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bal pregnancy, and can be re-
commended as a method of
choice.

According to the literature
data, the long-term results of
ectopic pregnancy treatment
cannot be considered as fa-
vourable.

Study of cases of organs pre-
serving surgery with ectopic pre-
gnancy showed that following
uterine pregnancy occured in
54% and repeated ectopic one
— in 13% of women; 25–35% of
women were infertile.

According to the literature, the
fallopian tubes after use of
methotrexate remain passable in
71–81% of women.

This scope of statistics de-
pends on the clinical course of
ectopic pregnancy (the nature of
the damaged uterus or else-
where and the stage of blood
loss), the volume and technique
of surgical treatment, the com-
pleteness and duration of reha-
bilitation in the postoperative pe-
riod.

Conclusions

The proposed therapy scheme
results showed advantages
of surgical laparoscopy versus
laparotomy with ectopic pre-
gnancy, what was reflected in

the maximal visualization of
the pelvic organs with minimal
access, reduction surgery du-
ration (p<0.05), early mobiliza-
tion of women (p<0.05), small
septic risk, insignificant use of
medications and lower eco-
nomic cost for treatment by
1.4 times, reduction of scar
changes at the anterior abdo-
minal wall, better cosmetic ef-
fect.

The method of conservative
treatment of progressive tubal
pregnancy with methotrexate
IM by the scheme provides ef-
fective resorption of the ferti-
lized egg with the small side
effects; helps preserve ana-
tomical and functional integrity
of the fallopian tubes by 72.5%
of cases.
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Registered incidence of ovar-
ian formations during pregnan-
cy ranges from 1 in 81 to 1 in
8,000 pregnancies or from 1 in
76 to 1 in 2,328 births, but stud-
ies based on ultrasound detec-
tion of this pathology, showed a
higher prevalence — from 1
case in 19 childbirths to 1 in 88
[1; 2].

Most ovarian formations are
diagnosed by chance during the
first trimester ultrasound screen-
ing (US) [3; 4; 6]. Ovarian forma-
tion remained in the second tri-
mester of pregnancy are at risk
of torsion, rupture, or obstruction
in labor.

The question of differential
diagnosis of ovarian formations
during pregnancy, evaluation of
indications for surgical interven-
tion, the development of appro-
priate strategy managing ovari-
an formations during pregnancy
is relevant.

Differential Diagnosis. Like
in non-pregnant state, function-
al cysts are the most common
ovarian formations of uterine ap-
pendages during pregnancy. Dif-
ferential diagnosis during preg-
nancy should be made with the
benign tumors, such as benign
cystic teratoma (7–37% of cas-
es), serous (5–28%) and muci-
nous (3–24%) cystadenoma,
endometrioma (0,8–27%), para-

ovarian cysts (< 5%) and leio-
myoma (1–2.5%) [2; 5]. Ovari-
an malignancy (including with
low malignant potential) is ap-
proximately 1,8% of all ovarian
formations during pregnancy
[6; 7].

Diagnosis. Ovarian forma-
tion during pregnancy is asymp-
tomatic in 65–80% of cases [1].
Most of them are diagnosed
by chance during ultrasound
screening in the first trimester
[2], it is believed that between
50% and 80% of ovarian for-
mations are detected in the first
two trimesters of pregnancy [1].
If the tumor of the uterus is pal-
pated on examination, ultra-
sound is the preferred method
of radiological confirmation be-
cause of its ability to differenti-
ate the morphology. This al-
lows the stratification of risk
without harm to the mother and
fetus [8]. The ultimate goal of
ultrasound evaluation is to as-
sist to the doctor in a prior de-
termination of the histological
structure of formation, that de-
termines the choice between
conservative treatment and
surgery.

Ultrasound is very accurate
in determining tumors with the
malignant potential. Ultrasound
characteristic of the complexi-
ty and size of ovarian forma-

tions may help in predicting
malignancy. Prognostic sign of
malignancy is the presence of
septa, solid structure, nodes,
papillary components or aver-
age diameter larger than 5 cm.
Thus, the higher complexity of
formation — higher risk of ma-
lignancy.

