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abStraCt 
introduction: Malignant neoplasm of the endometrium is the most common malignant neoplasm of the female reproductive 
system. Toll Like Receptors (TLR) play a significant role in innate and late-immunity against infections or damaged tissues. TLRs 
are also involved in the development of tumors in their natural microenvironment. TLRs play an important role in angiogenesis, 
necessary for survival and growth of the tumor. Hypoxia playing a critical role in angiogenesis,  carcinogenesis, tumor progression 
and distant metastasis is primarily mediated through hypoxia inducible factors (HIFs). Vascular endothelial growth factor family 
proteins (VEGF) are also strongly involved in tumor angiogenesis and their action is strongly associated with TLR receptors. 

objectives: The aim of the study was to correlate the expression of selected TLRs and VEGFR’s as well as HIF1α with clini-
copathological data of endometrial cancer patients. 

Material and methods: 123 neoplastic endometrial samples  were included in the study.  51 samples of healthy endome-
trium served as control. The expression of TLR1, TLR2, TLR3, TLR4, VEGFR1 and VEGFR2, VEGF-A and HIF1α was examined 
after RNA isolation at the mRNA level by Real Time-PCR. 

results: We have noted a significant correlation between the expression of selected TLR and VEGFR’s and clinical stage as 
well as pathological grading of endometrial cancer. 

Conclusions: Received correlations confirm a significant contribution of some TLR expression and the receptor for VEGF 
in the pathogenesis of epithelial endometrial cancer. 

Key words: endometrial cancer; TLR family; VEGF; VEGR2; VEGFR1; HIF1-α
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introduCtion
Endometrial carcinoma is the most common malignant 

neoplasm of the female reproductive system worldwide. 
The increasing number of cases is related to the increasing 
number of women with endometrial cancer risk factors, both 
in Poland and in other developed countries.

Mechanisms regulating the carcinogenesis as well as 
the cell death process are not fully understood.

The solid tumor growth and its metastatic ability de-
pends mainly on the angiogenesis. Thus, the process of 
tumor vessels growing is a promising therapeutic target. 
In recent years, important progress in molecular targeted 
therapy, including antiangiogenetic therapy has been ob-
served. The issue limiting the efficacy of this kind of therapy 
is the drug resistance.  Therefore, further efforts to better 
understand and eliminate this resistance are required.  

In solid tumors the area of low oxygen tension, signifi-
cantly hypoxic when compared to the healthy tissue are ob-
served.  The solid tumor formation is accompanied by local 
hypoxia, which is often considered to be an independent 
prognostic factor in many malignancies [1]. Hypoxia-induci-
ble factor-1 (HIF-1) induced in the low oxygen tumor region 
is known to be an  important transcription factor, mediating 
the cellular activity in the low oxygen environment. Since 
the mid-eighties, research on their potential participation 
in the regulation of the cancer process is ongoing.

Toll-like receptors (TLRs) are type I transmembrane 
receptors that are involved in the recognition and trans-
mission of pathogens to the immune system. They also 
play an important role in tissue homeostasis. TLRs are 
a transmitter of information about damaged tissues, which 
may play a role in the phenomenon of cancer. TLRs are 

https://orcid.org/0000-0001-6566-8384
https://orcid.org/0000-0003-0230-6831
https://orcid.org/0000-0003-0064-2524
https://orcid.org/0000-0001-5240-0194
https://orcid.org/0000-0002-0005-5605
https://orcid.org/0000-0002-7725-5429
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a family of particles that recognize the structure of ligands 
derived from microorganisms or damaged host cells. Their 
name is related to their similarity to the protein coded by 
the Toll gene identified in Drosophila [2]. Binding of ligand 
and TLR plays a key role in innate and late immunity [3, 4].  
The TLR family consists of at least 13 types [5]. Eleven 
of these (TLR1 to TLR11) have so far been identified in 
humans. They are located on the surface or in the cyto-
plasm of immune cells and recognize various molecules 
and molecular products (DAMP and PAMP). PAMPs are 
molecular products derived from pathogens. DAMPs are 
endogenous molecules released from damaged or dying 
cells. Both DAMP-dependent and PAMP-dependent im-
mune responses via TLR signals are known [6]. TLRs are 
also involved in the development of tumors in their natural 
microenvironment. The tumor microenvironment, includ-
ing cancer cells, normal cells subjected to the “stress-
ogenic” factor, stromal tissue and extracellular matrix, 
have recently been recognized as the main factor in the 
progression and metastasis of cancer [7]. Lowering the 
level of anti-cancer antibodies is the cause of decreased 
activity of infiltrating immune cells, resulting in cancer 
progression, angiogenesis and metastasis [8, 9]. Recent 
studies show that activated TLRs on tumor cells can sup-
press the anti-tumor effect and functions of infiltrating 
immune cells, thus altering the inflammatory response in 
a way that promotes tumor growth [10]. Epithelial cells 
of the female reproductive system can undergo neoplas-
tic transformation due to continuous TLR stimulation by 
PAMP. Four types of TLR (TLR2-5) were expressed in ovar-
ian cancer cell lines [11]. Activation of TLR4 promotes the 
survival of ovarian cancer cells by inducing the expression 
of antiapoptotic proteins [12]. It was also shown that 
TLR5 and TLR9 may contribute to the development of cer-
vical cancer [13, 14]. It seems that TLRs play an important 
role in angiogenesis necessary for survival and growth of 
the tumor. The main factor is vascular endothelial growth 
factor (VEGF) — involved in tumor angiogenesis and as-
sociated with TLR signals. Vascular endothelial growth 
factor (VEGF-A) is a key molecule involved in the process 
of angiogenesis. [15]. Over-expression of VEGF in tumor 
cells enhances tumor growth and metastasis in several ma-
lignancies, including endometrial cancer.  The structure of 
new vessels, induced by VEGF, is different from the one of 
normal vessels. Their different permeability leads to high 
interstitial pressure and further hypoxia, which stimulates 
additional VEGF production [16]. Solid tumors due to the 
characteristic hypoxia, which is a stress factor leading to 
the emergence and release of DAMP [17]. These ligands 
activate TLR signals and contribute to molecular abnor-
malities in the tumor microenvironment. However, under 
tumor conditions, the cells die through non-apoptotic 

pathways, mainly necrosis. DAMPs released from dam-
aged or dying cells are recognized by TLR on immune 
cells; subsequent disturbances of the signal recognized 
by TLR lead to the progression of cancer [18]. 

 The few data available in the literature refer to the po-
tential contribution of individual TRLs to tumorigenesis in 
endometrial cancer.

MatErial and MEthodS
a total of 123  women with uterine endometrial 

endometrioid cancer were enrolled to this study.  all 
patients included in the present study gave their writ-
ten informed consent. Post-operative tissues were sub-
jected to routine histopathological examination in which 
the histological type of the tumor, the clinical stage of the 
tumor according to FIGO, the degree of cellular differentia-
tion (grading), tumor size, lymph node status, involvement 
of surrounding tissues — ovaries, fallopian tubes, cervix, 
parametria – were assessed. The control group consisted of 
51 samples of healthy endometrium taken from surgically 
removed uteri for non-oncological reasons. immediately 
after uterus resection, approx. 0.2 g cancer tissue sam-
ples, (from visible part of the tumor), removed from the 
uterus, were placed in RNAlater (Ambion, USA) for overnight 
incubation. Samples were subsequently stored at –80°C until 
RNA extraction. Clinico-pathological and demographic data 
of patients are presented in Table 1.

Methods
RNA extraction and cDNA synthesis

Total RNA was isolated from frozen samples of tissue 
using EXTRACTME Total RNA Kit (Blirt, Poland) according 
to manufacturer’s protocol. Quantity and quality of the 
isolated RNA were assessed spectrophotometrically. First 
strand cDNAs were obtained by reverse transcription of 
2 µg of total RNA using High Capacity cDNA Revers Tran-
scription Kit (Life Technology, USA) following the manu-
facturer’s protocol.

