluated in a wide range of cancers. In vivo, this method is
used to help identify superficial tissues with an altered struc-
ture as a result of a neoplastic transformation. Reports from
the literature show that electrical impedance spectroscopy
was found to be useful in differentiation between normal
and abnormal skin lesions, especially in detecting malignant
melanoma [8].In gynecology, preliminary reports on the use
of electrical impedance spectroscopy (EIS) as an adjunct to
colposcopies in the diagnosis of CIN showed increased ac-
curacy [9]. An introduction of intraoperative evaluation of
electrical impedance spectroscopy-on-a-needle may serve
as an additional tool to diminish the risk of positive surgical
margins while maximizing tissue sparing [10]. The altered
electrical impedance of excised cancer tissue and metasta-
ses awaits a determination of its clinical significance [11].

Increasing interest in EIS and growing evidence showing
benefits for both patients and physicians encourage further
research. We attempted to assess the diagnostic value of
EIS in gynecological practice. The aim of the study was to
determine the diagnostic accuracy of EIS when used as
an adjunct to colposcopies in the diagnosis of high grade
squamous intraepithelial lesions in women with abnormal
cytology findings.

MATERIAL AND METHODS

This is a cross-sectional, single center, observational
study conducted in the real-world settings. All eligible wom-
en were referred to colposcopies to our institution due to
abnormal cytology results, following conization, and for
follow-up of previously diagnosed LSIL and inflammatory
changes. On the qualification visit, women with diagnosed
cancer of the cervix, vaginal bleeding or active menstruation,
and those who had used vaginal contraceptives and vaginal
medications up to 2 days before the visit were excluded.
Included females were subjected to colposcopies, EIS and
histopathology examination when needed. All diagnostic
procedures were conducted by two experienced gynecolo-
gists. All biopsies were evaluated by a histopathologist with
experience in assessment of cervical pathology. In total,
143 women were recruited to participate in the study, but

complete data were available for 118 women. The study was

conducted after obtaining the written informed consent

for participation in the study and undergoing diagnostic
procedures. The study was approved by the Commission
of Bioethics at Wroclaw Medical University.

All women were subjected to the same diagnostic pro-
cedure. Colposcopies using Videocolposcope HD-1000 with
IRIS software (Medicom, Wroclaw, Poland) was conducted
according to our local procedures. Colposcopic examina-
tions were video recorded for comparison with the results
of other procedures. Video recording was done twice, first
without and next after application of 3% acetic acid. Colpo-
scopic examinations were video recorded for comparison
with the results of other procedures. Next, EIS was per-
formed with ZedScan (Zilico Limited, Manchester, UK). The
device consisted of a hand-held unit with a single use sensor
on the tip of the unit. Electrical impedance was measured by
4 electrodes when the tip of the device was placed on the
cervical epithelium. With each patient after the application
of 5% acetic acid, 12 measurements were taken from the
cervical transformation zone. Measurements were displayed
on the screen of the hand-held unit and recorded. Three
colors were used to identify areas of the highest probability
of HSIL occurrence: red (the highest probability), amber
(lower probability), and green (the lowest probability) and
helped select potential areas for biopsy. In cases in which
red light was displayed, single point mode was used to help
select areas for diagnostic biopsy. A diagnostic procedure
was completed by the application of Lugol’s solution (po-
tassium iodide) to the surface of the cervix to help identify
abnormalities on the cervical epithelium without staining.

For each examination, 1 of the 3 recommendations were
made based on the results given by coloscopy and ZedScan:
1. ZedScan-guided biopsy in the case of low-grade lesions

identified in colposcopies and red light in ZedScan,

2. Colposcopically guided biopsy in the case of a scanty
high-grade lesion in colposcopies and green light in
ZedScan.

Punch biopsies for histological examination were sam-
pled from the most abnormal areas indicated by the com-
bined assessment carried out with colposcopies and EIS.

Data were analyzed for the three groups. Each of the
patients received only one ZedScan and histopathology
examination result regardless of the number of impedance
measurements and biopsies. In addition, the colposcopy,
results were compared to those of ZedScan carried out as
an adjunct to the colposcopy.

The patient was considered to be negative for High
Grade Squamous Intraepithelial Lesions (HG-SIL) when the
result of the colposcopies were normal without any visible
lesions, and the ZedScan results were normal (green light).
The cases of a negative result in colposcopies and positive
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in ZedScan were considered false negative for colposco-
pies. The result of the histopathological examination was
used as a measure of the performance of both colposco-
pies and colposcopies with ZedScan. Biopsy samples were
considered positive for HG-SIL when presenting with the
diagnosis of CIN Il and above.

Statistical analysis
Data were presented as numbers and percentages. Fish-
er's exact test was used to compare the distribution of results
between the 2 diagnostic methods: classical colposcopies
or colposcopies with ZedScan as an adjunct. Sensitivity,
specificity, positive predictive value (PPV), negative predic-
tive value (NPV) were calculated.

RESULTS

The mean age of the 118 women included was
38.29 + 12.52 years with a range from 22 to 86 years. All
women were referred to our institution with abnormal cy-
tology results (Tab. 1).

Of the 118 women included, 27 had CIN2 and above on
histopathological examination, 99 had low-grade colposcopy
results, 18 had high-grade colposcopy results,and 80 had pos-
itive ZedScan examination. ZedScan-guided biopsy (LG + Zed-
Scan red) was carried out in 62 patients. One colposcopically
guided biopsy (HG + ZedScan green) was performed. None
of the patients reported adverse events that could be related
to the examination with ZedScan. Histological examination
was available for 118 cases. The results of histopathological
examination of included patients are presented in Table 2.

To perform diagnostic test evaluation results of the
3 tests used were juxtaposed. For further analysis, samples
with a histology result were considered (118 cases). Zed-
Scan guided biopsy was performed in 47 patients. In this
group, positive histopathological examination was found
in 11 patients. All patients had negative colposcopy results
and positive ZedScan results.

Table 1. Results of cytology results at referral

Cytology diagnosis ::t?efnts
1. Atypical glandular cells (AGC) 9
). Atypical squamous cells cannot exclude HSIL 16
(ASC-H)
3. Atypical squamous cells of undetermined 14

significance (ASC-US)
4. High-grade squamous intraepithelial lesion (HSIL) 23
5. AIS 1
6. Low-grade squamous intraepithelial lesions (LSIL) 43

Negative for intraepithelial lesion or malignancy
(NILM)

The results of colposcopy and ZedScan examinations
were juxtaposed with results of histopathology (Tab. 3) allow-
ing for calculation of sensitivity, specificity, positive predictive
value, negative predictive value, and accuracy (Tab. 4).

The use of adjunct ZedScan allowed detecting of 11
additional cases with positive histo-pathological result in
comparison to colposcopy alone.

DISCUSSION

EIS is a novel option in diagnosing high-grade SIL of the
cervix. Currently, it is used in conjunction with colposco-
pies. Our study revealed that ZedScan used as an adjunct to
colposcopies is a sensitive diagnostic procedure. In our cohort
of 118 women with abnormal cervical cytology, common use
of colposcopies and EIS allowed for detecting an additional
11 cases of high-grade CIN. ZedScan used as an adjunct to col-
poscopies showed sensitivity of 96.30% (95% Cl: 81.03-99.91)
and specificity of 39.56% (95% Cl: 29.46-50.36). Accuracy of
this procedure was 52.54% (95% Cl: 43.15-61.81).

The strength of this study is that it is the first report
from the study conducted on the Polish population and

Table 2. Results of histopathological examination of included

patients

Lp. Histological diagnosis ::t?:nts
1. Carcinowa planoepitheliale akeratodes (G1) 1

2. High-grade squamous intraepithelial lesion (HSIL) 26

4, Low-grade squamous intraepithelial lesion (LSIL) 12

5. Chronic inflammation 6

6.  Acuteinflammation 1

7. Normal 72

Table 3. Test calculations

Histopathology results
Results of the test

Positive Negative
Positive ~ N=26 N=55
Colposcopy + Zed Scan
Negative N=1 N=36

Table 4. Results of test evaluation

Colposcopy + ZedScan
Sensitivity 96.30% (95% Cl: 81.03-99.91)
Specificity 39.56% (95% Cl: 29.46-50.36)
Positive Predictive Value 32.10% (95% Cl: 28.27-36.19)
97.30% (95% Cl: 83.80-99.60)
52.54% (95% Cl: 43.15-61.81)

Negative Predictive Value
Accuracy

Cl — confidence interval
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one of the first reports on this joint diagnostic procedure
worldwide. Although the study includes a relatively low
number of women, the experience with using EIS in the
diagnosis of cervical pathologies increases. As EIS is a new
procedure, colposcopists need to develop new skills to di-
agnose pathological lesions correctly. Tidy et al. noted that
gaining sufficient experience with EIS requires the conduct
of up to 20 examinations [12], yet our experience suggests
that a learning curve may be longer. In our institution, Zed-
Scan has been used since the middle of 2017, allowing col-
poscopists participating in the study and gaining sufficient
experience with the device and study protocol.

Our study was conducted in a real-world setting which
has an important consequences. Patients were undergoing
normal diagnostic procedures which reflects the reality of
clinical practice and showed the feasibility of diagnosing
cases of high-grade CIN, which otherwise would have been
missed.

ZedScan is a relatively expensive diagnostic tool so it is
currently not a part of the routine diagnostic process. Due
to low evidence available, it is used as adjuncts to conven-
tional colposcopies. This combination increases the cost of
the overall diagnostic procedure, but pose no additional
burden on patients. The examination is painless and free
from other unpleasant experiences. A cost-effectiveness
analysis performed by Peron et al. aimed to compare clas-
sical colposcopies with two methods designed to increase
sensitivity of colposcopies: Dynamic Spectral Imaging Sys-
tem (DySIS) map and ZedScan, both used as an adjunct to
colposcopies [13]. Both procedures were found to increase
diagnostic accuracy when compared with colposcopies
alone. ZedScan proved to be more effective, but also more
costly than colposcopies alone and DySIS. Peron et al. high-
lighted the fact that the evidence on the use of ZedScan is
limited. For this reason, a comparison between ZedScan and
DysSIS was not feasible [13].

Clinical reports on the diagnostic accuracy of Zed-
Scan used as adjunct to colposcopies is limited to several
publications. In the first-ever work on the clinical useful-
ness of EIS in gynecology practice reported by Brown et
al. [7], 124 women with abnormal cervical cytology were
examined.They reported a clear difference in EIS results be-
tween measurements taken from normal squamous tissues
and those taken from precancerous tissues. They reported
a sensitivity of 92% and a specificity of 92% in differentiat-
ing patients with normal epithelium from those with cervi-
cal intraepithelial neoplasia. Muszynski et al. [14] recruited
91 women aged 33 years on average, with a range between
23to 61 years.They found that using ZedScan as an addition-
al diagnostic procedure with colposcopies in comparison to
colposcopies alone increases sensitivity from 61.3%t0 93.3%
for detecting high-grade SIL but reduces specificity from

80% to 34.4%. Balasubramani et al. [9] analyzed data from
104 women with any cervical smear abnormality or a clini-
cal indication for colposcopies. They reported 18 cases with
colposcopic impression and EIS indicating high-grade dis-
ease along with an agreement with histological diagnosis of
high-grade CIN which suggest a 100% sensitivity and speci-
ficity; however, the reported sample was small. Macdonald
et al. [15] evaluated the impact of hrHPV infection on the
accuracy of a diagnostic procedure carried out with colpos-
copies and EIS as an adjunct. Their study included the largest
cohort of 839 women. The researchers concluded that using
EIS contributed to a significant increase in detecting CIN Il
and above from 85.6% to 96% regardless of hrHPV genotype
status (p < 0.0001). Tidy et al. [12] recruited 474 women in
their study. The study showed that using EIS as an adjunct
to colposcopies increased specificity from 83.5% to 95.4%,
but significantly reduced sensitivity from 73.6% to 62.1%in
detecting high-grade CIN.The most recent study conducted
by Tidy etal. [16] on a cohort of 1,237 women with abnormal
cervical cytology showed additional 53 (12.8%) cases of
high-grade CIN detected by a diagnostic procedure based
on the joint use of colposcopies and EIS. The use of acetic
acid did not affect the diagnostic accuracy of ZedScan [9, 12].

ZedScan has a good safety profile. In our study, none of
the patients reported any adverse events related to meas-
urement impedance spectra. The occurrence of adverse
events in relation to diagnosing cervical abnormalities was
reported only Tidy et al. [12] who reported two adverse
events and one serious adverse event. The first (patient felt
unwell) is not linked directly to any procedure, while the
other two (bleeding) are linked to biopsies. In the present
study, no adverse events were observed.

It is worth noting that ZedScan offers obtaining re-
sults in the real-time, which contributes to a reduction in
the emotional burden associated with diagnostic proce-
dures.The device is easy to use for colposcopists. Currently,
it is included in the diagnostics guidance on adjunctive
colposcopy technologies for assessing suspected cervical
abnormalities published by NICE [17]. ZedScan has been
identified as a promising diagnostic modality, yet due to
insufficient evidence, further research on the effects of us-
ing the technology on clinical and patient outcomes was
recommended.

Currently, ZedScan is one of the options that increase
accuracy of diagnosing high-grade CIN, but other tech-
niques emerge on the market as well. Two techniques are
worth mentioning. Automated visual evaluation (AVE) uses
a deep learning algorithm for cervical cancer screening
during colposcopies. Evaluations are made after straining
with 3-5% acetic acid. The images are recorded during col-
poscopies and then compared to cervical images taken
during a National Cancer Institute (NCI) prospective epide-
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miologic study. Studies on an algorithm that can identify
cervical precancer were conducted for 7 years and involved
9,406 women. The results are promising. They indicate that
AVE has higher accuracy in detection of precancer lesion in
comparison to traditional method of assessment of cervical
images and cytology [area under the curve (AUC)=0.91;95%
confidence interval (Cl) =0.89-0.93 for AVE in comparison to
AUC=0.69; 95% Cl=0.63-0.74 for cervigram; p < 0.001 and
AUC=0.71;95% Cl=0.65-0.77 for conventional Pap smears;
P <0.001] [18]. Another method is carried out based on
the assessment of staining with folate-receptor-mediated
(FRD). Studies have shown that folate receptor subtype a
are overexpressed on the surface of cells of gynecological
malignant lesions. A reduced methylene blue (MB)-folic acid
complex binds with folate receptor subtype a on the neo-
plastic epithelial cells triggering endocytosis. Next, colorless
reduced MB is converted to blue oxidized MB by the intracel-
lular reactive oxygen species and becomes detectable [19].
The study on over 14,000 women showed the sensitivity
of this method in detecting CIN2 + of 85.7%, specificity of
76.4%, the positive predictive value of 61.3% and negative
predictive value of 92.5% [20]. Other studies confirmed the
effectiveness of FRD emphasizing the simplicity of staining
and the possibility of getting immediate result [21, 22].

CONCLUSIONS

Colposcopies performed with ZedScan as an adjunct
demonstrated effectiveness in the diagnosing of high-grade
cervical lesions. Advantages of ZedScan include real-time re-
sult display, no additional diagnostic burden posed on the pa-
tient, and good safety profile. The high cost of the procedure
may limit its widespread use. Studies on large patient cohorts
are needed for further evaluations of this diagnostic proce-
dure and factors which may affect its diagnostic accuracy.
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ABSTRACT

Objectives: Both somatic and psychosocial factors influence women'’s sexual functioning. The main objective of the con-
ducted research was to determine the risk factors of sexual dysfunctions in women during the postmenopausal period.