Recent studies have assessed
the usefulness of adding Doppler
flow evaluation by gray scale ul-
trasonography to improve the
sensitivity of prenatal diagnosis
of malignant neoplasms. There
is evidence that the 3D-Doppler
investigation can help in stratifi-
cation of complex ovarian forma-
tions.

Other terms of image proces-
sing such as computed tomog-
raphy (CT) and magnetic reso-
nance imaging (MRI) may be a
useful addition when the ultra-
sound image does not give the
required results. CT provides
better access to identify nonob-
stetrical causes of abdominal
pain. Although CT relatively safe
during pregnancy, the mother
and fetus received the absorbed
dose of at least 2=4 rads during
one investigation [8]. Contrast
agents may pass the placental
barrier and should be used with
caution, because their action is
not really known [3]. MRI is con-
sidered as generally safe during
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pregnancy. There are two spe-
cific situations in which MRI is
the method of choice. MRI bet-
ter detect paraovarian cystic le-
sions, which can then be carried
out conservatively during preg-
nancy [3]. MRI also can provide
the best features of tissue allow-
ing more accurate assessment
of large formations that are dif-
ficult to fully visualize with ultra-
sound. MRI can also determine
the degree of malignancy and
possible help in the diagnosis of
acute process of the gastroin-
testinal tract such as appendi-
citis and intestinal inflammation
[3]. However, the purpose for
MRI examinations during preg-
nancy should be reasonable
and it should be used exclusive-
ly as an explanation for the re-
sults inconclusive ultrasound
data.

Tumor markers should be
used with caution in pregnant
women due to big differences in
results and interpretation of
these tests during pregnancy.
Level of CA-125 increases dur-
ing pregnancy, especially in the
first trimester [9], and its detec-
tion has a limited role. Levels of
CA-125 is also elevated in other
benign processes, such as uter-
ine leiomyoma, endometriosis
and others [6; 8]. Other tumor
markers are useful for stratifica-
tion of germ cell malignancy
such as α-fetoprotein, β-human
chorionic gonadotropin, lactate-
dehydrohenase, are of limited
use because they can signifi-
cantly change during pregnancy
[2; 9].

The main value of determina-
tion of tumor markers during pre-
gnancy lies in determining their
levels as indicators of tumor con-
trol, but it should not be consid-
ered as a basis for therapeutic
activity, especially in case of
presence of asymptomatic ovar-
ian formations.

Management.  Currently,
management of ovarian forma-
tions during pregnancy is ar-
guable, some researchers rec-
ommend observation, others —
surgery [2; 6; 7].

Most ovarian formations iden-
tified during pregnancy regress
spontaneously, and surgury is
not required. Characteristics fa-
vorable for observation are the
following: simple cysts according
to ultrasound, the diameter of
structures smaller than 5–6 cm,
the diagnosis established before
16 weeks of pregnancy [3]. The
large size and complex structure
with more complex morphology
rarely regress spontaneously,
may represent tumor process
[10] and lead to complications
during pregnancy: torsion (1–
22%), rupture (0–9 %), labor ob-
struction (2–17%) [4; 6].

Surgical treatment is recom-
mended when a persistent or
large ovarian formation repre-
sents an increased risk of acute
abdomen, secondary torsion or
rupture [4; 6]. In addition, 10%
of persistent complex ovarian
formations will eventually be ex-
hibited diagnosis of malignant
tumors; the observation may
worsen outcome [6; 10]. Finally,
researchers that support the sur-
gical treatment suggest a ten-
dency to improve mother and fe-
tus condition through the use of
surgery in mid-pregnancy (12–
27 weeks) [4; 7]. Finally, the de-
cision about observation or sur-
gical intervention should depend
on individual patient’s symptoms
and the degree of malignancy
probability.

Observation. The manage-
ment mode of cystic ovarian for-
mations during pregnancy is
connected to the fact that 71%
of them reduce in size or re-
gress. Some of them with more
complex structure self-regreses
too [8; 9].