Quantitative real time PCR analysis
The relative expression levels of TLR1, TLR2, TLR3, 

TLR4 and VEGFR1 were analyzed by real time PCR using the 
TaqMan® Gene Expression Assays (Life Technology, USA) 
according to manufacturer’s instruction. Quantitative data 
were normalized to HPRT1 used as reference gene. The assays 
numbers for studied genes were as follows Hs00413978_m1  
— TLR1, Hs02621280_s1 — TLR2, Hs01551078_m1 — TLR3, 
Hs00152939_m1 — TLR4, Hs01052961_m1 — VEGFR1 and 
Hs02800695_m1 (reference gene). 

Each PCR reaction was performed in duplicate and in-
cluded 1 µl of cDNA, 3.5 µl water, 5 µl of 2x TaqMan® Universal 
PCR MasterMix (Life Technology, USA) and 0.5 µl of TaqMan® 
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Gene Expression Assays consisted of a pair unlabeled PCR 
primer and a TaqMan® probe with FAM™ dye label on the 5’ 
end and MGB nonfluorescent quencher on the 3’ end. The 
following PCR program was used: 95°C for 10 min, 40 cycles 
of 95°C for 15 s, 1 min annealing and extension at 60°C. PCR 
reactions were carried out using the Mastercycler ep realplex 
(Eppendorf, Germany). 

The equation 2-ΔCt was applied to calculate the expres-
sion of studied genes, where ΔCt = Ct of the target gene 
– Ct the reference gene (HPRT1). Results are expressed as 
a number of target gene mRNA copies per 1000 copies of 
HPRT1 mRNA.

The relative expression levels of VEGFR2, VEGF and 
HIF-1a were analyzed by real time PCR using SYBR Green 
reagent (Applied Biosystems, USA) according to Luczak et 
al., [1] and Amirchaghmaghi et al., (2015).

Statistical analysis
Statistical analysis was performed using PQStat ver-

sion 1.6.4 (PQStat Software, Poland). Differences of mRNA 
expression among groups were analyzed by non-parametric 

test (Mann-Whitney U test and Kruskal-Wallis test with post 
hoc multiple comparisons). Co-expression of genes was 
analyzed using the Spearman test. A value of p < 0.05 was 
considered statistically significance.

rESultS
The expression of TLR1, TLR2, TLR3, TLR4, VEGFR1 VEG-

FR2, VEGF-A and HIF-1α at the mRNA level were correlated 
to clinical and pathological features.
1. tumor size (pt)

a) TLR1 gene
The lowest values of the TLR1 gene were recorded in the 

T3-T4 endometrial cancer group. This difference was statistically 
significant when compared to the control (p < 0.002) (Fig. 1).

b) TLR2 gene
There were no statistically significant differences be-

tween the examined groups. 
c) TLR3 gene
There were highly significant differences between the 

examined groups. Both T1-T2 and T3-T4 groups revealed 
significantly lower expression of TLR3 (p < 0.0001) when 
compared to the control group (Fig. 1). 

d) TLR4 gene
There were no statistically significant differences be-

tween TLR4 gene expression in the examined groups.
e) VEGFR1 gene
The VEGFR1 gene expression in the control group was 

significantly lower than in the group of patients with small 
(T1-2) and large (T3-4) tumors (p < 0.003 and p < 0.0001, 
respectively). VEGFR1 expression for T1- T2 group did not 
differ from the T3-T4 group (Fig. 1). 

f ) VEGFR2 gene
The VEGFR2 gene expression in the control group was 

significantly higher than in the group of patients with small 
(T1-2) and large (T3-4) tumors (p < 0.0001 and p < 0.0001, 
respectively). VEGFR2 expression for T1- T2 group did not 
differ from the T3-T4 group (Fig. 1). 

g) VEGF-A gene
There were no statistically significant differences be-

tween the examined groups. 
h) HIF1α
The significantly lower expression of HIF1α was ob-

served only in a T1-T2 group when compared to the control 
(Fig. 1).
2. lymph node status (pn)

a) TLR1 gene
The highest TLR1 expression was found in the control 

group. They differed significantly from the lowest values 
found in the group of patients with endometrial cancer 
without regional lymph node involvement (p < 0.05). There 
were no other significant differences in TLR1 expression 
between the examined groups (Fig. 2).

table 1. Demographic and clinical-pathological characteristics of 
the study group

study group n (%) control group n (%)

group size n = 123 n = 51

age, the average age 68.50 ± 10.32

< 50 years 7 (5.69)

≥ 50 years 116 (94.31)

clinical-pathological characteristics pT

pT1-pT2 112 (91.0)

pT3-pT4 11 (9.0)

pN

pN0 98 (79.67)

pN1-pN3 19 (15.44)

no data 6 (4.89)

G

G1 12 (9.75)

G2 84 (68.29)

G3 17 (13.82)

no data 10 (8.14)

FIGO

I-II 101 (82.1)

III-IV 21 (17.07)

no data 1 (0.83)

myometrium infiltration 

< 1/2 62 (50.04)

> 1/2 58 (47.15)

no data 3 (2.81)
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b) TLR2 gene
The expression of the TLR2 gene did not differ statisti-

cally between the control group and the group of patients 
with endometrial cancer regardless of nodal status.

c) TLR3 gene
TLR3 gene expression was significantly lower (at the 

same level of significance — p < 0.0001) in both endometrial 
cancer groups, i.e. regardless of the lymph node status, when 
compared to the control group (Fig. 2).

d) TLR4 gene
There were no statistically significant differences be-

tween TLR4 gene expression in the examined groups com-
pared to the control group.

e) VEGFR1 gene
The VEGFR1 gene expression was significantly higher 

(p < 0.0001) in the group of women with cancer regardless of 
the lymph node status, when compared to the control (Fig. 2).

f ) VEGFR2 gene
The VEGFR2 gene expression in the control group was 

significantly higher (p < 0.0001–0.0002) than in the cancer 
groups regardless of the lymph node status, when compared 
to the control (Fig. 2). 

g) VEGF-A gene
There were no statistically significant differences be-

tween the examined groups. 
h) HIF1α

figure 1. Expression of the TLR, VEGFR and HIF-1alfa genes depending on the size of the tumor

figure 2. Expression of the TLR, VEGFR and HIF-1alfa genes depending on the state of regional lymph nodes
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The significantly lower (p < 0.022) expression of HIF1α 
was observed only in a N0 group, when compared to the 
control (Fig. 2).
3. tumor differentiation (G)

a) TLR1 gene
The lowest values of TLR1 gene expression were re-

corded in low-grade tumors (G3). This difference showed 
a high statistical significance (p < 0.0001) when related to 
G1, G2 and control group. TLR1 expression in groups G2 and 
G1 did not differ significantly from the control (Fig. 3).

b) TLR2 gene
The highest TLR2 gene expression values were observed 

in G1 tumors. Significant differences were found between well 
differentiated tumors (G1) in comparison to G2 and G3 tu-
mors. However, no statistically significant differences were 
found between the studied groups and the control (Fig. 3).

c) TLR3 gene
TLR3 gene expression is lower in all examined cancer 

groups regardless of the degree of tumor differentiation 
(G) when compared to the control. For all G groups, those 
relations were highly (p < 0.003, p < 0.0001) different (Fig. 3). 

d) TLR4 gene
Expression of the TLR4 gene did not differ statistically 

between the examined cancer groups when compared to 
the control.

e) VEGFR1 gene
VEGFR1 gene expression was significantly higher in all 

examined cancer groups, regardless of the tumor differ-
entiation (G) when compared to the control group. For all  
G degrees, these relations were characterized by high sta-
tistical significance (p < 0.003, p < 0.004) (Fig. 3). 

f ) VEGFR2 gene
VEGFR2 gene expression was significantly lower in 

all examined cancer groups, regardless of the tumor dif-

ferentiation (G) when compared to the control group. 
For all G degrees, these relations were characterized by 
high statistical significance (p < 0.0001, p < 0.0001 and 
p < 0.0008) (Fig. 3). 