Material and methods: The researcher studied 666 women between the ages of 45-65 (M = 54.96 + 5.42), who had their
last period no later than 12 months prior. Standardised questionnaires were used to study: sexual functions (FSFI), intensity
of menopausal symptoms (KI), level of depression (BDI), body esteem (BES), health behaviours (HBI).

Results: Sexual dysfunctions were diagnosed in 33.03% of the studied women. The respondents with dysfunctions differed
from the respondents without dysfunctions in terms of: age (p < 0.001), education (p < 0.001), material standing (p < 0.01),
relationship status (p < 0.001), body weight (p < 0.001), BMI (p < 0.05), self-assessment of health state (p < 0.001), presence of
chronicdiseases (p < 0.05), sexual functioning (p < 0.001), intensity of menopausal symptoms (p < 0.001), level of depression
(p < 0.001), body self-esteem (p < 0.001), health behaviours (p < 0.001). Regression analysis demonstrated (R2 = 0.24) that
the higher the sense of sexual attractiveness, the lower the probability of sexual dysfunctions (B =-0.13; p <0.001). In turn,
the risk increases with age (B = 0.06; p < 0.001), intensity of menopausal symptoms (B = 0.04; p < 0.01) and concern about
one’s own body weight (B = 0.04; p < 0.05). Living without a partner (as compared with living in an informal relationship)
increases the risk of occurrence of sexual dysfunctions by as much as 129%.

Conclusions: Crucial risk factors of sexual dysfunctions in women during the postmenopausal period include: age, re-
lationship situation, intensity of menopausal symptoms, sense of sexual attractiveness and concern about body weight.

Key words: sexual dysfunctions; postmenopausal; menopausal syndrome; depression; body self-esteem; health behaviours

Ginekologia Polska 2019; 90, 11: 633-639

INTRODUCTION

Sexual dysfunctions in women involve the following
aspects: desire, arousal, orgasm and genital-pelvic comfort.
Hypoactive sexual desire dysfunction means persistent or re-
mittent lack of sexual thoughts and fantasies. Sexual arousal
dysfunction consists in permanent or remittent inability to
achieve or sustain sexual arousal during a sexual activity.
Orgasmic dysfunction is related to the pace of reaching
an orgasm, its frequency or intensity. In turn, Genital-pelvic
pain dysfunction concerns the course of sexual intercourse
and is related to difficulties in vaginal penetration, hyperac-
tivity of pelvic floor muscles, pain of the vulva and vagina
or pelvis, as well as fear of such pain. Diagnosis of sexual
dysfunctions takes into account the duration of symptoms
(at least 3 months, and in case of genital-pelvic pain at
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least T month), their frequency (at least 3 of all sexual ex-
periences) and their onerousness (experiencing subjective
distress) [1].

A research conducted in 29 countries on a group of
over 27,000 of over 40 years of age demonstrated that the
average frequency of occurrence of lack of interest in sex
totalled 25.5%, problems with lubrication — 20%, pain dur-
ing intercourse — 13.5%, and orgasm disorders — 16% [2].
The most frequent sexual dysfunction in middle-aged
women is lack of desire, whose frequency, depending on
the research, reaches as much as 98% [3]. The presence of
sexual dysfunctions in the menopausal period is connected
with lower emotional satisfaction and life satisfaction, poor
self-image as well as with higher onerousness of symptoms
of the menopausal syndrome [4, 5].
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Metanalyses point to a number of factors that are incon-
testably conducive to the occurrence of sexual dysfunctions
in women at this stage of life. These include both physical
factors (age, oestrogen deficiency, menopause type, chronic
medical problems, partner’s sexual problems, intensity of
menopausal symptoms) and psychosocial ones (smok-
ing tobacco, drinking alcohol, quality of relationship with
the partner, separation, divorce or partner’s death, level of
sexual knowledge, access to healthcare, attitude towards
one’s health, psychological problems, depression, anxiety,
body image). As far as other factors are concerned, conclu-
sions are not unequivocal, sometimes even inconsistent.
It concerns, i.a.:level of androgens, use of hormonal therapy,
obstetric history, physical activity, education, practised pro-
fession, socio-economic status, duration of relationship,
frequency of sexual intercourses [3, 6-10].

Many factors that have potential or actual influence on
the development of sexual dysfunctions in women are inter-
related. For example, it is known that changes connected
with ageing and increase in body weight, which is frequent
in the menopausal period, have a negative influence on
women'’s body self-image, which can, in turn, favour the
development of depressive disorders. Also, there is a nega-
tive correlation between the occurrence of depression and
health-promoting behaviours, such as physical activity or
health prophylaxis, and a positive correlation between the
occurrence of depression and increase in the intensity of
symptoms of menopausal syndrome. Concurrently, in-
creased accidental symptoms of menopause favour the
development of depression [11-15]. In the Pubmed base,
which covers the years 2000-2019, there have been no re-
ports found that would analyse cumulatively the influence
of the aforementioned variables on the risk of development
of sexual dysfunctions. Due to the above, the first objective
of the authors’ own research was to evaluate the relations
between the occurrence of sexual dysfunctions in women
in the postmenopausal period and: intensity of menopausal
symptoms, efficiency of determined sexual functions, level
of depression, body self-esteem, health behaviours. The final
objective of the research was to determine the risk factors
of sexual dysfunctions in the studied group.

MATERIAL AND METHODS
Participants

The research involved women in the postmenopausal
period, patients of Primary Healthcare Centers (PHC) in
the territory of Silesia (Poland). Random selection was
used. Participation in the study was offered to all PHC
patients reporting to the centres between November
2018 and March 2019 and meeting the following cri-
teria of inclusion in the research: age between 45 and
65 years, the last period at least 12 months prior to the

participation in the research, agreement to participate in
the research. The following constituted exclusion criteria:
health state preclusive of participation in the research,
withdrawal of consent to participate in the research, di-
agnosed: psychosis, anxiety disorders, functional and/or
secondary hyperprolactinaemia (e.g. associated with
drugs such as selected neuroleptics, antidepressants,
and spironolactone or associated with improper thyroid
function or pituitary adenoma), < 1 year after cardiac
infarction and cerebral vascular accident, neoplastic dis-
ease, intellectual disability. The questionnaires were filled
in by 688 persons, including 22 that were incomplete.
Ultimately, results of 666 women were included in the
research.

Methods
The diagnostic poll method was employed, with the use
of the following questionnaires:

— Female Sexual Function Index (FSFI) for the study of
sexual dysfunctions; it includes 19 items in 6 subscales:
Desire, Arousal, Lubrication, Orgasm, Satisfaction, lack
of Pain; the respondent determines the intensity or fre-
quency of each sexual function; the answers are corre-
spondingly awarded points and multiplied by a deter-
mined numerical index; dysfunction is recognised at the
value of < 3.9 point for each subscale and < 26.55 points
for the general score;

— Kupperman Index (KI) for the assessment of quality and
level of intensity of menopausal symptoms; it includes
11 categories: Sweating and hot flashes, Paraesthesia,
Insomnia, Nervousness, Melancholia, Vertigo, Weakness
(fatigue), Arthralgia and myalgia, Headache, Heart palpi-
tations, Formication; the respondent determines the in-
tensity of symptoms on a scale; the answers are awarded
points and their sum allows for a diagnosis of lack of
menopausal syndrome (< 20 pts) or intensity thereof:
light (21-25 pts), moderate (26-30 pts), severe (> 30 pts);

— Beck Depression Inventory (BDI) for the study of de-
pressive disorders; it includes 21 items; the respondent
chooses one of four answers, adequate to the intensity
of the described symptoms; the sum of points allows
to ascertain lack of depression (< 9 pts) or its intensity:
light (10-18 pts), moderate (19-29 pts), severe (> 30 pts);

— Body Esteem Scale (BES) for body esteem; it includes
35 items that evaluate parts or functions of the hu-
man body, grouped into 3 categories: Sexual attractive-
ness, Weight concern, Physical condition; the respond-
ent takes a stance on each item, marking an appropri-
ate number on a scale from 1 (decidedly negative) to
5 (decidedly positive);

— Health Behaviour Inventory for the assessment of health
behaviours; it includes 24 statements grouped into
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4 categories: Eating habits, Prophylaxis, Positive atti-

tude, Health practices; the respondent determines the

frequency of each behaviour on a scale from 1 (nearly
never) to 4 (nearly always); the general score is the meas-
ure of intensity of health behaviours;

— Respondent’s particulars including questions concern-
ing sociodemographic data and data connected with
state of health.

Participation in the research was voluntary and anony-
mous. The respondents did not obtain any remuneration for
it, they answered the questions included in the question-
naires individually and on their own and the time they were
given for providing the answers was not limited.

Statistical analysis and Ethical Implications

Statistical analyses were carried out with the use of the
IBM SPSS Statistics 25 package. Qualitative and quantitative
analyses were conducted, including logistic regression anal-
ysis. The assumed significance level equalled a = 0.05. The
research obtained a positive opinion from the Bioethical
Commission at the Medical University of Silesia in Katowice
(KNW/0022/K/10/18).

Table 1. Descriptive statistics of variables analysed in the studied group

RESULTS

The average age of respondents equalled 55.23 +
+ 6.15 years, the average age of the last period equalled
49.01 £ 3.74 years. The majority of respondents had sec-
ondary (53.39%) or higher education (32.68%), lived in the
city (79.52%), lived in a relationship (85.04%), had children
(89.86%). Details concerning the results obtained by the
studied persons within the scope of the remaining analysed
variables are presented below (Tab. 1).

The analysis demonstrated that 33.03% of the stud-
ied group meets the diagnostic criteria of sexual dysfunc-
tions. The respondents with sexual dysfunctions, as com-
pared to the respondents without this type of dysfunctions:
were older (U = 34714.5; p < 0.001), significantly more fre-
quently had primary and vocational education, and signifi-
cantly less frequently had higher education [x%(3) = 24.74;
p < 0.001], significantly less frequently assessed their mate-
rial standing as very good (p = 0.004; V = 0.14), significantly
more frequently did not have a partner and significantly
less frequently lived in either a formal or informal relation-
ship [x3(2) = 53.97; p < 0.001], had significantly higher body
weight (U=41515; p=0.032) and BMI (U=40099.0; p < 0.05),

n
Current age [years] 665
Age of last period [years] 666
Height [centimeters] 666
Weight [kilograms] 666
BMI [kg/m2] 666
Lenght of the relationship with the partner [years] 592
FSFI — Total score 666
FSFI — Desire 666
FSFI — Arousal 666
FSFI — Lubrication 666
FSFI — Orgasm 666
FSFI — Satisfaction 666
FSFI — lack of Pain 666
Kl — Total score 666
BDI — Total score 666
BES — Sexual attractiveness 666
BES — Weight concern 666
BES — Physical condition 666
1ZZ —Total score 666
1ZZ — Eating habits 666
1ZZ — Prophylaxis 666
1ZZ — Positive attitude 666
1ZZ — Health practices 666

M — average; Me — median; SD — standard deviation

M Me SD Min. Max.
54.96 54.00 542 45.00 65.00
49.06 49.00 3.55 39.00 60.00
163.97 164.00 5.48 150.00 182.00
72.03 70.00 12.06 43.00 164.00
26.81 26.50 4.47 17.22 64.06
26.24 28.00 11.18 0.00 55.00
28.71 30.20 9.96 2.20 45.00
297 3.00 1.19 0.60 6.00
3.34 3.60 1.59 -0.30 6.00
3.89 4.20 1.76 0.00 6.00
3.79 4.00 1.72 0.00 6.00
4.21 4.40 1.24 0.40 6.00
4.19 4.40 1.67 0.00 6.00
18.41 18.00 9.47 0.00 51.00
11.81 10.00 8.95 0.00 63.00
4538 45.00 9.37 16.00 65.00
31.56 32.00 9.01 10.00 50.00
30.66 31.00 7.26 9.00 45.00
78.60 79.00 15.01 29.00 120.00
19.79 20.00 4.79 7.00 30.00
20.06 20.00 4.79 6.00 31.00
20.16 20.00 4.23 5.00 30.00
18.59 19.00 4.20 6.00 30.00
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significantly less frequently assessed their state of health
as very good or good and significantly less frequently as
average (p < 0.001; V = 0.20), significantly more frequently
suffered from chronic diseases [x*(1) = 5.56; p = 0.018].

It was also demonstrated that the respondents with
sexual dysfunctions differed from the respondents without
such dysfunctions within the scope of all the variables as-
sessed with the use of standardised questionnaires, which
was presented in Table 2.

Because the concern about one’s body weight was the
only variable that achieved a higher level in the respond-
ents without sexual dysfunction, an analysis of the rela-
tions of that variable with the declared body weight of the
respondents was conducted. A negative correlation was
demonstrated (rho = -0.35; p < 0.001).

The analysis of dependence between the studied vari-
ables demonstrated that the scales of sexual functions are
positively related at a level ranging from moderate to strong.
Additionally, all the dimensions of sexual functions are posi-
tively related at a level ranging from weak to moderate
with the dimensions of body self-esteem and health behav-
iours. Moderate and negative correlations appear between
depressive symptoms and sexual functions, which means

that the higher the level of depression, the lower the level
of sexual functions. Details concerning the dependence
between the studied variables are presented in the table
below (Tab. 3).

In order to establish the factors determining the occur-
rence of sexual dysfunctions, a logistic regression analysis
was conducted with the use of the progressive selection
method which included the use of the likelihood ratio
method. The assumed model proved to be well adjusted
to the gathered data, which is demonstrated by the Hos-
mer-Lemeshow test [x%(8) = 9.02; p = 0.341]. This model
explains 24.2% of variability of sexual dysfunctions (Cox and
Snell's R? = 0.242; Nagelkerke’s R? = 0.341). The regression
indicator for the final model was included in Table 4.