Consensus of Society of Ra-
diologists for Ultrasound was
published in 2010 and provides
instructions for management of
accidentally discovered by ul-
trasound asymptomatic ovarian
lesions in nonpregnant women.
The purpose of this project
was to determine which ovari-
an formation did not require
or needed further ultrasound fol-
low up, or require surgery. This

consensus proposed ultra-
sound criteria for further eval-
uation. Simple cysts (unecho-
genic, with smooth, thin wall,
without membranes) size to 5–
7 cm in premenopausal wom-
en or larger than 1 cm in post-
menopausal women should be
reviewed each year.

Hemorrhagic cysts more
than 5 cm in size in premeno-
pause should be reviewed in 6–
12 weeks. Hemorrhagic cysts of
any size in early menopause
(within 1–5 years after the last
menstrual period) should be re-
viewed in 6–12 weeks, however
hemorrhagic cysts of any size in
the late menopause (> 5 years
since last menstrual period) re-
quire surgical treatment. Endo-
metrioid cyst (homogeneous hy-
poechogenic formation) or der-
moid cystoma (focal or diffuse
hyperechogenic component)
should be screened annually if
not surgically removed at any
age. Hydrosalpinx and peritoneal
cysts should be reviewed if they
have clinical manifistations. Cysts
with thin membranes should be
revised once in 6–12 weeks or,
if they are stable, can be exam-
ined annually up to the meno-
pause. However, surgical ap-
proach should be considered in
postmenopausal women. Cystic
formation containing nodules
with blood flow or thick mem-
brane (> 3 mm) obligatory re-
quire surgical treatment at any
age. These recommendations
are intended for non-pregnant
women with accidental detection
on ultrasound [7].

Thus, the observation is a vi-
able option for ovarian forma-
tions with low complexity, detect-
ed by ultrasound [6].

Using transvaginal ultrasound
for risk stratification and low
probability of malignancy in preg-
nancy, you can use delay sur-
gery even in complex formations
in asymptomatic pregnant wom-
en.

Surgical approach. Tradi-
tionally, surgery on the ovarian
formations during pregnancy
were performed by laparotomy.
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However, recently there are ma-
ny opposing views about the role
of laparoscopy in the surgical
treatment of ovarian formations
during pregnancy [4]. Support-
ers of laparotomy exhibit con-
cerns about laparoscopy, in-
cluding lack of data on the ef-
fects of pneumoperytoneum,
the possibility of penetration of
carbon dioxide into the uterus,
damage of pregnant uterus by
Veresh needle, trocar or surgi-
cal instruments, as well as the
risk of fetal acidosis by mater-
nal conversion of carbon dioxide
to carbon dioxide [10].

On the other hand, support-
ers of laparoscopy emphasize
on reducing postoperative pain,
less use of narcotic analgesics,
shorter hospital stay and less
need for traction of the uterus,
resulting in less irritation of the
uterus during surgery. In addi-
tion, laparoscopy leads to faster
physical recovery and return to
normal activities, which is very
important during pregnancy be-
cause of the phenomenon of hy-
percoagulation [7].

Currently there are no pro-
spective studies that compare
laparotomy and laparoscopic
accesses to determine which
approach is better. This is un-
likely due to the limited number
of pregnant patients who re-
quire surgery to remove ovari-
an formations [22]. However,
several review studies have
shown that laparoscopic remov-
ing of ovarian formations during
pregnancy is technically feasible
and should no longer be regard-
ed as contraindicated in preg-
nancy [4; 5].

A large number of reports
and observations in the world
scientific literature have shown
the benefits of laparoscopic sur-
gery in relation to reducing pain,
reducing hospital stay, earlier
mobilisation, reducing blood
loss, low levels of infection. All
these provide advantages over
traditional open laparotomy ac-
cess.

Although data suggest a sim-
ilar risk to the fetus during lapar-
oscopic access, there are still
disputes the impact of CO2 by
imposing pneumoperitoneum
on the fetus. There are reports
of more than 500 laparoscopic
operations in pregnant patients
[26]. From this literature, only
one publication includes reports
of adverse effects on the fetus
compared with the expected at
laparotomy [4].