g) VEGF-A gene
There were no statistically significant differences be-

tween the examined groups. 
h) HIF1α
The significantly lower expression of HIF1α was ob-

served only in G2 group when compared to the control 
(Fig. 3).
4. fiGo stage of endometrial cancer

a) TLR1 gene
There were no statistically significant differences in 

TLR1 gene expression related to FIGO stage between the 
examined groups and the control. 

b) TLR2 gene
There were no statistically significant differences in the 

expression of the TLR2 gene between the examined groups 
and the control.

c) TLR3 gene
In the examined groups of patients with endometrial 

cancer, the expression of the TLR3 gene was significantly 
lower, regardless of the FIGO stage, when compared to the 
control group (p < 0.0001) (Fig. 4).

d) TLR4 gene
There were no statistically significant differences in 

TLR4 gene expression between the examined groups and 
the control.

e) VEGFR1 gene
VEGFR1 gene expression was significantly higher 

(p < 0.0001) in the examined groups when compared to 
the control group, regardless of the FIGO stage (Fig. 4).

f ) VEGFR2 gene

figure 3. Expression of the TLR, VEGFR and HIF-1alfa genes depending on the grade of malignancy of the tumor
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In the examined groups of patients with endometrial 
cancer, the expression of the VEGFR2 gene was significantly 
lower, regardless of the FIGO stage, when compared to the 
control (p < 0.0001) (Fig. 4).

g) VEGF-A gene
There were no statistically significant differences be-

tween the examined groups. 
h) HIF1α
The significantly lower (p < 0.0154) expression of HIF1α 

was observed only in FIGO I-II group when compared to the 
control (Fig. 4).

diSCuSSion
TLRs are a link that combines non-specific with spe-

cific immunity. Their role in the pathogenesis of malignant 
tumors is not fully understood. In the available literature, 
there are few data about the TRL receptor compound, with 
mechanisms related to cancer and the spread of tumors in 
the human body. It is known that the expression of certain 
types of TLRs is different in cancers of the ovary, cervix, large 
intestine, breast and others [10]. There are also some data 
on participation of the TLRs in physiological processes in the 
endometrium, as well as in endometrial hypertrophy and 
some post-partum pathologies [19]. Hypoxia playing a criti-
cal role in angiogenesis,  carcinogenesis, tumor progression 
and distant metastasis is primarily mediated through hyp-
oxia inducible factors (HIFs) [20]. In the available literature, 
however, there are few reports analyzing the potential im-
portance of TLRs in the pathogenesis of endometrial cancer 
and its relation to specific hypoxia markers.  

In our study, we correlated the expression of selected 
TLRs with angiogenic and hypoxia factors in relation to the 
clinico-pathological data.

Expression of TLR3 was significantly lower, regardless of 
the size of the tumor, represented in the pathomorphologi-
cal classification as a T feature, in relation to the control. In 
turn, TLR1 receptor expression only in advanced (T3-T4) tu-
mors, similarly as TLR3, was significantly reduced. These data 
are partly correlated with the report by Allhorn et al. [21], 
who evaluated the expression of TLR3 and TLR4 in various 
conditions of the endometrium and revealed, among oth-
ers, that TLR3 and TLR4 expression is significantly reduced 
in low-differentiated endometrial tumors. However, authors 
did not refer those results to the clinico-pathological data 
of the disease. In contrast to the above results, we did not 
demonstrate the important role of the TRL4 receptor in the 
pathogenesis of endometrial cancer. 

In turn, according to expectations and data from the 
literature [16, 22], the expression of VEGFR1 was significantly 
increased in cancer tissue, when compared to the control, 
irrespective of their size, grading, nodal status and FIGO 
stage. In contrast, the VEGFR2 expression was significantly 
decreased in the endometrial cancer samples in the tumor 
size independent manner. 

The relations between transcriptome and proteome 
is not a clear and direct issue. The protein and mRNA cel-
lular content might be influenced by many factors. One 
can suppose, the mRNA expression may be regulated by 
the negative feedback control mechanism. The protein to 
protein interactions may stabilize some proteins. This can be 
induced by protein’s physiological turnover disruption.

Protein halflive increases due to its stabilisation what 
is induced when components involved in normal protein’s 
turnover are disrupted or through protein to protein interac-
tions. This phenomenon may occur when downregulation of 
mRNA and simultaneous protein upregulation are observed.  

Akin to VEGFR1, VEGFR2 expression was related to the 
presence of malignancy regardless of tumor differentiation, 
nodal status and FIGO stage. This observation indirectly 
confirms the important role of VEGF receptors in the devel-
opment of endometrial cancer. 

In our study we were unable to demonstrate correlation 
between VEGF-A protein and clinico pathological data of 
examined tissues.

The presence of metastases in the lymph nodes did not 
influence on TLR3 expression. Significantly lower TLR3 ex-
pression was observed in cancerous tumors irrespective to 
the lymph node status. 

Tumor malignancy (G) is one of the most important, 
independent prognostic factors in endometrial cancer. 
We have demonstrated the highly significant correlation 
between cell differentiation and some TLRs, VEGFR1, VEG-
FR2 expression. Like in other clinic-pathologic factors, the 
expression of VEGFR1 and VEGFR2 were opposite when 
related to the tumor malignancy. 

figure 4. Expression of the TLR, VEGFR and HIF-1alfa genes 
depending on the FIGO stage
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In undifferentiated tumors (G3), TLR3 expression was 
significantly lower than in the control group. It was also de-
creased in comparison to more differentiated tumors (G2 and 
G1), but this difference was not statistically significant. Similar 
results were obtained by Allhorn et al. [21]. Although the 
results given in the cited work were based on the analysis of 
only 16 cases of endometrial cancer, similarly to our results, 
the authors observed significantly lower TLR3 expression 
in all degrees of cellular differentiation. Different results on 
TLR4 expression in endometrial cancer tissue were presented 
by Allhorn et al. In our study, the expression of this receptor 
in tumor tissues did not differ from the control group, while 
Allhorn observed a relationship between TLR4 expression 
and tumor differentiation, like that found in TLR3 results.

Similarly, VEGF1 and VEFGR2 receptors expression were 
different in neoplastic tumors irrespective to the regional 
nodal involvement. This highly significant correlation, nega-
tive for VEGFR1 and positive for VEGRF2 seems to support 
the hypothesis of their direct involvement in cancerogenesis 
[23]. Similar results were obtained by [24] and [25]. 

Gene expression for VEGFR1 appears to be inversely 
related to TLR3 expression. Similar to the available data 
[18], in all malignant endometrial tumors, it was signifi-
cantly higher than in the control group. Analogous rela-
tions were observed by Giatromanolaki A et al. [26] who 
demonstrated that VEGFR expression is one of significant 
independent prognostic factors in epithelial endometrial 
tumors. In contrast, gene expression of VEGFR2 appeared 
to be directly related to TLR3 expression. The explanation 
of those differences needs further studies. 

Surprisingly, Hypoxia Inducible Factor-1α (HIF-1α) sup-
posed to play a key role in hypooxygenation of cancer tissue 
was not overexpressed in endometrial cancer tissue in more 
advanced, undifferentiated tumors. 

We have not found a highly significant correlation be-
tween lymph node involvement and the expression of HIF1α 
- the typical hypoxia marker. Those results stay in contrast to 
those published by Tawadros at al. [27] who observed a sig-
nificant association between HIF1α expression and lymph 
node involvement in endometrial cancer. The explanation 
of our observation needs further studies

The FIGO stage at the time of diagnosis is an important 
prognostic factor in endometrial tumors, apart from the 
degree of cancer differentiation. Studies on the relation-
ship between the expression of selected TLR’s and VEGFR 
receptors and the clinical stage of the disease allowed us to 
demonstrate statistically significant relations. FIGO III and IV 
stage tumors are associated with significantly lower TLR3 ex-
pression, high VEGFR1 expression and low VEGFR2 expres-
sion. Similar relationships were not stated for TLR1, TLR2 and 
TLR4. The HIF1α expression in relation to the FIGO stage did 
not present a statistically different relation. 