Only for the sense of attractiveness is the direction of
dependence negative, which means that the higher the
level of sexual attractiveness, the lower the probability of
sexual dysfunctions (with each unit in the result of the BES
questionnaire by 13%). The risk of occurrence of sexual
dysfunctions increases by 4% with the increase in intensity
of menopausal symptoms (by 1 unit in the result of the
KI questionnaire) and concern about weight (by 1 unit in
the result of the BES questionnaire). The risk of dysfunctions

Table 2. Comparison of respondents with sexual dysfunctions with respondents without sexual dysfunctions in terms of sexual functions,

intensity of menopausal symptoms, level of depression, body self-esteem and health behaviors

No dysfunction Dysfunction
M Me SD M Me SD . ¢ "

Sexual functions (FSFI)

Desire 342 3.62 1.04 1.96 1.89 0.80 12850.5 < 0.001 0.35
Arousal 413 4.21 0.94 1.55 157 1.28 5100.5 <0.001 0.51
Lubrication 474 4.85 0.90 1.94 242 1.69 57525 <0.001 0.49
Orgasm 4.63 4.84 0.88 1.87 2.40 1.63 5666.0 <0.001 0.50
Satisfaction 4.77 4.83 0.83 291 3.21 1.04 7805.5 <0.001 0.45
Lack of Pain 535 5.60 0.79 3.61 4.00 1.69 145260 < 0.001 0.31
Intensity of menopausal symptoms (KI) 17.06 17.08 9.11 2148 21.0 9.59 34760.0 < 0.001 0.04
Level of depression (BDI) 9.93 8.05 7.54 16.08 14.05 10.36 293195  <0.001 0.09
Body self-esteem (BES)

Sexual attractiveness 48.00 48.0 8.33 3941 39.0 8.89 222215  <0.001 0.18
Weight concern 33.11 34.0 8.73 28.03 29.0 8.66 314915  <0.001 0.07
Physical condition 32.21 33.0 6.59 27.12 27.0 747 28776.5  <0.001 0.10
Health behaviours (1ZZ)

Total score 80.33 81.0 14.00 74.66 74.0 16.45 371115 <0.001 0.03
Eating habits 20.27 20.0 4.57 18.70 19.0 5.10 391015  0.001 0.02
Prophylaxis 20.52 21.0 4.60 19.02 19.0 5.05 388450 <0.001 0.02
Positive attitude 20.73 21.0 4.01 18.84 19.0 443 354775  <0.001 0.04
Health practices 18.81 19.0 4.05 18.09 18.0 4.49 422755  0.038 0.01

U — Mann-Whitney test result; p — significance level; n2 — effect size
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Table 4. Final model of logistic regression for prediction of sexual
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Due to the fact that in the authors’ own research all
the analysed variables (connected with one’s physical and
psychological wellbeing as well as behaviour) proved to
significantly differentiate between women with and without
dysfunctions, it can be concluded that this type of problems
has a significant influence on the overall quality of life. The
existence of such a relationship in a group of postmeno-
pausal women was proven by a research conducted by
Nazarpour and co-researchers. Using the Female Sexual
Function Index (FSFI) and the WHO Quality of Life-BREF
(WHOQOL-BREF), they demonstrated a positive relationship
between the overall sexual functioning and the overall qual-
ity of life as well as with all the analysed domains of quality
of life: physical health, psychological, social relationships,
environment [18]. In turn, Show-Riu and co-researchers,
in a cross-functional research conducted on a group of
over 1000 middle-aged women, confirmed the relationship
between the occurrence of sexual dysfunctions and the
health-related quality of life [19]. The respondents without
sexual dysfunctions were characterised by lower intensity
of menopausal and depressive symptoms, whereas, on the
other hand, higher efficiency of sexual functions, such as
Desire, Arousal, Lubrication, Orgasm, Satisfaction, lack of
Pain. Moreover, they presented more health-promoting
behaviours connected with nutrition, health prophylaxis
and health practices (e.g. sleep and rest, body weight con-
trol, adherence to doctor’s recommendations) as well as
a positive psychological attitude. They had also better body
self-esteem within the scope of sense of sexual attractive-
ness and physical fitness, yet they demonstrated more be-
haviours connected with concern about their body weight.
It is insomuch interesting as this variable proved to be at
the same time one of the risk factors of sexual dysfunctions.

In order to understand this seemingly inconsistent phe-
nomenon, we can use the fact that the respondents without
sexual dysfunctions, despite greater concern about their
weight, did in fact weigh significantly less than the respond-
ents with dysfunctions, had a significantly lower BMI and
better health self-assessment. Dissatisfaction with one’s
own weight and concern aboutits increase are presented by
a large number of women, regardless of their current body
weight, and BMI has a stronger influence on their overall
body self-image than in the case of men [20]. Therefore,
it can be suspected that body weight is an especially deli-
cate aspect also in the life of postmenopausal women and
constitutes a factor mediating between the concern about
one’s weight and the occurrence of dysfunctions in sexual
life. This hypothesis, however, would require confirmation
in the course of more advanced analyses, whose lack can be
considered one of the limitations of the present research.
The other ones are connected with the non-inclusion in the
research of such significant variables as the objective state

of health (e.g. the kind and duration of chronic diseases,
taken medications, past gynaecological surgeries), history
of possible treatment of sexual dysfunctions or the quality
of partner relationships.

Lack of partner proved to be the strongest risk factor of
sexual dysfunctions. Other authors confirm that the distress
connected with sexuality concerns not only women living
in relationships, but also those that currently do not have
apartnerand are sexually inactive [21]. Having close relation-
ships with other people, not only those of sexual nature, has
a beneficial influence on physical and psychological health
of every person, since it is the source of social support [22].

Among all the diagnosed risk factors of sexual dysfunc-
tions in women in the postmenopausal period only age is
a non-modifiable variable. The other ones are subject to
external influences and that is why they should be taken into
account while planning health policies and implementing
support programmes for women at this stage of life. General
gynaecological care can, for example, contribute to the
alleviation of symptoms of menopause, not only by giving
women access to hormone replacement therapy, but also by
education concerning health-promoting lifestyle. It seems
that a special place in prophylaxis and health promotion
should fall to questions connected with maintaining cor-
rect body weight, which is crucial not only in the context of
physical and psychological health, but also has a significant
influence on the sense of women's sexual attractiveness as
well as on formation and maintenance of sexual relations.

CONCLUSIONS

There is a relation between the occurrence of sexual
dysfunctions and the intensity of menopausal symptoms,
efficiency of determined sexual functions, level of depres-
sion, body self-esteem and health behaviours of women in
the postmenopausal period. Crucial risk factors of sexual
dysfunctions in this group include: age, relationship status,
intensity of menopausal symptoms, sense of sexual attrac-
tiveness and concern about body weight.
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ABSTRACT

Objectives: To compare conventional and advanced bipolar energy instruments in terms of perioperative outcomes in
patients who underwent total laparoscopic hysterectomy (TLH).

Material and methods: The data of 101 patients who underwent TLH between June 2017 and December 2018 for benign
gynecological disorders were analyzed retrospectively. Conventional bipolar forceps (Robi forceps) were used in 37 patients
and advanced bipolar instruments (LigaSure) were used in 64 patients. Data about the characteristics of the patients, opera-
tion time, estimated blood loss, length of hospital stay and other perioperative outcomes were compared.

Results: The mean ages of the patients in the conventional bipolar and LigaSure groups were 47.6 + 6.5 and 48.1 + 7 years,
respectively (p > 0.05). There was no statistically significant difference between the two groups with regard to all other
patient characteristics; body mass index, parity, previous pelvic operation and indications of hysterectomy (p > 0.05). The
mean operation time (41 + 13.2 vs 37 £ 11.5 min), estimated intraoperative blood loss (70 + 22 vs 65 + 21 mL) and absolute
change in hemoglobin (-1.23 +1.12vs-1.11 + 1.14 g/dL) were slightly higher in the conventional bipolar group. However,
there was no statistical significance with respect to these differences between the groups (p > 0.05).

Conclusions: Our findings indicate that a conventional bipolar system is as safe and effective as LigaSure, and it may be

used as an alternative option for patients undergoing TLH in low-income hospitals.

Key words: conventional bipolar instrument; LigaSure; vessel sealing; total laparoscopic hysterectomy
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INTRODUCTION

Hysterectomy is one of the most frequently performed
gynecologic surgical procedures and may be performed
by abdominal, vaginal and laparoscopic approach [1]. To-
tal laparoscopic hysterectomy (TLH) has been performed
increasingly over the years due to less postoperative pain,
less risk of incision infection, reduced adhesion formation,
shorter recovery time and early discharge. It has now be-
come an indispensable part of gynecology practice [2].
Although TLH is superior to abdominal hysterectomy, the
vaginal approach still preserves its current value in most
benign indications.

Conventional electrosurgery comprises two types of
diathermy as unipolar and bipolar. In monopolar electro-
surgery, high voltage is used for cutting, dissection and
fulguration. In bipolar electrosurgery, low voltage is used for
coagulation [3]. The basic working principle of the conven-
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tional bipolar energy system is to denature the collagen and
elastin inside the vessel wall or tissue by providing electrical
energy between the two jaws. Since the electrical current
is present between the two jaws, a neutral electrode is not
required and surgical safety is higher [4].

There have been improvements in surgical instruments
as laparoscopic operations have increased over time. Ad-
vanced vascular sealing devices that work with ultrasonic
and bipolar energy have been developed [5]. These novel
advanced bipolar vessel-sealing devices appear to decrease
the lateral thermal spread remarkably; thus they are safe and
time-efficient in comparison to traditional bipolar electro-
surgical devices. These beneficial features show up more
evidentin difficult procedures [6, 7]. LigaSure is a hemostatic
device developed as an advanced bipolar energy system
(Covidien-Valleylab today Medtronic-Covidien, Boulder, CO,
USA) and has demonstrated efficacy in a variety of surgical
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procedures [8]. LigaSure denatures collagen and elastin in
the vessel wall and sticks with high mechanical pressure.
Then the vessel is cut into two parts with the help of the
knife inside of LigaSure. It was proven that it can be safely
used in vessels up to 7 mm [8]. LigaSure has been shown
to be on a similar level in terms of efficiency in comparison
to clips, sutures and ultrasonic vessel sealing methods [9].

In this study, we aimed to compare conventional and
advanced bipolar energy instruments in terms of periopera-
tive outcomes in patients who underwent total laparoscopic
hysterectomy.

MATERIAL AND METHODS

In this study, the data of 101 patients who underwent
TLH between June 2017 and December 2018 for benign
gynecological disorders at the Isparta City Hospital were
analyzed retrospectively. Conventional bipolar forceps (Robi
forceps, Karl Storz, Tuttlingen, Germany) were used in 37 pa-
tientsand the LigaSure 5 mm device (Medtronic-Covidien,
Boulder, CO, USA) that is an advanced bipolar instrument
was used in 64 patients. Initially, there was only a conven-
tional bipolar device in our hospital because of financial
insufficiency. Nevertheless, we performed the procedure
on the first 37 patients with this device. After LigaSure was
supplied, we performed the procedure on the other cases
with this instrument. Patient characteristics, including age,
body mass index (BMI), parity, surgical indication, previous
pelvic surgery history and perioperative results were ob-
tained from the patients’'medical records. The perioperative
results included uterine weight, operation time, estimated
blood loss, blood transfusion, length of hospital stay and
intraoperative complications. The eligibility criteria included
patients who required hysterectomy for benign conditions
such as symptomatic uterine fibroids, abnormal bleeding or
other benign diseases. The exclusion criteria were the cur-
rent pregnancy status and malignant diseases of the genital
tract. All patients were managed with the same protocol
for preoperative and postoperative treatments. We also
administered 1 g of cephalosporin antibiotic intravenously
30 minutes before the incision for prophylaxis. All surgeries
were performed by the same surgeon.

Surgical Technique

All operations were performed under general anesthe-
sia in a dorsal lithotomy and Trendelenburg position. In all
patients, the stomach was decompressed with a nasogastric
tube and the catheter was inserted into the bladder before
the surgery. Depending on the diameter of the cervix and
the size of the uterus, the appropriate vaginal manipula-
tor was inserted into the uterine cavity. A VCare uterine
manipulator (Conmed, NY, USA) was used in the opera-
tions. The surgical procedures were performed through 3 or

4 laparoscopic trocars: a 10-mm trocar for the camera from
the umbilicus, one 5-mm lateral trocar at 2 cm superior of
the left iliac spina and one 5-mm suprapubic trocar for the
laparoscopic instruments. In some cases, a fourth 5-mm
trocar was inserted from the right lower quadrant if it was
needed. The surgeon was on the left side of the patient
and performed the operation using the left and midLine
trocars. All operations were performed with Robiforceps and
Metzenbaum scissors or LigaSure for sealing, dissection and
hemostasis. The vaginal cuff was closed by intracorporal su-
turing using a polyglactin 910 suture that is a late absorbable
material (Vicryl, Ethicon, Johnson & amp; Johnson Medical
Devices Companies, USA). All laparoscopic procedures were
performed without conversion to laparotomy.

Operation time was defined as the time from the initial
skin incision to closure of the abdominal trocar incisions. Es-
timated blood loss in the operation was calculated by sub-
tracting the given amount of fluid from the total outcome
in the suction unit. The position of the patients was the re-
versed Trendelenburg position to obtain all intra-abdominal
fluid. Furthermore, quantitative blood loss was calculated
by comparing the preoperative hemoglobin value to the
hemoglobin value on the first day after surgery.

Patients who had spontaneous micturition, gas outflow
and stable vital signs were discharged on the first or second
postoperative day.

Statistical analyses
The variables are presented with frequencies and
mean = standard deviation values. Differences between
two groups were analyzed using unpaired t-test, chi-squared
(X?) test and Fisher’s exact test. P < 0.05 was considered
statistically significant. Statistical analyses were performed
in SPSS 24.0 (IBM Corporation, Armonk, NY).

RESULTS

The data of a total of 101 patients were analyzed. The
mean ages of the patients in the conventional bipolar and
LigaSure groups were 47.6 + 6.5 and 48.1 £ 7 years, respec-
tively (p > 0.05). There was no statistically significant differ-
ence between the two groups with regard to all other patient
characteristics; body mass index, parity, previous pelvic op-
eration and indications of hysterectomy (p > 0.05) (Tab. 1).

The mean operationtime (41+13.2vs37 + 11.5min), esti-
mated intraoperative blood loss (70 +22vs65+ 21 ml)and ab-
solutechangeinhemoglobin(-1.23+1.12vs-1.11+1.14g/dL)
were slightly higher in the conventional bipolar group. How-
ever, there was no significance with respect to these differ-
ences between the groups (p > 0.05) (Tab. 2).

Blood transfusion was given in one patient in each
group, but the reason was not major vessel injury. One
intraoperative major complication occurred in the LigaSure
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Table 1. Demographic characteristics of patients

Conventional bipolar surgery (n: 37)

Age (years) (range) 47.6 £ 6.5 (39-78)
BMI (kg/m?) (range) 29 +5.3(22-47)
Parity (n) (range) 1.8+1.3(0-7)
Indication
Uterine myoma, n (%) 19(51.3)
Abnormal uterine bleeding, n (%) 8(21.6)
Endometriosis, n (%) 4(10.8)
Other benign pathologies, n (%) 6(16.3)
Previous cesarean sections, n (%) 9(24.3)

BMI — body mass index

Table 2. Perioperative outcomes of the two groups

LigaSure (n: 64) p

48.1£7.1(40-81) 0.76
30+6.2 (23-45) 0.64
1.7 £1.1 (0-5) 0.84
34 (53.1) 0.61
12(18.7 0.23
5(7.9) 0.14
13(20.3) 0.11
14(21.8) 0.44

Conventional bipolar surgery (n: 37)

Uterine weight (gr) (range) 358 + 261 (70-820)
41 +13.2 (30-75)

70 + 22 (10-450)

Operation time (min) (range)
Intraoperative blood loss (ml) (range)
Preoperative hemoglobin (g/dL) (range)
Postoperative hemoglobin (g/dL) (range)

Absolute change in hemoglobin(g/dL) (range) -1.23+£1.12(0.3-2.1)

Blood transfusion, n (%) 1(2.7)
Hospital stay (day) (range) 22+0.8(1-3)
TLH + BS, n (%) 14 (37.9)

TLH + BSO/USO, n (%) 23 (62.1)
Major complication, n (%) 0(0.0)

12.53 +£1.42(9.2-14.3)
11.28 £1.38 (8.8-13.7)

LigaSure (n: 64) p

372 + 284 (85-940) 0.42
37 £11.5 (25-65) 0.18
65 +21(10-410) 0.22
12.77 £1.59 (9.0-15.1) 0.65
11.47 £ 1.53 (8.7-14.2) 0.24
-1.11+1.14(0.2-2.7) 0.15
1(1.6) 0.75
2.1+0.9(1-5) 0.53
23(35.9) 0.48
41 (64.1) 0.57
1(1.6) 0.87

TLH — total laparoscopic hysterectomy; USO — unilateral salpingo-oopherectomy; BSO — bilateral salpingo-oopherectomy; BS — bilateral salpingectomy

group. No bladder, major vessel or ureteric injury occurred
in the two groups.

DISCUSSION

In this study, we investigated the differences in opera-
tive time, blood loss and other perioperative outcomes for
LigaSure and conventional bipolar devices during total lapa-
roscopic hysterectomy for benign gynecological indications.