When considering the surgery
for ovarian formations during
pregnancy surgeon should weigh
both: the mother result and fetal
condition during surgery. Preg-
nant women who had undergone
surgery have increased general
risk of preterm delivery (22%)
compared with those without
surgery, regardless of surgical
access [8]. In addition, those
who are needed urgent surgical
intervention, such as in cases of
rupture or torsion, usually have
higher risk to the fetus compared
with planned surgery [8]. Howev-
er, other researchers have con-
cluded that fetal condition prob-
ably related to the nature of un-
derlying diseases, which leads to
the necessity of surgical inter-
vention rather than surgical inter-
vention alone [4; 9].

Laparoscopic removal of ova-
rian lesions should be performed
only by qualified surgeons in
countries with advanced laparos-
copy and the presence of gyne-
cological oncology. The Society
of American Gastrointestinal and
Endoscopic Surgeons published
the following recommendations
for laparoscopy during pregnan-
cy [8]:

— laparoscopy can be per-
formed at any gestational age,
but nonurgent cases should
optimally be scheduled at 16–
20 weeks. This recommendation
is based on providing time for
spontaneous regression of ovar-
ian formations, optimizing visu-
alization of ovarian structures
with an increase of uterus size,
and reducing the frequency of

preterm birth associated with a
greater term of pregnancy;

— patient should be placed
on the left or right tilt to reduce
compression on the vena cava
and improving cardiac return;

— should be used intraope-
rative monitoring of CO2 capno-
graphia;

— there is no necessity for
routine blood gas monitoring;

— open Hasson technique is
the best way for initial laparo-
scopic access, because it offers
the possibility of visual input, al-
though the use of Veresh nee-
dle is not contraindicated. The
surgeon may consider using Ve-
resh needle in combination with
ultrasound control;

— trocar should be placed at
least 6 inches above uterine fun-
dus or in the upper left quadrant;

— intraoperative intra-ab-
dominal pressure must be main-
tained below 15 mm Hg at Tren-
delenburg position to ensure
adequate venous return and ute-
ro-placental blood flow;

— currently no evidence for
using tocolytics.

Personal experience. In de-
partment of endoscopic surgery
of the Donetsk Regional Center
of Mother and Child during the
period from 2000 to 2011 there
were operated 72 pregnant
women with benign ovarian cyst-
ic formations. In 37 (51.39%) cas-
es it was the first pregnancy, in 17
(23.61%) — the second, in 14
(19.44%) — the third, in 1 (1.39%)
— the fourth, in 2 (2.78%) — fifth
and in one (1.39%) — the tenth.
The average time detection of
ovarian cystic formations at
pregnancy was (9.29±0.57)
weeks of gestation. The size of
formationsrange from 4 to 30 cm
and at the time of operation was
in average (10.94±0,70) cm. 68
(94.44%) women had a unilater-
al formation and 4 (5.56%) — bi-
lateral. In 3 (4.17%) patients
were observed rupture of cysts,
in 14 (19.44%) — torsion.

In 58 (80.56%) surgery were
performed through laparoscopic



# 5 (133) 2012 59

access, in 14 (19.44%) — lapa-
rotomic. Laparotomy was ration-
al with a high risk of injury of
pregnant uterus, technical diffi-
culties if laparoscopic surgery
performed at gestational term
more than 16 weeks of pregnan-
cy, suspected malignancy. In 1
(1.39%) case was performed
conversion from laparoscopy to
laparotomy due to gestation 17–
18 weeks and adhesive process
in the pelvis around endometri-
osis cyst with size 8 × 8 cm.

When conducting laparosco-
py surgery it was used the tech-
nique of applying four troacar
ports and the use of bipolar cur-
rent in cutting and coagulation
mode. The average time of sur-
gery was (35.4±8.5) min. All sur-
gical interventions were without
complications. Sutures were re-
moved on the fifth-seventh day.
All wounds were healed by pri-
mary intention.