The relations observed in our study might confirm the 
hypothesis indicating a significant role of VEGF through 
selected TLRs in the pathogenesis of endometrioid endo-
metrial malignancies. Selected TLRs may influence the pro-
liferation of a tumor by inducing a response that causes the 
process of inhibiting tumor progression. In this process, the 
receptor for epidermal growth factor (VEGFR) appears to 
be an important factor. The possibility of pharmacological 
intervention in the immune response to the pathogenic 
molecular factors that trigger this response may be a promis-
ing alternative to the treatment of endometrial malignant 
tumors. However, this hypothesis requires further research.
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abStraCt
objectives: Uterine fibroids are one of the most common female disorder of the reproductive age and may cause abnormal 
uterine bleeding (UAB), pain or infertility. Our aim was to evaluate the safety and efficacy of percutaneous radio frequency 
ablation (RFA) in reducing clinical symptoms, fibroid volume and improving laboratory parameters.

Material and methods: Thirty-five symptomatic patients with 54 uterine fibroids were enrolled. Preintervention evaluation 
was made for each participant and included ultrasonography to assess the volume, largest diameter and location of the 
fibroid and Visual Analogue Scale (VAS) for quantifying the degree of menstrual pain. The magnitude of menstrual bleeding 
was scored for each patient by using pictogram. Preprocedural laboratory assessment included hemoglobulin and hema-
tocrit. Treatment efficacy was evaluated at 3, 6 and 12 months after the intervention with ultrasound (US) measurements, 
symptom scores and laboratory parameters.

results: Pretreatment mean Hb was significantly lower than those at 3, 6 and 12 month post treatment visits (p < 0.001). 
The pretreatment median volume was significantly higher than the median volumes measured at 3, 6 and 12 months after 
RFA (p < 0.001). Visual Analogue Score (VAS) for pain was significantly lower than baseline values at 6 and 12 month visits 
(p <  0.01). Pretreatment bleeding scores and the number of patients in the predefined severe bleeding category were 
significantly decreased.

Conclusions: US guided RF ablation of uterine fibroids is relatively safe and effective procedure. It can be applied to the 
fibroids with varying localizations and sizes. It reduces the fibroid volume and obviate a need for more invasive treatment.

Key words: uterine fibroids; percutaneous; radiofrequency ablation 

Ginekologia Polska 2020; 91, 8: 447–452

introduCtion 
Uterine fibroids are the most common benign tumors of 

the female reproductive system and have a significant effect 
on quality of life, economy and reproduction. Its preva-
lence was reported as 70% in Caucasian woman and 80% 
in Afro-Americans [1] .They constitute a big proportion of 
hysterectomy indications. In one report the annual cost of 
the disease and its obstetric complications was reported as 
$5.89 billion–$34.37 billion [2].

Uterine fibroids are classified in regard to their location 
in the uterus as intramural (completely or mostly localized 
within the myometrium), submucosal (projecting into the 
endometrial cavity and may be pedunculated), or sub se-
rosal (projecting outward from the serosal surface of uterus 

and may be pedunculated) [3].They may be asymptomatic 
and discovered during routine examination [4]. Neverthe-
less, almost half of the  individuals admit with clinical symp-
toms such as abnormal uterine bleeding (AUB), menstrual or  
intermenstrual pain, discomfort in pelvis region , infertility 
and consequent reduced quality of life [5, 6]. Diagnosis is 
usually made  by ultrasound (US) which enables vaginal 
exploration and is very accurate and available except large 
fundal fibroids [7] . 

Recent treatment options are medical, surgical or mini-
mally invasive techniques. Surgery is associated with com-
plications and can cause significant morbidity [8]. Moreover, 
it undesirable to women who are planning future pregnan-
cies. Myomectomy is a less invasive surgical procedure and is 

https://orcid.org/0000-0003-3546-7965
https://orcid.org/0000-0002-4103-8254
https://orcid.org/0000-0002-2268-3821
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still associated with perioperative challenges such as bleed-
ing control, adhesions, rare cases of uterine rupture and 
possible need for conversion of surgery to hysterectomy.

As the technology develops, less invasive interventional 
techniques have become more popular, which allow the 
selective destruction of the fibroids. Those are endovascular 
uterine artery embolization (UAE), high intensity focused ul-
trasound (HIFU) and radiofrequency ablation (RFA) [6, 9, 10].  
Uterine artery embolization (UAE) isn’t target selective and 
isn’t recommended if pregnancy is desired. In addition to 
that, recurrent fibroid may develop and 20% of patients may 
require subsequent surgery [10].

RFA is an available option as a treatment modality for 
fibroids and can be performed via percutaneous or trans-
vaginal route. In this technique, energy is released directly 
within the fibroid via electrodes without giving damage to 
the adjacent tissues. RFA reduces the volume of the fibroid 
and relieves associated symptoms [11, 12]. 

objectives
In this study, we aimed to evaluate the safety and ef-

ficacy of percutaneous RFA in relieving clinical symptoms, 
laboratory parameters and size of the fibroids in 52 weeks 
of the follow up period.

 MatErial and MEthodS
In this prospective study, 35 patients with symptomatic 

uterine fibroids who admitted to our tertiary center’s Gyne-
cology and Obstetrics clinics between November 2017 and 
October 2018 and required treatment were enrolled. Our 
local ethics committee approved the study protocol in ac-
cordance with principles of the Declaration of Helsinki. The 
patients recruited in the study were informed about the 
alternative treatment options including arterial emboliza-
tion and surgery and the possible advantages and risks of 
RFA before obtaining the written informed consent. None 
of them had a comorbidity which could be a contraindica-
tion for the intervention, sedation or local anesthesia. The 
patients who were younger than 18 years of age, had active 
genitourinary infection, history of coagulation abnormality, 
present pregnancy/lactation or planning pregnancy were 
excluded. 

Before the procedure all patients were assessed by the 
same gynecologist and radiologist. The gynecologist per-
formed Visual Analogue Scale (VAS) in order to quantify the 
pain. The patient was requested to choose a score between 
0–10 for dysmenorrhea (0 represented no pain and 10 was 
maximum pain). The magnitude of menstrual bleeding was 
also classified for each patient as amenorrhea, mild, mod-
erate or severe bleeding. Pictorial Blood Loss Assessment 
Chart (PBAC) was used for that purpose and score 0 was 
defined as amenorrhea, score 0–50 as mild bleeding, score 

50–100 as moderate bleeding and score > 100 as severe 
bleeding. Pretreatment evaluation included conventional 
transabdominal US and transvaginal ultrasound US (Logiq 
E9, GE Healthcare, Milwaukee, WI), equipped with a 3–5 MHz 
convex probe and a 1–6 MHz transvaginal probe. Data de-
rived from pretreatment ultrasonography assessment of 
the fibroids was composed of  the number, location (fundal, 
anterior, posterior, right side, left side, right horn, left horn), 
situation (subserosal, intramural or submucosal), the largest 
diameter  and volume (volume = 0.5233 × Anteroposterior x  
Transverse x Longitudinal Dimension). The measurements 
were repeated 3, 6 and 12 months after RFA.  Preprocedural 
hemoglobulin (Hb) and hematocrit (Htc) were recorded at 
baseline and reevaluated at 3, 6 and 12 months after RFA.