Recently, electrosurgical sources for tissue preparation
and vascular sealing have been expanded to include devices
that can offer both sealing and cutting. These devices do not
need to be replaced during the operation; they also resist
high intraluminal pressure and have optimal coagulation
properties [9]. LigaSure is an advanced bipolar device that
is capable of cutting and sealing. It is able to seal vessels
up to 7 mm in diameter and withstands up to threefold the
normal systolic blood pressure. It has a minor thermal spread
thatis up to 4.0 mm[10, 11]. LigaSure has been successfully
used in gynecologic operations, in addition to a variety of
laparoscopic procedures, urologic and abdominal surger-
ies [12-14].

In the literature, variable results have been found about
duration of operation in gynecologic or other abdominal
surgeries for conventional and advanced bipolar devices
[3, 15-20]. Many studies reported that LigaSure has a shorter
operative time than conventional bipolar instruments. The
reason for this increase in time was changing of the instru-
ments for sealing and cutting during the operation in con-
ventional device groups [16-18]. Additionally, the current
delivered with LigaSure takes up to 7 seconds to achieve
homeostasis [21]. In contrast to the literature, there was
no significant difference with respect to operating time
between the two groups in our study. If both conventional
bipolar devices and scissors are used with both hands at
the same time effectively and correctly, no difference in
operation time may be expected.

Previous studies reported that intraoperative blood loss
was lower in advanced bipolar groups in comparison to
conventional groups [20, 21]. According to our results, the
estimated and quantitative blood loss was similar in both
groups. The discrepancy between hemoglobin decrease
and estimated blood loss may be thought to be due to
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postoperative hemodilution. Conventional bipolar devices
and scissors may not increase the amount of bleeding when
used properly. Hemostasis may be successfully achieved in
both devices.

There is a doubt about the thermal spread of ener-
gy-based devices. The lateral thermal spread of electrosur-
gery devices may be a risk factor for major complications
during laparoscopic hysterectomy. Therefore, adjacent tis-
sues should be checked, and traction should be made while
sealing and cutting during the operation. The major compli-
cation rate during laparoscopic hysterectomy is reported to
be in the range from 4% to 9% in the literature [22]. In our
study, this rate was 1.6%, and one intraoperative complica-
tion occurred in the LigaSure group. However, the complica-
tion was not associated with the type of instruments used for
sealing in the operation. This 48-y-old patient had chronic
pelvic pain and history of endometriosis. Dense adhesions
and an endometriotic nodule were present between the rec-
tum and the uterus. The rectum was injured during resection
of the endometriotic nodule from the rectovaginal space.
We repaired this injury via laparoscopy without conversion
to laparotomy.This patient recovered without complications
and was discharged on the 5th postoperative day.

In studies, the length of hospital stays in patients who
underwent laparoscopic hysterectomy with conventional
bipolar devices was longer than those with advanced bi-
polar devices. Prolonged hospital stay may be caused by
major complications [19, 23]. In this study, both groups had
asimilar length of hospital stay following the operations. No
significant difference was observed in the durations of hos-
pital stay, because the major complication rate was the same
in both groups.

The limitations of our study were the small number of
patients included and its retrospective nature. Although
the number of patients was not equal and the excess in the
LigaSure group may seem to affect the results, the findings
were not influenced because the data belonged to a single
surgeon experienced in both devices. In the future, more
large-scale, prospective and randomized studies will be
required.

In conclusion, advanced bipolar instruments have the
advantages that are closing of vascular structures in addition
to their cutting capabilities, so that the process can proceed
without changing instruments between hemostatic and
cutting devices. In the hands of experienced surgeons, both
scissors and conventional devices may be used together
and there is no need to change. Thus, there is no significant
difference with respect to operating time and blood loss be-
tween the two instruments. LigaSure is a disposable energy
source and more expensive per case than conventional reus-
able energy sources. Conventional bipolar energy devices
are more cost-effective due to possibility of re-use. They

may be used safely and effectively in low-income hospitals
that cannot access advanced bipolar energy instruments
such as LigaSure.
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ABSTRACT

Objectives: The aim of this study was to assess the maternal and neonatal outcome in patients with preterm premature
rupture of membranes between 22 to 37 weeks of gestation in comparison to preterm birth patients.

Material and methods: Group of PPROM patients consisted of 127 women, the control group counted 141 women who
delivered prematurely. The control group was formed by matching patient with the same gestational age at delivery
and neonatal birth weight to every woman from study group. In both groups speculum and ultrasound examinations
were performed, microbiological swabs were taken. In unclear cases of PPROM tests detecting amniotic proteins, such
as PAMG-1 or IGFBP-1, were performed. According to gestational age at delivery, neonates were divided into subgroups:
extremely premature infants (< 27 weeks 6 days), moderate premature infants (from 28 weeks 0 days to 33 weeks 6 days),
late premature infants (from 34 weeks 0 days to 37 weeks 0 days).

Results: In the study group, median gestational age of delivery was 34 weeks 1 day and the same in control group — 34 weeks
and 5 days (p > 0.05). Parameters of inflammatory status were more often reported in the PPROM group than in the preterm
birth group, even if they weren't statistically significant (positive culture of cervical swab, increased leukocytosis, CRP above 5).

The rate of neonate survival was similar in both groups (93.7% and 94.1%). Congenital infection was more often diagnosed in
group of neonates from PPROM pregnancies than in neonates from control group; (36% and 21.2% respectively; p = 0.009).

Conclusions: Our research appears to be consistent with theory of inflammatory etiology of PPROM. Optimal management

of infection in PPROM patients seems to be the most important in efforts to prolong pregnancy.
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INTRODUCTION

Preterm rupture of membranes (PROM) complicates ap-
proximately 2-5% of pregnancies before term and 8% of term
gestations [1]. At term it does not significantly influence preg-
nancy outcome. If it happens before 37 weeks, we describe it
as preterm premature rupture of membranes (PPROM) and it
increases the risk of preterm labor, intrauterine infection, fetal
hypoxia and intrauterine death [1, 2]. Pregnancy outcomein
cases of spontaneous PPROM depends on gestational age.
Approximately 50% of patients deliver within a week after
PPROM, latency in the other half depends on gestational age,
fetal condition and presence of infection [3].

Depending on the gestational age, fetal and maternal
condition, there is a possibility of conservative manage-
ment, including steroids administration, antibiotics and
magnesium sulfate or active labor induction after steroids
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administration [4]. Tocolytics are usually not recommended
because uterine contractions are usually correlated to in-
trauterine infection and prolongation of pregnancy in these
cases does not decrease the mortality and morbidity of
women and children [5, 6].

Lack of amniotic fluid in the uterus, especially before
the 24t week of gestation, disturbs fetal lung development.
Alveoli do not form without amniotic fluid even after ster-
oids administration. Respiratory distress in children born
after PPROM, after they had spent some time in uterus
without amniotic fluid, is often more severe than we expect.
Neonates have also higher risk of severe inborn infection.
Both factors — respiratory distress and infection — worsen
prognosis for the children after PPROM [7, 8].

There are only a few trials trying to compare differ-
ent approaches to ahydramnios caused by PPROM. They
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concentrate on two topics: sealing the hole in membranes
(amniopatch, immunologic sealants, membranes) and sup-
plementing amniotic fluid (amnioinfusion). As of now, there
isno answer to if any type of treatment improves pregnancy
outcome [9, 10].

Objectives
Authors compared pregnancy outcome in patients who
delivered before term with and without PPROM.

MATERIAL AND METHODS

The study group consisted of 127 women who were ad-
mitted to the Department of Obstetrics of Medical University
from October 2009 to 2014 with preterm premature rupture
of membranes (between 22 and 37 weeks of gestation).The
control group (141 women) was formed by matching patient
with the same gestational age at delivery and neonatal
birth weight to every woman from study group. Accord-
ing to gestational age at delivery, neonates were divided
into subgroups: extremely premature infants (< 27 weeks
6 days), moderate premature infants (from 28 weeks 0 days
to 33 weeks 6 days), late premature infants (from 34 weeks
6 days to 37 weeks 0 days).

To confirm PPROM,, sterile speculum examinations were
performed with the visualization of amniotic fluid leaking from
the cervical canal. In unclear cases tests detecting amniotic
proteins, such as PAMG-1 (Placental alpha microglobulin-1)
or IGFBP-1 (Insulin —like growth factor binding protein 1),
were performed. Ultrasound examinations were performed
in every patient — fetal well-being, amniotic fluid index
and signs of placental abruption were determined. The
exclusion criteria included: multiple pregnancy, intrauterine
fetal death, fetal congenital malformations, previous cervical
surgery and uncertain diagnosis of PPROM.

According to our Department regulation, patients with
PPROM before 34 weeks 0 days of gestation were managed
expectantly if no maternal or fetal contraindication were
present. Induction of labor wasn't offered to these patients
unless intrauterine infection was diagnosed. Tocolysis wasn't
ordered to pregnant patients with PPROM. A single course
of corticosteroids was offered to every pregnant woman be-
tween 24 weeks 0 days and 34 weeks 6 days. Prophylactic
antibiotics were given to patients in the latent phase of
PPROM from 24 weeks 0 days to 33 weeks 6 days. Every week
patients were examined vaginally (speculum examination)
and had cervical swabs taken. If a microbiological swab was
positive, antibiotics were administered. Similarly, CRP and
leukocytosis were evaluated every week. Fetal status was
assessed every seven days by ultrasound examination. In
case of patients with PPROM after 34 weeks 0 days of ges-
tation, who didn’t have contraindication to labor, delivery
was induced, mostly with Oxytocin infusion (usually after

12 hours of expectancy for spontaneous contractions). Nei-
ther tocolysis nor corticosteroids were offered in this group
of patients. Maternal infusion of magnesium sulfate as fetal
neuroprotection wasn’t recommended for patients before
32 weeks 0 days.

Data from medical records were analyzed to compare
pregnancy complications and outcome in the study group
and control group. Information regarding gestational age
at PPROM, laboratory symptoms of infection (CRP > 5, leu-
kocytosis > 15000/dL, positive culture of cervical swab),
steroids and antibiotics administration, gestational age at
delivery, mode of delivery, indication for cesarean section,
birth weight of neonate, respiratory distress syndrome (type
of assisted ventilation), leukocytosis and CRP in neonate,
results of microbiological tests in neonates, length of hospi-
tal stay of neonate was collected. Congenital infection was
diagnosed based on a minimum of two signs of infection in
clinical examination and/or increased values of inflamma-
tory parameters in neonate. Clinical symptoms of congenital
infection were defined as breathing disturbances (tachyp-
nea, apnea), tachycardia, bradycardia, significant variability
of heart rate, emesis, hypotonia, muscle tremors, convul-
sions, instability of body temperature, lethargy, circulation
disturbances, and metabolic disturbances.

The normality of the layout of continuous variables was
assessed by means of the Shapiro-Wilk test. Statistical char-
acteristics of continuous variables were presented by means
of arithmetic means, standard deviations, medians as well as
minimal and maximal values. For inter-group comparisons
Student’s t-test for non-linked variables or U Mann-Whitney
test were applied. In order to compare the layouts of dis-
crete variables, Pearson’s chi-squared test or Fisher’s exact
test were used. All calculations were carried out by means
of Statistical0 software (StatSoft, the USA), where value
p < 0.05 was accepted as a statistically significant.

RESULTS

Average patient age at admission to hospital was
30.2 £ 5.4 years in the study group and 29.8 + 4.8 years in
the control group (p > 0.05). As far as gravidity was con-
cerned, 48% of the patients in study group and 43.3% of
the patients in control group were nulliparous, while 52%
and 56.7% had had at least one delivery (p > 0.05). In the
study group of 127 women median gestational age of de-
livery was 34 weeks 1 day (23 weeks and 5 days to 37 weeks
0 days) and the same in the control group — 34 weeks and
5 days, from 22 weeks and 4 days to 37 weeks and 0 days
(p > 0.05). Median gestational age of delivery in subgroups
was: before 27 weeks and 6 day — 26 weeks and 0 days
in PPROM group and 25 weeks 5 days in control group
(p > 0.05), from 28 weeks and 0 days to 33 weeks and 6 days
— 31 weeks and 4 days in both groups (p > 0.05) and from
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34 weeks and 0 days to 37 weeks and 0 days — 35 weeks
and 3 days in PPROM group and 35 weeks 4 days in control
group (p < 0.05).

The median gestational age of PPROM in the study
group was 33 weeks 5 days (from 21 weeks and 4 days
to 36 weeks and 6 days). In details: in the group of pa-
tients who delivered before 27 weeks 6 days — 24 weeks
6 days, from 28 weeks 0 days to 33 weeks 6 days — 30 weeks
1 day, from 34 weeks 0 days to 37 weeks 0 days — 35 weeks
2 days. The median time from PPROM to delivery was 1 day
(0 to 71 days); 9 days in patients, who delivered before
28 weeks of gestation; 11 days in patients who delivered
from 28 weeks and 0 days to 33 weeks and 6 days and 1 day
in patients who delivered after 33 weeks and 6 days. In the
analyzed group 42 patients (33%) delivered on the day,
when PPROM occurred, while 85 (66.9%) delivered later.
Among 42 pregnant women who delivered on the day of
PPROM, gestational age of 36 (85.7%) of them was greater
than 33 weeks 6 days of gestation, when in 6 (14.3%) of them
was between 28 weeks 0 days and 33 weeks 6 days. None
of PPROM patients who delivered before 28 weeks of preg-
nancy delivered on the day when PPROM occurred.

Positive culture of cervical swabs were noted in 62 pa-
tients with PPROM (49%) and in 51 patients in the control
group (36%) (p > 0.05, p =0.101); in 3 patients (27%), who
delivered before 28 weeks of gestation in the PPROM group
and in 5 patients (50%) in the control group (p > 0.05); in
27 patients (56 %), who delivered from 28 weeks 0 days to
33 weeks 6 days in the PPROM group and in 16 patients
(36%) in the control group (p = 0.06); in the group of pa-
tients who delivered from 34 weeks 0 days to 37 weeks
0 days — in 32 pregnant in the PPROM group (47%) and in
30 patients (35%) in the control group (p < 0.05). Increased
leukocytosis was noted at least once during latent period in
65 women with PPROM (51.2%), in the control group leuko-
cytosis greater than 15000 was found in 43 patients (30.7%)
(p < 0.001). In details, in the study and in the control group
in 6 patients (54%) versus 3 patients (33%) who delivered
before 28 weeks of pregnancy, in 30 patients (62%) versus
18 patients (38%) who delivered from 28w0d to 33wé6d and
in 29 patients (43%) versus 22 patients (27%) who delivered
later (p > 0.05; p < 0.05; p < 0.05; respectively) increased
leukocytosis was noted. CRP above 5 was observed in 77 pa-
tients (68.7%) in the study group versus 29 patients (56.9%)
in the control group (p < 0.001 and p > 0.05). CRP wasn't
evaluated in 15 patients (12%) from the study group and
in 90 patients (63.8%) from the control group.

During latent time prophylactic antibiotics were used
in 73 patients (57.5%) in the group of PPROM patients. Ad-
ditionally, antibiotics were administered if increased CRP,
leukocytosis or positive microbiological swab was observed.
To conclude, antibiotics were given to 99 patients in the

PPROM group before delivery (78%), while in the control
group 50 patients (35.5%) (p < 0.001).

Steroids were administered in 66 patients before
34 weeks 6 days in the study group (52%), and in 49 pa-
tients in the control group (35%) (p < 0.05); in a group of
women who delivered before 28w0d in 10 (90%) in the
PPROM group and in 7 (70%) in the preterm delivery group;
in a group of patients who delivered from 28w0d to 33wéd
in 41 (85%) in the study group and in 27 (56%) in the con-
trol group. Patients who delivered after 33w6d received
steroids in 22% (15 pregnant) in the PPROM group and in
18% (15 pregnant) in the control group (p > 0.05, p < 0.05,
p > 0.05; respectively).