Among operated were 9
(11.11%) women with mature
cystic teratoma, 15 (20.83) —
with mucinous cystadenoma,
30 (41.67%) — with serous
cystadenoma, 3 (4.17%) — with
persistent functional cysts, 7
(9,72%) — with endometrioid
cysts, 3 (4.17%) — with parao-
varian cysts, 2 (2.78%) — with
cystadenocarcinoma.

Conclusions

Because of widespread use
of prenatal ultrasound and ane-
uploidy screening detection of
ovarian formations during preg-
nancy is becoming more com-
mon. It is therefore important
that obstetrician should be a
specialist in the diagnosis and
treatment of ovarian lesions
during pregnancy. Using ultra-
sound to characterize the ma-
lignant potential of ovarian for-
mations gives the patient the
possibility of more options. Ob-
servation is a viable option for
asymptomatic, benign forma-
tions with no signs of malignan-
cy detected by US. For patients
with complex formation with the

risk of malignancy observation
may also be offered until child-
birth as a viable option.

The decision on whether to
postpone the surgical treatment
of complex formation to delivery
or after delivery should be based
on the balance of risks and ben-
efits: malignancy risk against un-
necessary surgical risk for moth-
er and fetus. Patients selected for
observation should be informed
about a possibility of torsion,
rupture, need for surgery in late
pregnancy and the potential de-
lay in diagnosis of malignancy.
They should also know that ante-
or prenatal surgery may be nec-
essary if symptoms or formations
change with time.

Those patients who need
surgical treatment have no
benefits for choosing a particu-
lar surgical approach. Laparos-
copy and laparotomy have a
similar risk of complications dur-
ing pregnancy. Taking into ac-
count advantages that laparos-
copy versus laparotomy in rela-
tion to pain, hospital stay, infec-
tion risk and recovery time,
laparoscopic approach should
be considered affordable in the
presence of appropriate skills
and training.

REFERENCES

1. Aggarwal P. Ovarian tumours in
pregnancy: a literature review. P. Ag-
garwal, S. Kehoe. Eur. J. Obstet. Gyne-
col. Reprod. Biol. 2010;155:119-124.

2. Giuntoli R. Evaluation and man-
agement of adnexal masses during
pregnancy. R. Giuntoli, R. Vang,
R. Bristow. Clin. Obstet. Gynecol. 2006;
49:492-505.

3. Glanc P. Adnexal masses in preg-
nant patient: a diagnostic and manage-
ment challenge. P. Glanc, S. Salem,
D. Farine. Ultrasound Q. 2008;24:225-
240.

4. Ko Ma-Lee. Laparoscopic man-
agement of complicated adnexal mass-
es in the first trimester of pregnancy.
Ma-Lee Ko, T. Lai and S. Chen. Fertil.
Steril. 2009;92:283-287.

5. Laparoscopic management of
ovarian cysts in pregnancy. [Y.Lenglet,
H.Roman, B.Robishong et al.].Gyne-

col.Obstet.Fertil.- 2006.-Vol.34.-P.101-
106.

6. Leiserowitz G. Managing ovari-
an masses during pregnancy. G. Leise-
rowitz. Obstet. Gynecol. Surv. 2006;61:
463-470.

7. Management of asymptomatic
ovarian and other adnexal cysts im-
aged at US: Society of Radiologists in
Ultrasound consensus conference
statement. [D. Levine, D.L. Brown, R.F.
Andreotti et al.]. Ultrasound Q. 2010;
26:121-131.

8. Predicting risk of malignancy in
adnexal masses. [J.M. McDonald,
S. Doran, C.P. DeSimone et al.]. Ob-
stet. Gynecol. 2010;115:687-694.

9. Sarandakou A. Tumor markers in
biological fluids associated with preg-
nancy. A. Sarandakou, E. Protonotari-
ou, D. Rizos. Crit. Rev. Clin. Lab. Sci.
2007;44:151-178.

10. Whiteside J. Laparoscopic man-
agement of the ovarian mass: practical
approach. J. Whiteside, H. Keup. Clin.
Obstet. Gynecol. 2009;53:327-334.

Submitted 17.07.2012