The RFA procedure was conducted in the interventional 
radiology department under intravenous (iv) sedation with 
1–3 mg of midazolam, 25–50 mcg of fentanyl or 50–120 mg 
of propofol. During the RFA, patients were in supine position 
and monitored by means of electrocardiogram (ECG), blood 
pressure and pulse. Broad-spectrum antibiotic prophylaxis 
was given an hour before the procedure. A uterine manipu-
lator was applied to allow fixation only in those patients 
whose fibroids were difficult to puncture due to either their 
rigid structure or challenging locations. Percutaneous RF 
was performed after the fibroid had been punctured under 
abdominal US monitoring by using a coaxial system with 
a 35 to 40 mm long umbrella-shaped needle-electrode 
(Med sphere, RF3000 system, Shanghai, China) (Fig. 1). One 
or more thermal ablations were performed depending on 
the size of the fibroid. Maximum intensity was 100 W during 
the ablation. The ultrasonographic appendence of the same 
fibroid before, during and after RFA were demonstrated on 
Figure 1 a–d.

After RFA, the patient was advised to take paracetamol 
for one or two days if needed and continue to the antibiotic 
treatment for one week. All complications that could be 

figure 1a. Ultrasonıgraphic image of the uterine fibroid before RFA
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associated with RFA were recorded right after and at the 
first visit 1 week after the intervention. Patients were called 
for control visits at 3, 6 and 12 months after RFA and US 
examination, symptom scores and laboratory parameters 

were reassessed. Successful treatment was clinically con-
sidered when observing a reduction in symptoms 6 months 
after RFA. Successful treatment was also defined when the 
achieved fibroid necrosis at 6 months after treatment was 
larger than 50%.

Statistics
The Statistical Package for the Social Sciences, ver-

sion 25 (SPSS Inc., Chicago, IL, USA) was used for the 
statistical analysis. Descriptive statistics are presented 
as means ± standard deviation (SD) and medians (mini-
mum–maximum) for continuous variables and as per-
centages (%) for categorical variables The nonparametric 
Kolmogorov-Smirnov test was used to compare samples 
with the reference probability distribution, whereas the 
homogeneity of the variances assessed using the Levene 
test. The nonparametric Friedman test was used in order to 
compare initial and last measured volume and longest axis 
of the nodules before and after intervention. P < 0.05 was 
accepted as statistically significant.

rESultS 
Thirty-five symptomatic patients with 54 uterine fi-

broids who were unresponsive to medical therapy or 
didn’t decide to undergo surgery and gave consent for RF 
treatment were enrolled in the study. The mean age was 
35.36 ± 7.362 (min–max; 25–47). Five patients were nul-
ligravida, 17 had 2 gestations whereas the remaining had 
history of  ≥ 3 previous gestations. Twenty-four patients 
had one fibroid whereas remaining eleven had multiple 
fibroids. The location of the fibroids was anterior in 16, poste-
rior in 8, fundus in 22 and 8 in the right horn. Regarding the 
type of the fibroid, 46 were intramural whereas 8 were subse-
rosal. The baseline characteristics of the patients were dem-
onstrated on Table 1. The number of ablations performed for 
each patient was 2.7 (changing between 1–5 based on size). 
There wasn’t any intervention related severe complication 

figure 1b. RF needle placement within the fibroid during RFA

figure 1c. Myolysis during RFA

figure 1d. Ultrasonographic image of the fibroid after RF

table 1. Baseline characteristics of 35 patients with 54 fibroids 
underwent RF ablation

Mean age (years) 35.36 ± 7.362

nulligravida (number of patients) 5 

Solitary fibroid (number of patients) 24

More than 1 fibroid (number of patients) 11

type of fibroid intramural/subserozal (number) (46/8)

location of the fibroids (≠ of fibroids)
anterior
Posterior
fundus
right horn

 
16
8
22
8

RF — radio frequency
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reported after the procedure. The most prevalent complica-
tion was abdominal pain occurred in all except 2 patients  
which was mild to moderate and responsive to paracetamol 
treatment. Mild erythema and skin reaction at the entry site 
of the needle was observed in 19 patients and resolved in 
few days spontaneously without any need for topical treat-
ments. Four patients reported urinary tract infection symp-
toms despite prophylactic antibiotics and were prescribed 
oral ciprofloxacin. None of the patients experienced leuko-
cytosis, fever, nausea, fatigue or malaise after the procedure. 
Mild vaginal bleeding occurred in 12 patients that resolved 
in maximum 6 days. The mean time needed for whole pro-
cedure was approximately 45 minutes. Uterine manipulator 
was required only in five cases. All patients were discharged 
within the day of ablation and none of them required rehos-
pitalization afterwards. During the 52 weeks of follow-up, 
none of the patients needed a subsequent surgery or an-
other minimally invasive procedure. All patients attended 
the visits at 3, 6 and 12 months after RFA. The pretreatment 
mean Hb was 11.56 ± 1.65 whereas posttreatment mean Hb 
at 3,6 and 12 months were 12.5 ± 1.42, 13.17 ± 1.3 and 
13.37 ± 1.25, respectively. Posttreatment mean Hb values 
were significantly higher than pretreatment mean Hb 
(p < 0.01) whereas there wasn’t any significant difference 
between the posttreatment Hb levels at 3, 6 and 12 months 
(Tab. 2).  The pretreatment median longest diameter was 
significantly higher than posttreatment longest diameters 
(p = 0.003, p < 0.001 and p < 0.001, respectively) (Tab. 2). 
There wasn’t any statistically significant difference between 
the posttreatment median longest diameters. When intra-
mural and submucosal fibroids were compared, there wasn’t 
any statistically significant difference between the baseline 
mean longest diameters whereas posttreatment longest 
diameters were significantly smaller for intramural fibroids 
(p < 0.001) at 3, 6 and 12 months after RFA. The pretreat-
ment median volume of the fibroids was significantly higher 
than posttreatment median volumes at 3, 6 and 12 months af-
ter RFA (p = 0.007, p < 0.01 and p < 0.01, respectively) (Tab. 2).  
The median percentage of volume reduction compared 

to baseline was 36.8 % (3–72) at 3 months whereas it was 
50% (2–92) and 46.8% (1–95) at 6 and 12 months after 
RFA, respectively. When intramural and submucosal fibroids 
were compared, post treatment mean volumes at 3, 6 and 
12 months after RFA were significantly smaller and percent-
age of volume reduction was significantly higher  for intra-
mural fibroids (p < 0.001 and p = 0.024, respectively). Pre-
treatment mean VAS for menstrual pain was 7.95 ± 1.35 and 
it was significantly higher than mean VAS (p < 0.01) at post-
treatment 6 and 12 months (Tab. 2). Regarding bleeding 
severity, the number of patients who were experiencing 
severe menstrual bleeding was significantly reduced in the 
post treatment follow up (Tab. 2).

diSCuSSion
Uterine fibroids are the most common benign pelvic 

tumors. Previous studies have shown that 35% of premeno-
pausal women had a previous diagnosis of fibroid tumors 
and 51% of undiagnosed premenopausal women had ul-
trasound evidence of fibroid tumors [1]. The location of the 
tumor, volume and adjacent organs may alter the clinical 
symptoms. Current treatment modalities for uterine fibroids 
are surgery or radiological interventions which include UAE 
or RFA. A hysterectomy can completely cure the uterine 
fibroids but is considered too radical by most of the patients 
and fertility is a concern. A myomectomy is less radical, but 
it can be associated with increased intraoperative bleeding, 
postoperative infection, pelvic adhesions and omission of 
tumors, which limits its usage. UAE is a frequently used 
technique which reduces length of hospital stay and pain 
compared to the operation and patients rapidly return to 
the daily usual activities. However, UAE has the risk of rein-
tervention, and lower pregnancy and live birth rates [13].