In the study group 77 patients (61%) delivered vaginally
— 73% (8 pregnant women) before 28w0d, 59% (28 preg-
nant) from 28w0d to 33w6d and 60% (41 pregnant women)
from 34w0d to 37wO0d. In the remaining 50 women (39%),
cesarean sections were performed. In the control group,
38 patients delivered vaginally (27%) — 30% (3 pregnant
women) before 28w0d, 29% (13 pregnant women) from
28w0d to 33w6d and 27% (22 pregnant women) from
34w0d to 37w0d. Cesarean sections were performed in
103 patients (73%). The cesarean section rate was higherin
the control group (p < 0.001) and in the subgroups this trend
was also observed (p = 0.05, p < 0.05, p < 0.05).

The cesarean section in the study group was performed
most frequently due to fetal distress (28 women — 58.3%) or
intrauterine infection (10 women — 20.8%), but also due to
fetal malpresentation (9 women — 18.8%), placental abrup-
tion (2 women — 4.2%), preeclampsia (1 woman — 2.1%),
threatening rupture of uterus (4 women — 8.3%) and ma-
ternal indications (8 women — 16.7%), fetal indications
(1 woman — 2.1%). Indications for cesarean sections in the
control group was mostly fetal distress (66 women — 64.7%).
Other indications were: intrauterine infection (3 women
— 2.9%), fetal malpresentation (8 women — 7.8%), placental
abruption (6 women — 5.9%), preeclampsia (15 women
— 14.7%), threatening rupture of uterus (4 women — 3.9%)
and maternal indications (13 women — 12.7%), fetal indi-
cations (4 women — 3.9%). In three cases, indications for
cesarean section were unknown. The group of extremely
preterm infants consisted of 11 neonates (9%) in the PPROM
group and 10 neonates (7%) in the preterm delivery group,
moderate preterm infants — 48 (38%) in the PPROM group
and 47 (33%) in the preterm delivery group, late preterm
infants — 68 (53%) in the PPROM group and 84 (60%) in
the control group (p > 0.05, p > 0.05, p < 0.05).

The average birth weight was similar in the study and
the control group (2117.9 g and 2245.0 g respectively,
p > 0.05). In extremely preterm infants it was 938 g and
832 g (p > 0.05), in moderate preterm infants 1717 g and
1766 g (p > 0.05) and in late preterm infants 2589 g and
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2667 g (p > 0.05) in the PPROM group and the control group
respectively.

The rate of neonate survival to discharge was similar
in both groups (93.7% and 94.1% respectively; p > 0.05).
Rates of survival increased with increasing gestational age
in both groups; in the PPROM group: 73% (< 28w0d), 94%
(from 28w0d to 33w6d), 99% (from 34w0d to 37w0d) and
in the control group: 60%, 94%, 97% respectively (p < 0.05,
p > 0.05, p > 0.05).

Incidence of neonatal respiratory distress syndrome was
similarin both groups (42.5% vs 45%; p > 0.05). In extremely
preterm infants in 90% (10 neonates) and in 89% (8 neo-
nates) (p > 0.05), in moderate preterm infants in 35 (73%)
and in 35 neonates (74%) (p > 0.05), in late preterm infants
in 10 neonates (15%) and in 21 neonates (25%) (p > 0.05)
in the PPROM group and the control group respectively.

Assisted ventilation was used in 48 neonates (38%) in the
study group and in 59 children (42%) in the control group
(p>0.05);in 10 neonates (90%) and in 8 neonates (80%) in ex-
tremely preterm infants (p > 0.05), in 32 neonates (66%) and
in 34 neonates (74%) in moderate preterm infants (p > 0.05),
in 6 neonates (9%) and in 17 neonates (20%) in late preterm
infants (p = 0.059). Congenital infection was diagnosed more
often in the group of neonates from PPROM pregnancies
(45 neonates) than in neonates from the control group (29 ne-
onates); (36% and 21.2% respectively; p = 0.009). In detail,
infection was presentin 6 (55%) extremely preterm neonates
in the PPROM group and in 3 (37%) in the control group
(p > 0.05), in 25 (52%) moderate preterm neonates in the
PPROM group and in 14 (31%) in the control group (p < 0.05)
andin 13 (19%) late preterm neonates in study group and in
11 (13%) in preterm delivery group (p > 0.05). Differences
were also noted regarding leukocytosis in neonate above
15 000/dL (61.5% and 49.2% respectively), but it was not
statistically significant (p = 0.059). In detail, high leukocytosis
was found in extremely preterm in 66% (6 neonates) and
37% (3 neonates) (p > 0.05), in moderate preterm infants
in 56% (26 neonates) and in 40% (18 neonates) (p > 0.05)
and in late preterm infants in 60% (40 neonates) and in 50%
(41 neonates) (p > 0.05) in the PPROM group and the control
group respectively.

Number of neonates with CRP above 5 was similar in
both groups (22.3% and 24.4% respectively; p > 0.05). In
extremely preterm infants CRP was above 5 in 33% (3 neo-
nates) versus 37% (3 neonates) (p > 0.05), in moderate pre-
term infants 38% (17 neonates) versus 35% (15 neonates)
(p>0.05)and in late preterm infants 12% (8 neonates) versus
17% (14 neonates) (p > 0.05) in the PPROM group and the
control group respectively.

Antibiotic therapy was administered in 88 (69%) of
neonates from the study group versus 80 (61%) neonates
from the control group (p = 0.04). In extremely preterm

infants antibiotics were given to 10 neonates (90%) and in
9 neonates (90%) (p > 0.05), in moderate preterm infants
in 47 neonates (98%) and in 44 neonates (94%) (p > 0.05)
and in late preterm infants in 31 neonates (45%) and in
28 neonates (34%) (p > 0.05) in the PPROM group and the
control group respectively.

Median hospital stay of the neonates in the study group
was 11 days (0 to 79 days) and in the control group — 8 days
(0to 82 days), and the difference wasn't significant (p > 0.05).
In extremely preterm infants it was 67 and 54 days (p > 0.05),
in moderate preterm infants 25 and 30 days (p > 0.05) and
in late preterm infants 8 and 9 days (p > 0.05) in the PPROM
group and control group respectively.

DISCUSSION

According to Romero’s definition preterm labor results
from “pathological activation” of one or more components
of “common pathway of parturition”. Uterine myometrial
contractility, cervical ripening and membranes rupture, if
activated synchronously are said to be the most important
factors leading to preterm delivery. Asynchronous activation
of one of these components results in cervical insufficiency,
preterm uterine contractions or preterm premature rupture
of membranes [11, 12]. So far there are many dimensions
identified as responsible or connected with mentioned
above clinical situations [12]. Prostaglandins and matrix-
-degrading enzymes (mediators of infection) are considered
to be crucial factors in collagen degradation and weaken-
ing of membranes, which leads to its rupture [13]. Clinical
studies have confirmed infectious theory — bacteria’s have
the ability to cross even intact membranes and positive am-
niotic fluid cultures are identified in 12.8% of patients with
preterm birth and 32% with preterm premature rupture of
membranes according to Romero’s researches [14]. Caroll
S.G. et al. [15] showed that positive culture of swabs from
the vagina predicts 53% of intraamniotic infections. In our
study we haven't examined amniotic fluid for presence of
microbial invasion, but we also observed positive culture
of cervical swab significantly more frequent in group of
patients with rupture of membranes than in patients with
preterm birth. Similarly, increased leukocytosis and CRP
were noted more often in groups of pregnant women with
PPROM than in groups of patients with preterm birth. CRP
isn't routinely ordered in case of patients with risk of pre-
term delivery, that's why increased value of this marker was
observed only in 13% of patients among the patients in this
group. According to literature neither CRP nor leukocytosis
are considered to be highly specific in detecting intrauterine
infection and are not even recommended in some countries
to be assessed. The estimated sensitivity rate of leukocy-
tosis in detecting chorioamnionitis is 29-47% [16], when
specificity of CRP is 38-55% [17]. Antibiotics were applied
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in groups of PPROM patients more often than in control
groups. Antibiotics weren't offered routinely to everyone.
Due to hospital regulation, antibiotics were offered prophy-
lactically or in case of increased inflammatory indicators or
symptoms of infection.

Nowadays, according to Polish Society of Gynecologists
and Obstetricians the most optimal approach to manage-
ment of PPROM patients is expectant management with
antibiotics therapy to prolong latency of pregnancy. After
34 weeks of pregnancy induction of delivery with oxytocin
is indicated only if intrauterine infection is suspected. Re-
gardless of clinical management birth in 7 days follow-
ing rupture of membranes occurs in 50% patients [3]. The
median length of latency from PPROM to delivery in the
examined group was 1 day (from 0 to 71 days). Comparing
to other publications, median latency time in the PPROM
group was short because in the evaluated group nearly half
consisted of patients after 34 weeks of gestation, where due
to hospital regulation and ACOG recommendations active
management was recommended. In patients with PPROM
before 28 weeks of gestation median latency time was 9 days
and 11 days if delivery took place between 28 + 0to 33 + 6,
similar results were presented by A. Peaceman. In a group of
1377 patient’s median latency time between 24-28 weeks
was approximately 9 days, and between 30-31 weeks was
6 days [18].

The difference in the frequency of cesarean section
was observed in the research. This operative procedure
was more often performed in group of patients with intact
membranes than in PPROM group. The main indication for
cesarean section in both groups was fetal distress, while in
the group of PPROM patients could have been related to ac-
tive management (induction of delivery) in case of patients
after 34 weeks of gestation. Threatening intrauterine infec-
tion was the second main indication for cesarean section in
the PPROM group, what is consistent with published data.

Congenital infection was more often detected in all sub-
groups of neonates from the study group than the control
group, what is consistent with fact of higher incidence of
increased parameters of inflammation and positive cervical
swabs in pregnant with PPROM. As a consequence of this,
antibiotics were also more often administered in the study
group. Comparable results were published by Moratti [19].
According to data published by Bengtson and Dale [20, 21]
respiratory distress syndrome incidence in neonates from
pregnancies complicated by PPROM is evaluated to be
10-40%. In general, in our study we noticed high ratio of
respiratory distress, comparable in both groups of neo-
nates (42.5% and 45%). In case of extremely and moderate
preterm neonates, it was a result of early gestational age at
delivery and impossibility of steroids administration. In the
group of neonates delivered after 34 weeks of gestation, res-

piratory distress syndrome was more often observed in the
control group, which is probably connected with the high
percentage of cesarean section performed in this group.
Considering neonatal survival rate, we haven't found
significant difference between both groups of patients. Ne-
onatal death mostly occurred in cases of neonates born
before 26 weeks of gestation with low birth weight. Glass
estimates that extremely premature infants with extremely
low birth weight have 30-50% risk of mortality and 20-50%
risk of morbidity in survivors [22]. Probably, if patients with
PPROM (especially after 28th week of pregnancy) are appro-
priately covered with antibiotics, which increases the latent
time of pregnancy and offers the possibility of steroids and
magnesium sulfate administration, the presence of PPROM
doesn’t influence the rate of mortality in neonates.

CONCLUSIONS
Our research appears to be consistent with theory of
inflammatory etiology of PPROM. Optimal management
of infection in PPROM patients seems to be the most impor-
tant in efforts to prolong latency of pregnancy and decrease
mortality and morbidity in neonates.
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ABSTRACT

Objectives: To investigate maternal serum catalase, myeloperoxidase and ferroxidase levels in pregnant women with
Hyperemesis Gravidarum and to compare the results with healthy pregnancies.

Material and methods: In this study, 60 female patients admitted to the Health Sciences University, Gazi Yasargil Training
and Research Hospital, Gynecology and Obstetrics Department were evaluated. The patients were divided into two groups:
Group 1 included 30 pregnant women with hyperemesis gravidarum; Group 2 included 30 healthy pregnant women.
Pregnancies over 14 weeks were excluded from the study.

Results: The laboratory and laboratory characteristics of both groups are shown in Table 1. No significant differences were
found between the groups in terms of the maternal age, gestational age, gravidity, parity, fasting glucose level, and BMI.
The maternal blood CAT levels were significantly higher in the HG group (219.6 + 111.3 kU/L) when compared to the control
group (71.5 £ 52.5 kU/L) (p < 0.001). The maternal blood MPO levels were lower in the control group (121.5 + 36.3 U/L)
than in the study group (90.9 + 56.4 U/L) (p = 0.016). However, the ferroxidase levels were similar between the two
groups. The independent variables BMI, age, parity, gravidity and gestational week effects were adjusted according to the
logistic regression method with groups. Significant differences were observed between the two groups in the levels of
CAT (0.001), MPO (0.005) values.

Conclusions: This study suggests that antioxidants in response to oxidative stress gave different reactions with different
mechanisms; Also, we believe that insufficient food intake suppresses the immune system and this has an important role

on antioxidants.
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INTRODUCTION
Nausea and vomiting can be seen in 80% of pregnant
women in the first months of pregnancy [1]. Nausea and
vomiting is a severe form of hyperemesis gravidarum (HG)
and occursin 0.3-3% of all pregnancies. When severe nausea
and vomiting occur more often than three times a day in
a patient with ketonuria and a weight loss of more than 5%,

the patient is diagnosed with HG [2-4].
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The HG etiology has not yet been fully elucidated [5];
however, many oxidative stressors are known to play roles
in HG [6], including an imbalance between the oxidants and
antioxidants. Oxidative stress (OS) refers to an imbalance
between the production of reactive oxygen species and the
antioxidant defence system that buffers oxidative damage,
resulting in cellular, molecular damage. It has been reported
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that antioxidant activity is significantly higher in women
with healthy pregnancies when compared to women who
are not pregnant [7].

The antioxidant defence system includes ferroxidase,
which converts toxic ferrous iron to less toxic ferric iron,
thereby reducing oxidative damage to the cellular and mo-
lecular [8, 9]. Catalase (CAT), an intracellular antioxidant,
increases to compensate for redox reactions in OS [10].
Myeloperoxidase is another intracellular enzyme that acts
as an antioxidant in neutrophils. A decrease in antioxidant
activity oranincrease in free radicals will lead to OS [11, 12].

In this study, the ferroxidase, CAT, and MPO serum levels
in the blood of HG patients were determined, and the results
were compared with those of healthy pregnant women.

MATERIAL AND METHODS

This prospective study included a total of 60 pregnant
women admitted to the Gynecology and Obstetrics De-
partment of the Health Science University Diyarbakir Gazi
Yasargil Training and Research Hospital in Diyarbakir, Turkey,
between December 2017 and December 2018.The patients
were divided into two groups: group 1 included 30 pregnant
women with HG and group 2 included 30 healthy pregnant
women. This research was conducted following the princi-
ples of the Helsinki Declaration, and informed consent was
obtained from all of the participants.

The HG diagnosis inclusion criteria were as follows: se-
vere and persistent nausea and vomiting more than three
times per day during pregnancy, ketonuria, and greater
than 5% weight loss [5]. Those patients with comorbid
diseases (such as trophoblastic diseases, gestational dia-
betes, preeclampsia, thyroid diseases, infectious diseases,
inflammatory diseases, renal diseases, hepatic diseases, and
psychiatric disorders), smoking and alcohol habits, chronic
medication use, and pregnancies over 14 weeks were ex-
cluded from the study. The following patient characteristics
were recorded: maternal age, parity, gravidity, body mass
index (BMI), and the gestational week at sampling.

Venous blood samples were centrifuged at 4,000 rpm
for 10 minutes, sera were separated and stored at -80°C
until the MPO, ferroxidase, and CAT levels were analysed.