RF ablation is used in the treatment of uterine fibroids 
and has several advantages such as low cost and obviating 
need for hospitalization. Only one applicator is necessary for 
a single patient and RF generators are widely available in the 
interventional radiology units for ablation of wide variety 
of tumors. Radiofrequency ablation can be performed via 

table 2. Demonstration and comparison of pre and post ablation Hb, longest diameter, volume, pain and bleeding scores of the patients

Pre-ablation Post rf 3 months Post rf 6 months Post rf 12 months p*

Hb g/dL mean ± SD 11.56 ± 1.65 12.5 ± 1.42 13.17 ± 1.33 13.37 ± 4.47 p < 0.001

Longest diameter mm median (min–max) 72 (44–124) 56 (36–112) 52 (26–106) 53 (18–120) p < 0.001

Volume  mL median (min–max) 85 (17–519) 64 (13–330) 50 (3.4–372) 57(2.2–518) p < 0.001

Mean Menstrual Pain VAS 7.95 ± 1.35 6.32 ± 1.25 4.74 ± 1.32 4.47 ± 1.12 p < 0.001

Bleeding severity (number of patients/%)

Amenorrhea
Mild
Moderate
Severe

0 (0%)
5 (14.3%)
9 (25.7%)
21 (60%)

0
9 (25.7%)
15 (42.8%)
11 (31.5%)

0
11 (31.5%)
14 (40%)
10 (28.5)

0
15 (42.8 %)
14 (40%)
6 (8.2%)

p < 0.001
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several routes such as during laparoscopy, percutaneous or 
transvaginal. In the laparoscopic approach general anesthe-
sia is required which lengthens the hospital stay [14]. How-
ever transabdominal percutaneous RF can be applied under 
sedation and allows rapid recovery and early restoration of 
the daily activities. In a previous report, percutaneous RF 
ablation with ultrasound guidance was found to be feasible 
in symptomatic patients with fibroids 4–6 cm in diameter 
[6]. In another study women with symptomatic single or 
multiple fibroids underwent percutaneous RF and followed 
for six months. RFA was successful regarding to decreasing 
fibroid volume, relieving symptoms and increasing quality 
of life [11]. Those two previously mentioned studies were 
conducted with limited number of patients (9 and 11) and 
follow up interval was short. In another study with women 
with large subserosal or intramural fibroids (> 5 cm), the 
combined treatment  with  RF following UAE  improved 
symptom severity scores significantly and  mean volume re-
duction was 56.5% [15]. In our study, the number of patients 
included was relatively higher than the previous reports and 
the size and number of the fibroids were varying in a larger 
range (4.4–12 cm). In previous reports, it was postulated that 
RFA was more effective in volume reduction in intramural fi-
broids compared to submucosal ones [6]. In accordance with 
those data, the post treatment mean longest diameter and 
volume of the fibroids were smaller in intramural fibroids 
compared to submucosal ones and volumetric response 
to RFA was better in intramural fibroids in our study. How-
ever, the number of patients with submucosal polyps was 
small and not enough to draw a definitive conclusion. RFA 
was found to be safe with mild to moderate complications 
including abdominal pain and skin erythema on the entry 
site of the needle or urinary tract infection easily managed 
with oral antibiotics and mild vaginal bleeding. RFA signifi-
cantly reduced the fibroid size and volume and none of the 
patients required subsequent treatments in one year of fol-
low up. The fibroid size and volume were significantly lower 
than basal measurements but there wasn’t any significant 
difference between post RF 3, 6 and 12 month measure-
ments. The volume reduction was most prominent on the  
6th month visit and median percentage of reduction was 
50% (min–max; 2–92). This reduction is slightly inferior to 
that shown by Bergamini et al. (77%) and Ghezzi et al. [16, 17]  
(68.8%) which may be related with the larger sizes of the 
fibroids  in our study compared to previous ones and usage 
of  US as the only imaging modality rather than more precise 
and less subjective ones such as MRI. There are studies in 
the literature using different imaging modalities such as 
contrast enhanced US or MRI [18, 19]. An MRI is particularly 
useful to define the exact  location of fibroids, being highly 
accurate  in problematic cases, such as large (> 375 mL), 
fundal or multiple (> 4) fibroids [20].  In the present study, 

menstrual bleeding score decreased significantly. According 
to self-assessment scores made before and after ablation, 
the number of patients who were experiencing severe men-
strual bleeding decreased significantly. That result was also 
reflected as increased Hb and Htc levels in the post ablation 
follow ups. VAS for menstrual pain was also reduced which 
would increase the quality of life. 

In our study, the fibroids were in various locations and 
some were difficult to reach and manipulate. Since the ra-
diologist was experienced and skilled, those challenging 
locations didn’t constitute an obstacle for RFA. In order to 
gain experience, it is advised to choose initial cases with 
one to three fundal myoma [21].

The limitation of our study was the limited number 
of patients. We need further studies with larger number 
of patients and with longer follow up to ensure that the 
volume reduction effect is durable and recurrent symptoms 
don’t reoccur by time. There is also need for further studies 
to provide information about the possible effects on endo-
metrium or future gestations.

In conclusion, US guided percutaneous RFA of uterine 
fibroids is relatively safe and effective procedure. It can be 
applied to the fibroids with varying localizations and sizes. It 
effectively reduces volume and obviate a need for more in-
vasive treatment. Besides size reduction, it also ameliorates 
the symptoms such as pain and heavy bleeding which are 
reducing the quality of life. 
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abStraCt
objectives: A considerable proportion of endometrial cancer patients are morbidly obese. Management of these cases is 
a serious dilemma. The aim of this study was to investigate the relevance of laparoscopic route and omission of lymphad-
enectomy as morbidity-reducing strategies in this special population. 

Material and methods: Endometrial cancer patients’ archival records were retrospectively reviewed and cases with body 
mass index ≥ 40 kg/m2 were selected. A comparative evaluation of their characteristics and survival rates were performed. 
Firstly, according to the surgical approach; laparoscopy or laparotomy, and then regarding to performing lymphadenec-
tomy or not.

results: There were 146 patients enrolled in this study. Whereas, significantly higher postoperative complications and 
longer hospital stays were determined in the laparotomy compared to laparoscopy groups. Five years disease-free and 
overall survival were not significantly different (83.6% vs 70.7%, p = 0.184 and 83.9% vs 86.6%, p = 0.571, respectively). On 
the other hand, operation length, postoperative hospitalization time, both intraoperative and postoperative complications 
were significantly lower in the non-lymphadenectomy compared to the lymphadenectomy groups. However, five-years 
disease-free and overall survival were not significantly different (77.3% vs 81.3%, p = 0.586 and 87.5% vs 78%, p = 0.479, 
respectively).

Conclusions: Laparoscopic approach and omission of lymphadenectomy are worthy policies in the morbidly obese en-
dometrial cancer patients. 

Key words: laparoscopic surgery; lymphadenectomy; morbid obesity; endometrial cancer; oncologic outcomes
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introduCtion
Obesity and particularly morbid obesity is a widening is-

sue around the world. The World Health Organization (WHO) 
had identified morbid obesity as patients with body mass in-
dex more than 40 kg/m2 [1]. The robust association between 
obesity and endometrial cancer risk has been emphasized 
in many studies [2–4]. It was reported that morbidly obese 
patients have nine times increased risk for endometrial 
cancer comparing to the normal-weight population [3]. Fur-
thermore, 19% to 36% of the endometrial cancer’ patients 
were reported to be morbidly obese [5]. Inadequate activity 
and obesity-linked medical comorbidities in the morbidly 
obese endometrial cancer patients were supposed to have 
contributed in their management complexity [5]. Actually, 
not just the surgery of the morbidly obese endometrial 

cancer cases, but dealing with all of their health procedures 
including examination, evaluation with imaging methods, 
per-operative and postoperative morbidity and complica-
tions, is a serious predicament. 

Surgery representing in total hysterectomy and bilateral 
salpingo-oophorectomy (TH-BSO) with or without lymphad-
enectomy ± omentectomy is the cornerstone of the endo-
metrial cancer treatment [6]. Surgery can be performed via 
laparotomy, robotic assisted or conventional laparoscopy. 
Since minimal invasive surgery has been proven effective in 
improving the perioperative and postoperative outcomes 
without compromising survival, it was incorporated in the 
surgical management of endometrial cancer throughout 
the last two decades [7]. Besides, laparoscopic surgery had 
been validated for the long-term outcomes of low risk as 
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well as high-risk endometrial cancer cases in many studies 
[8]. However, morbidly obese patients are a colossal obstacle 
for all surgical approaches. 

While a lymphadenectomy is beneficial for more precise 
adjuvant treatment triage by obtaining thorough stage 
designation and prognosis prediction of the EC patients, 
there is no consensus regarding its therapeutic benefit [9]. 
In addition, extent (pelvic or pelvic-paraaortic — until the 
inferior mesenteric artery or up to the left renal vein), man-
ner and technique (full dissection or sampling, based on 
frozen section or sentinel node) of the lymphadenectomy 
are controversial, also [9, 10]. Hitherto, therapeutic impact 
of the lymphadenectomy in the EC was shown only by retro-
spective studies and was not confirmed by the randomized 
prospective studies [9–11]. 

Medically, morbidly obese EC patients are a high risk 
special population along all their treatment phases. There-
fore, morbidity-reducing strategies are essential in these cas-
es. However, such strategies should not harm the long-term 
oncological outcomes of these patients. In this study we 
investigated whether choosing the laparoscopic route and 
omission of the lymphadenectomy are or not appropriate 
policies in the morbidly obese EC patients. 

MatErial and MEthodS
The archival records and pathological reports of the 

endometrial cancer cases, who were operated and followed 
up in Çukurova University Gynecologic Oncology Center be-
tween January 2008 and December 2018, were reviewed, ret-
rospectively. Patients with body mass index ≥ 40 kg/m2 were 
selected for this study. Body mass index [weight (kg)/height 
(m2)] was calculated and classified according to the WHO 
guidelines. Demographic, clinical, surgical, pathological and 
follow-up data concerning to these patients were obtained. 
Comparative evaluations of the patients’ characteristics and 
survival rates were performed, firstly according to the surgi-
cal approach; laparoscopy or laparotomy, and then whether 
or not to perform a lymphadenectomy. Compared variables 
included age, body mass index (BMI), comorbidities, surgical 
approach, surgical procedure, operation time, periopera-
tive and postoperative complications, hospitalization time, 
histological type, stage, grade, myometrial invasion (MI), 
retroperitoneal lymph node involvement, lymphovascular 
invasion (LVSI), adjuvant treatments and follow-up data. 
A routinely informed consent was taken from all partici-
pants. An approval for this study was obtained from the 
local committee. 

In general, surgery was performed laparoscopically or 
by laparotomy based on the patient’s choice. The main 
surgical procedures were total hysterectomy-bilateral sal-
pingo-oophorectomy with or without pelvic and para-aortic 
lymphadenectomy. While, all cases underwent TH-BSO, the 

decision of performing a lymphadenectomy and its extent 
(pelvic or pelvic and paraaortic) was taken upon the case’s 
medical performance, the surgical facility and intraoperative 
frozen section result. The frozen section was performed in all 
cases and it was the main router for the lymphadenectomy 
decision. Hence, a lymphadenectomy was not considered 
for patients with, stage 1a, FIGO grade 1–2, < 2 cm endome-
trioid tumors (low-risk factors). In the presence of any of the 
following circumstances: endometrioid adenocarcinoma 
grade 3, tumor diameter > 2 cm, ≥ 50% myometrial invasion, 
stage > 1a or non-endometrioid histologies, a lymphadenec-
tomy was performed in medically and surgically eligible 
cases. In the case of FIGO grade 1–2 endometrioid adeno-
carcinoma with < 50% MI and > 2 cm tumor, only a pelvic 
lymphadenectomy was carried out. An omentectomy was 
administered to patients with non-endometrioid histology 
and in case of omental involvement. Pelvic lymphadenec-
tomy was defined as removing bilaterally the lymph nodes 
located from the circumflex iliac vein to the iliac bifurcation 
along the external iliac vessels, the nodes along the inter-
nal iliac vessels, and within the interiliac distance and the 
obturator fossa. In addition to the lymph nodes described 
above as pelvic lymphadenectomy, resection of the lymph 
nodes located from the bifurcations of the common iliac 
vessels up to the left renal vein including; presacral, caval, 
aortocaval, periaortic, left paraaortic (below and above the 
inferior mesenteric artery), and right paracaval fields, was 
identified as pelvic and paraaortic lymphadenectomy. 

All specimens were assessed by expert gynecologic 
pathologists. Comorbidities were accepted as any con-
comitant chronic disease. International Federation of Gy-
necology and Obstetrics FIGO 2009 staging guideline for 
endometrial cancer was utilized. Stages of cases operated 
before 2009 were rearranged accordingly. Grade was also 
identified according to 1988 FIGO grading system. Adju-
vant therapies (brachytherapy, external beam radiother-
apy and/or chemotherapy) were considered for patients 
with ≥ intermediate risk factors. The period between date 
of the histopathologic diagnosis and recurrence was identi-
fied as disease-free survival. Overall survival was defined as 
time between date of histopathologic diagnosis and date 
of death from any cause.

Data were analyzed using SPSS software version 
23.0 (IBM, Armonk, NY, USA). Descriptive analyses were 
presented as mean ± standard deviation, number and per-
centage. Normally distributed continuous variables were 
analyzed using student t-test. Categorical data were ana-
lyzed using Chi- square test or Fisher’s exact test. Survival 
analysis were realized with Kaplan–Meier method and the 
differences in the survival curves were calculated through 
the log-rank test. P value was considered significant at the 
level < 0.05.
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rESultS
During the study period, 146 patients were determined 

to be eligible for recruitment to this study. Two different 
comparisons were performed to the study population: 
Firstly, according to the surgical route and then in regard 
to applying a lymphadenectomy or not. There were 65 cas-
es in the laparotomy (LT) and 81 in the laparoscopy (LS) 
groups. Comparison between patients concerning their sur-
gical approach is summarized in Table 1. Patients’ mean age 
was 58.94 ± 11.4 and 58.18 ± 8.9 in the LT and LS groups, 
respectively (p = 0.652). The average BMI of the LT group 
(44.37 ± 4.8) was significantly lower comparing to the LS 
group (46.13 ± 5.3) (p = 0.042). Significant proportion of 
both groups had comorbidities, 60.3% of the LT and 67.9% 
of the LS group (p = 0.345). While, a lymphadenectomy 

was performed in 26 (40%) (pelvic and paraaortic: 18, only 
pelvic: 8) cases of the LT group, it was only carried out in 
14 (17.3%) (pelvic and paraaortic: 8, only pelvic: 6) cases of 
the LS group (p = 0.007). There were no significant differ-
ences between groups with respect to the operation time 
(LT: 96.0 ± 32.6, LS: 89.5 ± 41.1, p = 0.303). Whereas, no sig-
nificant differences between LT and LS groups were noted 
regarding to the intraoperative complications (p = 0.915), 
there were significantly higher postoperative complica-
tions in the LT group comparing to the LS group (15.9% 
vs 1.2%, respectively, p = 0.002). Wound infection was the 
most encountered postoperative complication among the 
LT patients. The mean of postoperative hospital stay was 
significantly longer in the LT group (5.42 ± 3.3) comparing 
to the LS group (3.07 ± 1.0) (p < 0.001). Most of the patients 

table 1. Comparison between patients concerning to their surgical approach

Variables (mean ± Sd) laparotomy laparoscopy p

Age [years] 58.94 ± 11.4 58.18 ± 8.9 0.652

Body Mass Index [kg/m2] 44.37 ± 4.8 46.13 ± 5.3 0.042

Operation time [minute] 96.0 ± 32.6 89.5 ± 41.1 0.303

Postoperative hospitalization time [day] 5.42 ± 3.3 3.07 ± 1.0 < 0.001

N (%) N (%)

Comorbidities 
No 25 (39.7) 26 (32.1) 0.345

Yes 38 (60.3) 55 (67.9)

Intraoperative
complications

No 63 (97.0) 78 (96.3) 0.915

Yes 2 (3.0) 2 (3.7)

Postoperative
complications

No 53 (84,1) 80 (98.8) 0.002

Yes 10 (15.9) 1 (1.2)