Activity of CAT was evaluated by Goth's method [13].
Sample (0.2 mL) was incubated in 1.0 mL substrate (65 umol
perin 60 hydrogen peroxide (H,0,) mmol/L sodium-potas-
sium phosphate buffer, pH 7.4) at 37°C for 60 seconds. The
enzymatic activity was stopped with 1.0 mL of 32.4 mM
ammonium molybdate, and the yellow complex of molyb-
date and H,0, was measured at 405 nm. CAT activity was
presented kU/L.

Activity of MPO was evaluated by a modification of
the o-dianisidine method [14], a kinetic measurement with
a yellowish orange product ratio; MPO from the oxidation

of O-dianiside in the presence of hydrogen peroxide was
measured at 460 nm. MPO activity was presented in units
per liter serum.

The ferroxidase level was evaluated using the Erel-spec-
ified method [15]. Although this method is calorimetric
and automatic, enzymatically, it depends on the oxidation
of the iron ion. The results were evaluated as the units per
liter of serum.

The study protocol was approved by a regional com-
mittee (216).

Statistical analysis

For the comparative between-group analyses (case
vs control), a chi-squared test was used for the categorical
variables, and either the Student’s t-test or the Mann-Whit-
ney U test was used for the continuous variables. Inde-
pendent variables were adjusted that reduced the BMI,
age, parity, gravidity and gestational week effect with the
independent logistic regression method. Differences were
considered significant at p < 0.05. All statistical analyses
explained R-software v.3.5.1 (R statistics software, Institute
for statistics and mathematics, Vienna, Austria).

RESULTS

Clinical and laboratory results are shown in Table 1. No
significant differences were found between the groups
in terms of the maternal age, gestational week, gravid-
ity, parity, fasting glucose level, and BMI. The maternal
blood CAT levels were significantly higher in the HG group
(219.6 = 111.3 kU/L) when compared to the control group
(71.5+52.5kU/L) (p < 0.001). The maternal blood MPO levels
were lower in the control group (121.5 £ 36.3 U/I) than in
the study group (90.9 £+ 56.4 U/L) (p = 0.016). However, the
ferroxidase levels were similar between the two groups.The
independent variables BMI, age, parity, gravidity and ges-
tational week effects were adjusted according to the logis-
tic regression method with groups. Significant differences
were observed between the two groups in the levels of CAT
(0.001), MPO (0.005) values (Fig. 1-3).

DISCUSSION

In this study, which lasted less than 14 weeks, an imbal-
ance was found between the serum OS markers and the
antioxidant defence system markers when 30 pregnant
women with HG and 30 normal pregnant women were
compared. Low MPO values and statistically significantly
higher CAT values were found in the serum samples of the
HG patients when compared to the controls.

Previous studies have shown that the risks of preeclamp-
sia, placental anomalies, and intrauterine growth retarda-
tion are increased in pregnant women with HG [16], and
many events are known to cause OS in these women [6].
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Table 1. Comparison between the hyperemesis gravidarum (HG) patients and the healthy controls

MPO (U/L) 90.9 +56.4
Ferroxidase (U/L) 517.1£99.1
Catalase (kU/L) 2196+ 111.3
Maternal age (years) 25.0+2.6
Gestational week 852+227
Gravidity 229+137
Parity 1.1+£1.16
BMI (kg/m?) 23115
Fasting glucose (mg/dL) 87.7+179

SD — standard deviation, BMI — body mass index; MPO — myeloperoxidase

121.5+36.3 0.016 0.005
5247 +126.7 0.796 0917
715+525 <0.001 0.001
256+29 0.39

7.79+2.02 0.2

224127 0.88

1.14+1.18 0.89

236+1.1 0.11

83.9+95 0.31

*The independent variables BMI, age, parity, gravidity and gestational week effects were adjusted according to the logistic regression method with groups
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Figure 1. Compared Catalase values for the groups (Boxplot and
scatter plot relationship between groups)

The construction of reactive oxygen species in the blood is
known as a normal process, and both enzymatic and non-
enzymatic mechanisms are involved in counteracting the
OS caused by increased reactive oxygen species levels. CAT,
MPO, ferroxidase are some of the antioxidants that play this
critical role [17].

HG is characterized by cell-mediated immunity [18].
MPO, which is a member of the peroxidase superfamily, is
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Figure 2. Compared Myeloperoxidase values for the groups (Boxplot
and scatter plot relationship between groups)

found in the azurophilic granules in neutrophils and mono-
cytes. MPO is released by the leukocytes in inflammatory
conditions, and it catalyzes the formation of various reac-
tive species, including HOCI; therefore, it plays a role in the
body’s defence against microorganisms [19, 20]. Another
antioxidant that responds in inflammatory conditions is
adenosine deaminase (ADA), which is an enzyme necessary
for the differentiation of lymphoid cells, and it contributes
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Figure 3. Compared Ferroxidase values for the groups (Boxplot and
scatter plot relationship between groups)

to the production of cytokines. Although the exact mecha-
nism is not known, lymphocytes or monocytes are thought
to play an essential role in serum ADA activity [21, 22]. In
the study by Biberoglu et al. [23], although the serum ADA
and CAT levels were higher in the HG group, the differences
were not significant. There is no previous study of MPO in
HG patients, this will be the first study. We found that the
MPO levels were lower in our HG group than in the control
group. We believe that the immune system is suppressed
due to malnutrition, which lowers the MPO values. In addi-
tion, because HG related fasting normally leads to immune
function suppression, it remains controversial whether the
immune response is the cause of or a reaction to HG.

The production of CAT, which is an intracellular antioxi-
dantenzyme, increases during OS to balance the redox reac-
tions [10]. Guiney et al. [24] found that CAT was significantly
lower in HG and attributed to the deficiency of antioxidants
taken with nutrients. However, Biberoglu et al. [23] found
that the CAT level was high, although this was not signifi-
cant. We found that CAT levels were significantly higher in
our study. In order to prevent the increase in oxidative radi-
cals during the OS, we believe that the CAT level increases.

The copper metabolism is very complexly linked to iron
metabolism. Two copper-containing enzymes ferroxidase
I and ferroxidase Il have the capability to oxidize ferrous (Fe2+)

to ferric (Fe3+) form of iron. Ferric form is used for transport
of iron. Ceruloplasmin (having ferroxidase |), is the predomi-
nant copper protein in plasma having antioxidant activity.
Abnormalities in ceruloplasmin activity produce cellulariron
storage that supports ferroxidase activity. The increase in
copper in iron-deficient anemic mothers could be an offset-
ting mechanism to counteract anemia, and this is comple-
mented by a surge in ceruloplasmin synthesis, which is having
ferroxidase activity [25, 26]. Onaran et al. [27] found that the
ceruloplasmin (ferroxidase 1) levels were similar between
the HG group and the control group. Similarly, we did not
find a significant difference between the ferroxidase levels
between the groups. We believe that the levels of ferroxidase
1 do not change in patients with HG and that the nutrients
andiron and copper inadequately keep each other in balance.

This study had some limitations. Initially, in the case
of OS, antioxidant levels other than CAT, MPO and fer-
roxidase should be investigated. Many previous stud-
ies of these antioxidants have revealed different results;
therefore, more work is needed. In addition, we did not
analyze the antioxidant status of the patients before their
pregnancies, which may have affected the OS outcome
because we could not exclude the possibility of this oc-
curring before the pregnancy. Finally, our sample size
was small; therefore, future studies should include larger
sample sizes.

CONCLUSIONS
In this study, the different antioxidant levels in the two
groups showed that antioxidants, in response to OS, react
differently with different mechanisms. Also, we believe that
insufficient food intake suppresses the immune system in
HG patients, and this plays an important role in the anti-
oxidant levels.
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ABSTRACT

Objectives: To determine the clinical differences and factors affecting early pregnancy outcome in the first and early second
trimester subchorionic hematoma cases.

Material and methods: This study involved with the retrospective analysis and evaluation of 81 cases diagnosed with
subchorionic hematoma. The patients were grouped according to the gestational periods, symptoms at the time of ad-
mission, ratio of surrounding hematoma to the gestational sac, and whether there was a pregnancy loss. The groups were
compared according to the clinical features and pregnancy outcomes.

Results: The ratio of surrounding hematoma to the gestational sac in the group with pregnancy loss was significantly higher
(p =0.002). When the cut-off value was 35.5%, it could determine the possibility of a complication in pregnancy with 70%
sensitivity and 75% specificity. Nonspecific pelvic pain were significantly higher in the pregnancy loss group than in the
other group. Logistic regression analysis was performed to determine the effect of these two parameters on the pregnancy
outcome. Although the presence of non-specific pelvic pain is more in the group with pregnancy loss; there was no effect
of on pregnancy outcome (p = 0.141). The risk of pregnancy loss increased 4.5 fold if the ratio of ScH to gestational sac
was above 35% (p = 0.027).

Conclusions: In the cases of subchorionic hematoma, we concluded that when the ratio of surrounding hematoma to
the gestational sac increased and when it was accompanied by nonspecific pelvic pain, the hospitalization period of the
patients increased and the ratio of pregnancy loss was higher.

Key words: subchorionic hematoma; vaginal bleeding; pelvic pain; first trimester; complication
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INTRODUCTION

Subchorionic hematoma (ScH) is defined as a cres-
cent-shaped, echo-free area between the chorionic mem-
brane and the myometrium.The incidence ranges from 1.3%
10 3.1% [1]. It is a rare but serious cause of vaginal bleeding
that is extremely common in the early gestational weeks. Al-
though its etiology is not known exactly, the increase of
assisted reproductive techniques and low-molecular-weight
heparin and aspirin use are among the risk factors [2]. It is
usually diagnosed in patients admitted due to vaginal bleed-
ing. In addition, non-specific pelvic pain (NsPP), such as low
back, groin and around of umbilicus pains may accompany
vaginal bleeding. ScH can be diagnosed in routine ultra-
sonography examinations for asymptomatic patients [3-5].
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Talip Karacor

It is generally classified as small, medium, or large according
to the ratio of the diameter of the hematoma to that of the
gestational sac [6]. In addition, ScH is also classified accord-
ing to its surrounding ratio to the gestational sac [7]. In cases
with ScH, early pregnancy complications like missed abor-
tion and spontaneous complete orincomplete abortion and
late complications of pregnancy, such as premature rupture
of membranes, preterm delivery, and intrauterine growth
retardation, have been reported to be more frequent [8-10].

In almost all of the previous studies, the effect of he-
matoma size on early and late pregnancy complications in
patients with first trimester period ScH was evaluated. The
study evaluating the effect of NsPP on early complications
of ScH cases is not available in the literature.

Adiyaman University Faculty of Medicine, Department of Obstetrics and Gynecology, Adiyaman, Turkey

e-mail: talipkaracor@gmail.com

656



Talip Karacor et al., Evaluation of subchorionic hematomas

The aim of this study was to determine the parameters
that affect the early pregnancy losses except hematoma size
in the first and early second trimester ScH cases. In our cur-
rent study, we found that pregnancy was more complicated
in ScH cases with non-specific pelvic pain.

MATERIAL AND METHODS

The study was approved by the “University Local Eth-
ics Committee” before a retrospective file search was con-
ducted for the study. The archive files, ultrasonography
reports, and image records of 684 patients hospitalized
with vaginal bleeding in “University Obstetrics and Gyne-
cology Department” between January 2015 and October
2018 were reviewed. We detected total of 106 patients who
had ultrasonography reports and visual hematoma meas-
urement records.

A total of 25 ScH cases were excluded from the study
which pregnancies without a fetal heartbeat on ultrasonog-
raphy reports, multiple pregnancies, and pregnancies as-
sisted by supportive reproduction methods. Because, al-
most all of the pregnancies formed by assisted reproductive
technique had a history of using acetylsalicylic acid, low
molecular heparin or depot progesterone.

In addition, other pregnant women who developed
spontaneous pregnancy but who used acetylsalicylic acid
(aspirin), low-molecular-weight heparin and warfarin for
another indication were excluded from the study. Demo-
graphic data like age, gravida, parity, history of surgery,
and pregnancy formation method were obtained from the
patients’ anamnesis information. In addition, the patients
initial complaints at the time of admission were determined
and recorded. In our study, we classified the ScHs according
to the surrounding ratio to the gestational sac. We compared
the circumference of the entire gestational sac with the

’

gestational sac surface separated from the myometrium,
and thus we obtained the inclusion ratio of hematomas in
the gestational sac. We indicated the results as a percentage.
The ratio of surrounding hematoma to the gestational sac
was determined using the Generic Area program on the
GE Voluson P8 device. The measurement of subchorionic
hematomas is shown in Figure 1. The measurements were
evaluated by two obstetricians who were not aware of the
study parameters. The other important parameter was NsPP.
While evaluating the pain of low back, groin and around
of umbilicus during pregnancy, all abdominal organs and
musculoskeletal pathologies should be considered [11].
There was no organic pathology to explain the pain we
identified as NsPP. Patients with musculoskeletal system,
gastrointestinal and urinary tract pathologies were not
evaluated as NsPP [12]. In our clinic, three questions are
asked in the evaluation of the pain around the groin, waist
and umbilicus in the pregnancy.

Figure 1. USG measurements of ScHs; A. A case of subchorionic
hematoma (white arrow) surrounding approximately 50% of the
gestational sac; B. A case of subchorionic hematoma (white arrow)
that surrounds approximately 30% of the gestational sac; C. A case of
subchorionic hematoma (white arrow) that surrounds approximately
10% of the gestational sac; ScH — subchorionic hematoma; CRL

— crown rump length (Fetus); UC — uterine cavity; F — fetus

Are these pains present during pregnancy and are they
new?

Do you need analgesics in case of pain?

Do you wake up from your sleep in pain?

NsPP is added to the diagnosis of patients who give
a yes response to the first question and either of the other
two questions.

A gestational period of 42-98 days was classified as first
trimester, while 99-140 days was classified as early second
trimester pregnancy. Complications like missed abortion,
complete orincomplete abortion, and termination of preg-
nancy after amnion fluid loss during the treatment before
the 20t gestastional week were evaluated within the early
period pregnancy complication. These pregnancies resulted
in loss. Pregnant women who reached over 20 weeks were
accepted as the group without early period complications.

The patients were grouped as having vaginal bleeding
and having vaginal bleeding + NsPP according to the symp-
toms at the time of admission. The patients were compared
according to the gestational age, hematoma size, early com-
plication status, and priority admission symptoms.

Statistics

The Statistical Package for the Social Sciences, version
15 (SPSS, Chicago, IL) program was used for the statistical
analysis. The data were classified as being with or without
normal distribution using the Kolmogorov-Smirnov test.
Normally distributed data were evaluated using the in-
dependent sample t-test, while non-normally distributed
data were compared using the Mann-Whitney U test. The
Chi-square test was used for categorical variables. The
level of statistical significance was set as p < 0.05. Receiver
operating characteristic (ROC) analysis was performed
to determine the efficiency of the ratio of surrounding
ScH to the gestational sac in foreseeing the gestational
results. Logistic regression analysis was used to determine
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the risk factors affecting pregnancy outcome and to cal-
culate odds ratio.

RESULTS

The number of pregnant women who were examined
in the first trimester or early second trimester weeks in the
University Obstetrics and Gynaecology outpatient clinic
was 5.889 during the period included in the study. A total of
106 vaginal bleeding patients were detected. The incidence
of vaginal bleeding in our clinic was 11.6%. ScH was detected
in 106 patients with vaginal bleeding. The incidence of ScH
in patients with vaginal bleeding in our clinic was 15.4%. The
patients were treated with similar abortion imminence treat-
ments during hospitalization. In our study, pregnancy loss
was detected in 17 (21%) patients. The other 64 (79%) patients
did not develop early pregnancy complications, and their
pregnancies reached the 20th gestational week. The ratio
of surrounding ScH to the gestational sac was statistically
lower in the group without pregnancy loss than it was in the
group with pregnancy loss (p = 0.002). The factors affecting
pregnancy loss are listed in Table 1.First trimester (49-98 days)
and early second trimester (99-140 days) pregnancies were
compared in terms of the symptoms, hospitalization times,

and ratio of surrounding hematoma to the gestational sac. In
thefirsttrimester group, 41 (83.7%) patients had vaginal bleed-
ing and 8 (16.3%) had primary symptoms of vaginal bleed-
ing + NsPP. In the early second trimester group, 17 (53.1%)
patients had vaginal bleeding and 15 (46.9%) had primary
symptoms of vaginal bleeding + NsPP.The difference between
the two groups was statistically significant (p = 0.003). The
hospitalization period in the first trimester group was sta-
tistically lower than that in the early second trimester group
(p < 0.001). In the first trimester group, the ratio of surround-
ing ScH to the gestational sac was statistically lower than it
was in the early second trimester group (p = 0.005; Tab. 2).
The patients were compared according to the symptoms of
vaginal bleeding and vaginal bleeding + NsPP. In the vaginal
bleeding + NsPP group, the ratio of surrounding hematoma to
the gestational sac, duration of hospitalization, and pregnancy
loss were statistically higher (p = 0.002, p < 0.001, p < 0.001,
p < 0.001, p < 0.001, respectively). There was no statistically
significant effect of maternal age on symptoms in the ScH
cases (p = 0.623; Tab. 3). ROC analysis was performed to de-
termine the efficiency of the ratio of surrounding hematoma
to the gestational sac in foreseeing gestational results. When
the cutoff value was 35.5%, it could determine the prognosis

Table 1. Clinical characteristics of patients according to pregnancy outcomes

Variables No loss of pregnancies Loss of Pregnancies

n 64 17 P
Patients age [year], mean + SD 266+4.7 28.2+45 0.222
Gravity n (min-max) 3(1-5) 4(1-7) 0.212
Live Children n (min-max) 2(0-4) 2(0-4) 0323
Abortion n (min-max) 0(0-1) 0(0-3) 0.296
Pregnancy age [day], mean + SD 835+217 96.1 +28.3 0.051
Hospitalization time [day], mean + SD 6.5+3.1 79+49 0.165
Symptoms Bleeding 51(79.7) 7(41.2) 0.002
N (%) Bleeding + non-specific pelvic pain 13 (20.3) 10(58.8)

GS Surrounded by Hematoma, % mean + SD 26.0+14.9 393+155 0.002

SD — standard deviation; GS — gestational sac

Table 2. Clinical outcomes of the patients according to the duration of pregnancy

Variables First trimester Early second trimester

n 49 32 P
Symptom Bleeding 41(83.7) 17 (53.1) 0,003
N (%) Bleeding & non-specific pelvic pain 8 (16.3) 15 (46.9) ’
Outcome of pregnancy No loss of pregnancy 41(83.7) 23(71.9) 0202
N (%) Loss of pregnancy 8(16.3) 9(28.1) ’
Hospitalization time (day), mean + SD 52+26 93+34 <0.001
GS Surrounded by Hematoma, % (mean + SD) 24915.4 348+49 0.005

SD — standard deviation; GS — gestational sac
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Table 3. Clinical features of the patients according to the symptoms

Bleeding +
Variables Bleeding  non-specific
pelvicpain P
n 58 23
GS Surrounded by
+ + I
Hematoma, % (mean + SD) 229+13.1 438+11.9 <0.001
Pregnancy Age (day), 7874214 1050+179 <0.001
(mean +SD)
Patient Age (year)
T 2 65 268+51 273+38 0.623
Hospitalization time (day), 58427 04441 <0.001
(mean + SD)
SD — standard deviation; GS — gestational sac
ROC Curve
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Figure 2. Receiver operating characteristic (ROC) analysis of
percentage of subchorionic hematoma surrounding GS in predicting
pregnancy outcome. The cut-off value for subchorionic hematoma
surrounding GS was 35.5% while the sensitivity and specificity values
were 70 and 75%, respectively. Area under the ROC curve (AUC): 0.727,
sensitivity: 70%, specificity: 75%, 95% Cl: 0.590-0.864, p = 0.004;

GS — gestational sac

of negative pregnancy with 70% sensitivity and 75% specificity
[Area Under the ROC Curve (AUC): 0.727, sensitivity: 70%, speci-
ficity: 75%, 95% Cl:0.590-0.864, p = 0.004; Fig. 2]. In the logjistic
regression analysis to predict the outcome of pregnancy, the
effect of NsPP was statistically insignificant. However, if the
percentage of ScH was greater than 35%, the risk of pregnancy
lossincreased by 4.5 times (Wald: 4.881, Odss ratio: 4.527,95%
Cl:1.186-17.281, p = 0.027).

DISCUSSION
The hematoma diameter is one of the important pa-
rameters affecting the clinical outcome in ScH cases [1].

However, we believe that other parameters other than he-
matoma diameter have important effects on clinical sta-
tus. In this study, we aimed to evaluate the effects of NsPP
on early complications of pregnancy in patients with abortus
imminence and subchorionic hematoma. In our current
study, we found that pregnancy was more complicated
in ScH cases with NsPP. We think that ScHs are often small
in the first trimester of pregnancy and complicate pregnancy
less, and they appear to occur less frequently in early second
trimester pregnancies, but they complicate these pregnan-
cies more. In addition, we think that the hematoma diameter
may be larger and pregnancy loss may be higher in pregnant
women with NsPP accompanied by vaginal bleeding.

The incidence of vaginal bleeding in our clinic was
11.6%. This result was similar to the literature. In their
study, Hasan et al. [13], found that the incidence of vagi-
nal bleeding was 7-25%. In another study with a larger
series of cases, Weiss et al. [14], reported the incidence
of vaginal bleeding as 14.2%. In our study the incidence
of SCH in patients presenting with vaginal bleeding was
15.4%. There is a wide range of data for the incidence of
SCH in patients with vaginal bleeding in the literature. In
the review of Pearlstone, this rate is stated in a very wide
range as 4-22% [15]. This rate suggests that patients pre-
senting with vaginal bleeding should be examined more
carefully for ScH. We believe that our article will be the
most accurate information providing data to the literature
on this subject.

In our study, we found that the higher the ratio of sur-
rounding hematoma to the gestational sac was, the greater
the possibility of pregnancy loss became [1, 7, 8, 16]. In their
study, Bennett et al. [7], used a subjective evaluation includ-
ing large, medium, and small values for the ratio of sur-
rounding hematoma to the gestational sac. They reported
that the risk of pregnancy loss was three times higherin the
group with a greater percentage of hematoma than it was
in the other two groups. Bennett et al used a small, medium
and large subjective criterion for the diameter of the hema-
toma. In our study, we reported the size of the hematoma
in terms of percentages according to the gestational sac
containment.

This numerical value (35.5%) obtained for the ratio of
surrounding hematoma to the gestational sac would be
more helpful to obstetricians in predicting the outcome
of the treatment and complications that may occur in pa-
tients with ScH. In the literature, we have found that many
studies on ScH were mostly evaluated in the first trimester
of pregnancy. In these studies, many similar results have
been obtained in first trimester ScH cases related to symp-
toms, findings, and early and late pregnancy complications
[17-19]. However, we could not find any study evaluating
the cases of early second trimester ScH. In our clinical experi-
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ence, we have seen a significant number of ScHs in the early
second trimester of pregnancy. In addition, we observed
that the symptoms, clinical findings, and complications
were different in these cases after the first trimester. In our
study, vaginal bleeding was the most common symptom
in first trimester ScH cases. There were no other symptom
frequently associated with vaginal bleeding. However, in
the early second trimester ScH cases, we found that NsPP
was frequently accompanied by vaginal bleeding. In early
second trimester ScH cases, with a percentage of hematoma,
the duration of hospitalization was longer. In the group with
vaginal bleeding and NsPP, pregnancy loss was statistically
higher, but in the logistic regression analysis to predict the
outcome of pregnancy, the effect of NsPP was statistically
insignificant. Although the effect of NsPP on early pregnancy
loss is meaningless in logistic regression analysis; we think
that clinicians who are evaluating ScHs cases should con-
sider this symptom. The ratio of surrounding hematoma to
the gestational sac was found to be significantly higher in
early second trimester ScH cases. As this ratio increases, it
causes greater separation of the gestational sac from the
uterine wall. As a result, inflammatory cell infiltration and
inflammatory mediators will occur more around the ges-
tational sac [20, 21]. These inflammatory mediators result
in the formation of smooth muscle-tightening molecules,
such as prostaglandin 12 and thromboxane A2 [22, 23]. We
think that prostaglandin and thromboxane A2 cause NsPP
[24].In addition, the uterus will be larger than normal for the
gestational week in cases where the ScH is larger [25, 26].
We think that the stretched visceral peritoneum of the uterus
and the inflammatory mediators occurred due to hematoma
contribute to the formation of NsPP.

CONCLUSIONS

ScH was more common in first trimester pregnancies,
which was found to have a smaller diameter and cause
fewer complications in pregnancy. Although ScH was less
common in the early second trimester group, it was found
to have a larger diameter, so it caused more complications
in pregnancy. In addition, in cases of ScH, it should be kept
in mind that the hematoma diameter may be larger and
pregnancy may be more complicated in cases in which
vaginal bleeding is accompanied by NsPP. Furthermore,
NsPP cannot be explained for another reason in ScH, should
be a stimulant for pregnancy complication. In order to better
understand the effect of NsPP on early pregnancy losses,
studies with larger case numbers are needed.
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ABSTRACT

Developmental gynecology uses methods practiced in auxology — the science of human ontogenetic development.
An important and jointly used concept in gynecology and auxology is the concept of developmental age, which, unlike
calendar age, is a measure of the biological maturity of the organism, indicating the stage of advancement in the develop-
ment of certain features or body systems. Developmental age assessment methods include: a) morphological (somatic)
age — body height and weight, b) secondary sex characteristics — breast in girls, genitalia (penis and testes) in boys, and
pubic hair in both sexes, c) bone age — hand and wrist x-ray, and d) dental age. An important marker of developmental
age is also age at menarche, treated as a late indicator of puberty in girls. All of these methods are useful in the context of
assessing regularity and disorders of puberty, such as delayed puberty. The paper discusses developmental age assessment
methods that can be used to diagnose delayed puberty as well as the causes of delayed puberty in girls. It should be empha-
sized that in assessing the process of physical development of a given individual, the cooperation of specialists in the field
of developmental gynecology, pediatrics, auxology, dentistry, endocrinology, and dietetics would be the most desirable.
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INTRODUCTION

Puberty is a period of dynamic human development
leading to sexual maturity. It is a transition period between
childhood and adulthood, which takes place in several se-
quential stages controlled by neuroendocrine factors. It is
characterized by the development of secondary and tertiary
sexual characteristics and acceleration of linear growth,
referred to as adolescent growth spurt [1]. The first exter-
nal symptom of puberty in girls is breasts development
(between 9-13 years of age). A relatively late event during
puberty is menarche, which usually occurs about 1.2 to
1.3 years after reaching a maximum rate of linear growth
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(peak height velocity, PHV) [2]. In recent years the mean age
at menarche in Poland ranged from 12.5 to 13 years [3, 4].

METHODS FOR ASSESSING DEVELOPMENTAL
AGE
In both auxology and developmental gynecology,
an important concept is developmental (biological) age,
understood as progress toward a mature state, or, in other
words, as the degree of physiological development of the
organism. Significant interindividual variance exists for
the level (magnitude of change), timing (onset of change),
and tempo (rate of change) of biological maturation.
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Anindividual's developmental age may proceed at a different
pace than the calendar age. It depends, to a large extent, on
the genetic background, sex, environmental factors, body
type, or ethnicity [5]. One of the most important reasons for
assessing developmental age is to see how far it varies from
chronological age. Estimation of differences between these
two traits helps to identify signs of abnormal development,
which may be precocious or delayed puberty [6]. Devel-
opmental age can be measured in several ways, including
physical (morphological) maturity, stage of advancementin
the development of secondary sex characteristics, skeletal
maturity, and dental maturity. The physical maturity is as-
sessed on the basis of height and weight. However, a more
precise method of assessing physical maturity is the estima-
tion of height velocity [7]. An informative marker of physical
maturity during adolescence is both the age of onset of
adolescent growth spurt (Age at Take Off, ATO), i.e. the mo-
ment when velocity of body height growth is the smallest,
and the age when velocity of body height growth is the
highest (Age at Peak Height Velocity, APHV) [2]. The take-off
of the growth spurt (TO) in girls appears on average around
8-9years, about 2 years earlier than in boys. Peak height ve-
locity (PHV) occursin girlsaged 11.5 years, and in boys aged
13.5 [2, 3]. In the assessment of developmental age during
puberty, the markers of secondary sexual characteristics
appear to be one of the most important. They are classified
with the use of Tanner stages: breast stage in girls, genital
stage in boys and pubic hair stage in both sexes [1]. Tanner
stages (scores) describe the visible signs of sexual matura-
tion. Stage one describes the absence of any symptoms of
puberty, while stage five presents a fully developed form of
assessed traits [5]. In girls, onset of puberty is defined as the
first sign of breast development (B2 on the Tanner scale) and
not pubic hair, because the latter does not necessarily her-
ald activation of the gonads, and may be due to increasing
secretion of adrenal androgens (adrenarche). Furthermore,
in both gynecological practice and auxology, the age of the
first menstruation, i.e. menarche, is an invaluable marker
of the tempo of development. Skeletal age is usually esti-
mated using hand-wrist radiograph, based on the appear-
ance of individual bones or the degree of fusion of epiphy-
seal plate [8]. Another marker available for developmental
age estimation is the dental age, based on tooth eruption
or tooth mineralization assessed from dental radiographs.
In each of the methods described, the child’s status is com-
pared with age-related norms. It is then assumed that the
developmental age is the mean chronological age corre-
sponding to her or his developmental status [7].

CAUSES OF DELAYED PUBERTY IN GIRLS
Delayed puberty in girls is defined as a lack of evidence
of breast development by the age of 13 years and amen-

orrhea 5 years after the start of the puberty with no full
secondary sex features development [9]. It is also defined
as the lack of signs of puberty at two standard deviations
above the mean age for the general population [10]. De-
layed puberty occurs in 3% of the population, more often
in boys than girls. It may result from constitutional delay of
puberty, hypogonadotropic or hypergonadotropic states,
existing chronic diseases (as a secondary symptom), or in-
tense physical exercise [11].

Delayed puberty is most often due to a functional de-
fectin the production of gonadotropin-releasing hormone
(GnRH). Among the reasons for the abnormal secretion of
GnRH from the hypothalamus is the constitutional delay
of growth and puberty (CDGP), undernutrition or chronic
iliness. The result of GnRH deficiency is inadequate ovar-
ian steroid secretion. Other causes of delayed puberty
include a variety of hypothalamic, pituitary, and gonadal
disorders [12].

In most cases, delayed puberty is caused by the constitu-
tional delay of growth and puberty (CDGP) and is considered
a temporary form of hypogonadotropic hypogonadism
[10, 13]. CDGD refers to a slower developmental tempo in
children with no physical abnormalities causing the delay.
These children start puberty late and are most often of
short stature [5]. CDPG is 10 times more common in boys
than girls and does not require advanced medical evalua-
tion and treatment.

Many authors are emphasizing the influence of nutri-
tional status and diet on estradiol concentration and pu-
berty course. A common diagnosis for very slim girls with
delayed puberty is functional gonadotropin deficiency. It is
worth mentioning that this unusual thinness can result from
either eating disorders, such as anorexia nervosa, or intense
physical activity without enough caloric intake to maintain
normal weight. Girls practicing: competitive swimming, bal-
let dancing, and gymnastics show the high risk of delayed
menarche [6]. Intensive physical activity is connected with
delayed puberty because of negative energetic balance,
special diet, and corticotropic axis stimulation in increased
stress leading to gonadoliberin excretion disturbances [13].
The relationship between the percentage of fat tissue and
the dynamics of the puberty process has been demonstrat-
ed in girls [3, 14]. Leptin secreted by adipose tissue is a key
factor affecting the age of puberty onset since it has been
shown to have a direct effect on the secretion of gonado-
tropins and gonadotropin releasing hormone (GnRH) [15].
Leptin receptors are identified in the hypothalamus, an-
terior pituitary gonadotropic cells and ovarian follicular
cells. Abnormal leptin level in underweight girls with a low
percentage of body fat generally result in amenorrhea
and delayed puberty [16]. The same explanation is likely
for girls who are very thin due to chronic illness. In gen-
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eral, the negative energy balance can disturb the pattern
of pulsatile gonadotropin secretion leptin/neuropeptide Y
or using other neurotransmitters. Quantitative and qualita-
tive nutritional status, BMI, fat tissue mass, and leptin blood
level are important features in intense systemic and chronic
disease state. A lot of chronic diseases are connected to
delayed or arrest in the puberty stage which depends on
the point at which the disease occurred. Malnourishment, or
low BMI resulting from negative energy balance can cause
the disturbance of pulsatile gonadoliberin secretion, as
well as: a) gastrointestinal diseases: celiac disease should
be considered when unexplained delayed of puberty and
growth is observed, positive diagnosis should be confirmed
by detection of transglutaminase antibodies and atrophic
villiin jejunal biopsy; b) inflammatory bowel disease might
be connected with delayed puberty in case of steroid ther-
apy and weight loss; c) chronic lung diseases like cystic
fibrosis can cause the same deficiencies which are caused
mostly by malnourishment; d) chronic renal failure prior to
transplantation or nephrotic syndrome sensitive to steroids;
e) thalassemia major or sickle cell anemia can inhibit puberty
by the deposition of iron in pituitary gland [9, 13].
Delayed puberty can also be caused by hypergonado-
tropic hypogonadism (primary ovarian failure), which may
result from either karyotype abnormality (Turner syndrome)
or autoimmune destruction of the ovaries, associated with
conditions such as type 1 diabetes mellitus, hypothyroidism,
Addison disease or hypoparathyroidism. The risk group of
primary ovarian failure also includes girls undergoing total
body irradiation or chemotherapy during the treatment
of various forms of malignancies [9]. Hypogonadotropic
hypogonadism is defined as lack of ability of proper pro-
duction of gonadotropins — FSH and LH. This deficiency
can be caused by isolated pituitary gonadotropic cells ab-
normality or coexistent with other pituitary cells changes
concerning infundibulum or hypothalamus with a change
in pulsatile secretion of gonadoliberin. Isolated idiopathic
hypogonadotropic hypogonadism (IHH) is often mistaken
by CDGP because in both cases there is a low level of ste-
roid hormones and gonadotropins. In CDGP, the response
to gonadotropin agonists plays an important role in the
differential diagnosis. Some girls with delayed puberty,
usually with coexisting delayed growth and short stature
(-2 SD on average height according to age) do not suffer
from CDGP, but just a variation of development time. In this
case, spontaneous beginning of puberty and acceleration of
linear growth are observed. Hence, it is hard to differentiate
between CDGP and IHH, even if some symptoms can help
with proper treatment choice. The main aim of the clinical,
radiological and biological examination is to eliminate the
somatic disease. It is important to differentiate the typical
growth hormone deficiency. In the case of CDGP, short stat-

ure and slow tempo of linear growth are well correlated with
bone age, which is connected with delayed puberty but not
chronological age. The growth hormone secretion might be
low at a basal level whereas stimulation tests give positive
results at a suboptimal level, which in fact corresponds to
prepubertal period. The hormone level differences do not
occur, which is confirmed by the tests of pituitary func-
tion. In this case systematic radiological examinations e. g.
MRI do not show the signs of neoplastic process or infiltra-
tion to other organs [13]. Other causes of inappropriate
gonadotropin secretion include, inter alia: organic direct
gonadotropin deficiency, neoplastic origin of idiopathic
hypogonadotropic hypogonadism (IHH), congenital go-
nadotropins deficiency (is connected with low FSH and LH
level, compatible bone age and normal stature and normal
karyotype; several genes connected with this condition
have been identified), primary GnRH deficiency (after con-
firmation of GnRH deficiency, treatment with recombinant
growth hormone will trigger puberty, which implies the
need of IGF-1 treatment. IGF-1 is proved to enhance LH
and FSH ovarian stimulation), Prader-Willi Syndrome, Lau-
rence-Moon-Bardet-Biedl syndrome, Kallmann syndrome
(uncommon in females, probably because the most com-
mon form, due to a defective KAL1 gene, is X-linked [9].
Delayed puberty may also be observed in patients with
FSH or LH receptor coding gene mutation. Deactivating
mutation of FSH receptor is connected with premature ovar-
ian failure or primary amenorrhea. The size of ovaries is at
anormal level and pathological examination shows multiple
growing ovarian follicles. Several cases were observed in
homozygotic XX females with primary amenorrhea, who
developed sex features and elevated LH but normal FSH
levels and ovarian vesicles with no corpus luteum. In case
of absence of response on gonadoliberin stimulation test
and pulsatile gonadoliberin application, we can consider
gonadoliberin receptor gene mutation on chromosome 4.
There are reports about few autosomal recessive forms of
isolated IHH with that kind of mutations. However, this phe-
notype occurs in various forms — from partial to full [9, 13].
Only a few mutations inactivating FSH 8 subunit was iden-
tified. The gene is situated in Xp21u in a female. One mu-
tation presents with only partially developed secondary
sexual characteristics and two with primary amenorrhea.
DAX1 gene mutation (gene causing congenital adrenal
dysplasia in case of X-linked inheritance). DAX1 is transcrip-
tion factor from “orphan nuclear receptors” family, which
take part in differentiation process of adrenal glands, hypo-
thalamus, pituitary and gonads. Mutation of this gene con-
nected with the X chromosome in men leads to congenital
hypoplasia with insufficiency in the neonatal period and
delayed IHH that is manifesting during adolescence. There
are reports about isolated IHH in women that might corre-
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spond to mild male HH connected with congenital adrenal
hypoplasia [13].

The analysis of delayed puberty with hypogonadotropic
hypogonadism of various etiologies reveals how important
the molecular tests are in the process of diagnosis [17-20].

The hypergonadotropic hypogonadism with character-
istic elevated FSH and/or LH level caused by ovarian failure
requires rule out of female phenotype, uterine and ovar-
ian functional tissue ultrasonographical verification, and
karyotype assay [9, 13]. The examples of such conditions
are gonadal dysgenesis with a chromosomal aberration.
The most frequent cause of primary ovarian failure is Turner
syndrome in classic monosomy 45, XO form with female
phenotype (poor growth, sexual infantilism, etc.). Swyer syn-
drome with 46, XY karyotype is characterized by the female
phenotype, female internal genital genitalia (Mullerian duct
derivatives), normal or bigger height, gonadal dysgenesis,
sexual infantilism, and primary amenorrhea. Ovarian dys-
genesis with normal 46, XX karyotype is characterized by
diminished ovarian size and female phenotype. An interest-
ing example of hypogonadotropic hypogonadism is Per-
rault syndrome as autosomal recessive ovarian dysgenesis
coexisting with deafness. The diagnostic evaluation must
include a detailed physical examination, height and bone
maturation, measurements of general hematological and
biochemical parameters, gonadotropins, sex steroids, pro-
lactin, thyroid hormones, growth hormone and growth
factors, and personal and familial antecedents [11].

It is important to conduct diagnosis per exclusionem -
diagnosis by exclusion - clinical examination with assessing
the features of puberty, regular checkups, puberty progres-
sion) and biochemical examination including estradiol/tes-
tosterone, prolactin, GnRH antagonist, hCG level (h[CG/hMG),
hands X-ray, ultrasonography of uterine and ovaries, head
CT or MRI if necessary.

THE ROLE OF DEVELOPMENTAL AGE
ASSESSMENT IN GIRLS WITH DELAYED PUBERTY

The age at puberty depends on the interaction between
genetic and environmental factors, which is the reason for
the large phenotypic variance of its start and course. Thus,
in the diagnosis of delayed puberty, the calendar age is not
a sufficient measure of the level of advancement in biologi-
cal development. The status of development of a child is
usually assessed in relation to events that take place during
the progress of growth. Hence, in the assessment of the bio-
logical age, various parameters are taken into account, such
as bone age, age at menarche, body height, body mass, but
also dental age [21]. While such markers of biological age as
body height or weight, age at menarche or the level of devel-
opment of secondary sexual characteristics assessed using
theTanner scale are known in gynecological practice, dental

ageis still used to a small extent. Many studies have demon-
strated that sex hormones have an important role in osteo-
genic differentiation and hard tissue metabolism [22, 23].
They have an effect on facial and cranial base growth and
are odontogenic [24]. However, their effects on dental de-
velopment have not been clearly described in the literature.
More than half a century ago, Garn et al. reported that chil-
dren more advanced somatically or sexually were more ad-
vanced dentally, while children with retarded development
showed delayed dental maturation but to a lesser degree
than skeletal maturation [25]. The results were based on
the systematic exploration of tooth formation in a variety of
endocrine and non-endocrine developmental retardations
and precocities. Two decades later, Demirjian et al. stated
that the mechanisms controlling dental development do
not depend on somatic and/or sexual maturity [26]. In their
study, the age at which French-Canadian girls attained 90%
of the dental development showed no significant relation-
ships with the other maturity indicators.

In idiopathic precocious puberty, Roberts et al. found
that dental ages were delayed in relation to their chronologi-
cal age in children [27]. Conversely, the recent study by Lee
et al. revealed early maturation of the mandibular teeth in
girls with central precocious puberty [28]. As far as delayed
puberty is concerned, Gaethofs et al. observed significant
retardation of dental maturation in boys with CDGP. How-
ever, it should be emphasized that, the examined group was
small and consisted of only 8 subjects [29].

As reminded by Rézyto-Kalinowska et al., the assess-
ment of dental maturity can be a valuable method for initial
assessment of the level of skeletal maturity of a child [30].
However, it cannot be used as the only measure of devel-
opment, especially in atypically developing patients, such
as those with endocrine disorders, congenital diseases,
or other signs and symptoms. Dental age is most com-
monly assessed with the use of the Demirjian method [31].
However, this method has some concerns. As mentioned
above, the reference group was French-Canadian, and the
possible effect of ethnicity was not taken into account.
Another problem associated with the Demirjian method is
that it does not include third permanent molars, therefore
it cannot be used in young adults. According to Fudalej et
al., the Demirjian method overestimates the dental age of
Polish children of about 12 months [32]. Wites et al. stated
that the dental age slightly proceeds the chronological age
during puberty [33]. Zatylna et al. proved that the dental age
assessed by Demirjian’s method differs from the chronologi-
cal age, more significantly in girls [34]. Dental maturation
has been shown to be mildly but consistently delayed in
patients with delayed development [35]. Therefore, in order
to assess the abnormalities of the puberty process in acom-
prehensive way, apart from specialists in developmental
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ecology, pediatrics, auxology or endocrinology, it would

be worth including dentists who would add another marker

ofd

evelopmental age, which is dental age.

SUMMARY
Evaluation of developmental age during puberty using

as many methods as possible (morphological age, secondary
sexual characteristics, menarche age, bone age, dental age) al-
lows the most comprehensive indication of signs of abnormal
development, such as delayed puberty. Relationship between
sexual maturation, skeletal age, dental age, general health, and
alifestyle support the need for collaboration between pediatri-
cians, endocrinologists, pediatric gynecologists, dieticians and

den
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Propionic acidemia (PA) is an inherited metabolic disorder, in which a defective form of the enzyme propionyl-coenzyme
A carboxylase causes propionic acid accumulation. There are a few reports of singleton pregnancies that ended with
successful births from mothers with PA. This is the first report of a twin pregnancy from in vitro fertilization (IVF) ending
with successful delivery.

The presented 35-year old British Caucasian women had late-onset PA, was asymptomatic, and only on dietary treatment
(protein approximately 0.8 g/kg body mass/day, L-carnitine 1 g/day). After several unsuccessful induction of ovulation cycles
and an artificial insemination, in vitro fertilization (IVF) was recommended. The patient was informed about the risk of metabolic
decompensation.Two weeks after IVF, she developed a bacterial vaginal infection confirmed microbiologically. Nausea accompa-
nying early onset of pregnancy resulted in reduced food intake, which induced symptoms of metabolic decompensation within
a few days including: decreased concentration, disturbance in logical thinking, logorrhea, dizziness, tachypnea, tachycardia,
and anxiety. Ultrasonography revealed ovarian hyperstimulation syndrome and monochorionic diamniotic twins. Laboratory
tests found partial-compensated metabolic acidosis and electrolyte imbalance. Equalization of the metabolic disturbances
in the patient was achieved according to current recommendations (i.e., 10% glucose, intravenous supplemental fluids and
electrolytes, L-carnitine, ammonia scavengers, and a protein-free diet for 48 hours), in parallel with the application of cefuroxime.
To provide the right amount of protein for ensuring proper development of a twin pregnancy, the patient received oral medi-
cal protein supplement XMTVI Maxamum (Nutricia). The pregnancy was also complicated by hypothyroidism and gestational
diabetes mellitus controlled by intensive insulin treatment. Fetuses were monitored by serial ultrasound scans demonstrated
13% discrepancy of size between the fetuses (Fig. 1) and normal amniotic fluid volumes. At week 31, an upper respiratory tract
infection occurred, followed by progressive symptoms of preterm delivery. The babies were delivered by cesarean section: the
first twin weighed 1550 g (Apgar scores: 5/6/7), the second weighed 1340 g (Apgar scores: 7/8/9).

On the second day after delivery, the patient started vomiting and heart failure symptoms occurred as a result of
exacerbation of PA. Laboratory tests showed anemia, electrolyte and metabolic disturbances. Normalization of patient’s
results was achieved with 2 units of red blood cells transfusion, continuous intravenous infusion of glucose with insulin
controlled supplementation, fluids and electrolytes, as well as a high-sodium, high-carbohydrate, and protein-poor diet
with supplementation of L-carnitine and low molecular weight heparin therapy. The control electrocardiography showed
long QT syndrome, which was normalized by intravenous supplementation of potassium and magnesium salt.

EFW (Hadlock) Due to raised inflammatory parameters, the presence of Klebsiella
' pneumoniae in urine was revealed, which was treated with amoxiclav ac-
cording to the antibiogram. Four weeks after delivery, all above regimens
with dietary supplementation resulted in normalization of protein levels,
with normal ammonia, lactate, and electrolytes levels.

This case report draws attention to the risk and the possibility of
metabolic decompensation in PA patients during pregnancy. It is difficult
to clearly indicate whether metabolic decompensation of PA patient was
pRr ol caused by IVF itself, or rather a twin gestation. In our opinion the IVF proce-

: vid . . . . . o . q
S dure, hormonal stimulation, induced decompensation in the initial period

of pregnancy, while the metabolic decompensation just before the delivery
Figure 1. Fetal growth chart was rather caused by the metabolic load of the body by twin pregnancy.
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