LND

No 39 (60.0) 67 (82.7) 0.007

Pelvic 8 (12.3) 6 (7.4)

Pelvic + Paraaortic 18 (27.7) 8 (9.9)

Histopathology
Endometrioid 50 (76.9) 69 (85.2) 0.201

Non-endometrioid 15 (23.1) 12 (14.8)

Grade 

1 27 (48.2) 52 (65.8) 0.118

2 25 (44.6) 24 (30.4)

3 4 (7.1) 3 (3.8)

Stage 
Uterus confined (stage 1–2) 51 (78.5) 76 (93.8) 0.006

Extrauterine spread (stage 3–4) 14 (21.5) 5 (6.2)

MI
< 50 39 (60.9) 52 (70.3) 0.249

≥ 50 25 (39.1) 22 (29.7) 

LVSI
No 33 (51.6) 61 (76.3) 0.004

Yes 31 (48.4) 19 (23.8)

LN involvement
Negative 56 (88.9) 68 (98.6) 0.020

Positive 7 (11.1) 1 (1.4)

Adjuvant treatments
No 31 (48.4) 57 (71.3) 0.005

Yes 33 (51.6) 23 (28.8)

LT — laparotomy; LS — laparoscopy; SD — Standard deviation; LND — lymph node dissection; MI — myometrial invasion; LVSI — lymphovascular space invasion
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in both groups had endometrioid histology (76.9% of the 
LT and 85.2% of the LS, p = 0.201). Grade distribution was 
similar between groups (p = 0.118). Rate of advanced stage 
(3–4) disease was 21.5% and 6.2% in the LT and LS groups, 
respectively (p = 0.006). MI was ≥ 1/2 in 25 (39.1%) and 
22 (29.7%) cases in the LT and LS groups respectively, with-
out significant differences (p = 0.249). LVSI was observed in 
48.4% of the LT group and 23.8% of the LS group (p = 0.004). 
Lymph node (LN) was involved in 7 (11.1%) cases of the LT 
group and 1 case (1.4%) of the LS group (p = 0.020). Adjuvant 
treatments were administered to 33 (51.6%) and 23 (28.8%) 
patients of the LT and LS groups, respectively (p = 0.005).

Comparison between patients with respect to adding 
lymphadenectomy or not to the surgical procedure is sum-
marized in Table 2. The mean age of the non-lymphadenec-
tomy and lymphadenectomy groups were 57.88 ± 10.4 and 
60.26 ± 8.8, respectively without significant differences 

(p = 0.210). Comorbidity rates were also identical between 
the groups (62.5% vs 70% respectively, p = 0.399). The aver-
age BMI was 45.87 ± 5.3 in the non-lymphadenectomy group 
and 43.96 ± 4.5 in the lymphadenectomy group (p = 0.034). 
While, laparotomy was the surgical method of 36.8% and 
65% of the non-lymphadenectomy and lymphadenectomy 
groups, respectively, laparoscopy was the surgical route 
for the rest cases (p = 0.002). The mean operation time was 
significantly lower in the non-lymphadenectomy group 
compared to the lymphadenectomy group (79.9 ± 27.3 vs 
125.1 ± 41.3, respectively, p < 0.001). Both intraoperative 
(2.8% vs 5%, p = 0.040) and postoperative (2.8% vs 21%, 
p = 0.001) complications were significantly lower in the 
non-lymphadenectomy group compared with the lymph-
adenectomy group. The average of postoperative hospital-
ization time was also significantly lower in the non-lymph-
adenectomy group compared to the lymphadenectomy 

table 2. Comparison between patients according to lymphadenectomy

Variables (mean ± Sd) no lymphadenectomy lymphadenectomy p

Age [years] 57.88 ± 10.4 60.26 ± 8.8 0.210

Body Mass Index [kg/m2] 45.87 ± 5.3 43.96 ± 4.5 0.034

Operation time [minute] 79.9 ± 27.3 125.1 ± 41.3 < 0.001

Postoperative hospitalization time [day] 3.37 ± 1.1 6.1 ± 4.0 < 0.001

N (%) N (%)

Comorbidities 
No 39 (37.5) 12 (30.0) 0.399

Yes 65 (62.5) 28 (70.0)

Treatment 
Laparotomy 39 (36.8) 26 (65.0) 0.002

Laparoscopy 67 (63.2) 14 (35.0)

Intraoperative
complications

No 103 (97.2) 38 (95.0) 0.040

Yes 3 (2.8) 2 (5.0)

Postoperative
complications

No 103 (97.2) 30 (79.0) 0.001

Yes 3 (2.8) 8 (21.0)

Histopathology
Endometrioid 88 (83.0) 31 (77.5) 0.444

Non-endometrioid 18 (17.0) 9 (22.5)

Grade 

1 66 (65.3) 13 (38.2) 0.018

2 30 (29.7) 19 (55.9)

3 5 (5.0) 2 (5.9)

Stage 
Uterus confined (stage 1–2) 97 (91.5) 30 (75.0) 0.008

Extrauterine spread (stage 3–4) 9 (8.5) 10 (25.0)

MI
< 50 72 (72.0) 19 (50.0) 0.015

≥ 50 28 (28.0) 19 (50.0) 

LVSI
No 76 (73.1) 18 (45.0) 0.001

Yes 28 (26.9) 22 (55.0)

LN involvement
Negative 32 (82.1)

Positive 7 (17.9)

Adjuvant treatments
No 73 (70.2) 15 (37.5) < 0.001

Yes 31 (29.8) 25 (62.5)

SD — Standard deviation; MI — myometrial invasion; LVSI — lymphovascular space invasion; LN — lymph node



457

İbrahim Ferhat Urunsak et al., Challenges on the morbidly obese endometrial cancer surgery

www. journals.viamedica.pl/ginekologia_polska

group (3.37 ± 1.1 vs 6.1 ± 4.0, respectively, p < 0.001). En-
dometrioid type endometrial cancer consisted 83% of the 
non-lymphadenectomy patients and 77.5% of the lymph-
adenectomy group. With respect to the histopathological 
type, no significant differences were determined between 
groups (p = 0.444). Whereas, the majority of cases in the 
non-lymphadenectomy group was grade 1 (65.3%) and 
significant proportion of the lymphadenectomy group was 
grade 2 (55.9%), both groups had similar rates of grade 
3 cases (5% and 5.9%, respectively). Most of the cases in both 
groups were confined to the uterus, only 8.5% and 25% of 
the non-lymphadenectomy and lymphadenectomy groups, 
respectively, were determined to have extrauterine disease 
(p = 0.008). Myometrium was invaded ≥ 1/2 in 28% and 
50% of the non-lymphadenectomy and lymphadenectomy 
groups, respectively (p = 0.015). The ratio of lymphovascular 
invasion was 26.9% in the patients who did not undergo 
a lymphadenectomy and 55% in patients who underwent 
lymphadenectomy (p = 0.001). Among patients who under-
went a lymphadenectomy, seven (17.9%) cases harbored 
positive LNs. Adjuvant treatments were applied in 31 (29.8%) 
and 25 (62.5%) patients of the non-lymphadenectomy and 
lymphadenectomy group, respectively (p < 0.001).

The mean of the follow-up period was 51 months.  
Five-years disease-free survival (DFS) and overall survival 
(OS) rates of the LT and LS groups were 83.6% vs 70.7% 
(p = 0.184), and 83.9% vs 86.6% (p = 0.571), respectively (Fig. 1).  
Five-year DFS and OS rates of the non-lymphadenecto-
my and lymphadenectomy groups were 77.3% vs 81.3% 
(p = 0.586), and 87.5% vs 78% (p = 0.479), respectively (Fig. 2).  
A multivariate analysis was performed, and only age (HR: 
1.105, 1.034–1.182) with histology (HR: 3.262, 1.017–10.463) 
for DFS and stage (HR: 7.182, 1.310–39.393) for OS were 
determined as independent prognostic factors (Tab. 3).  

diSCuSSion
The morbidly obese patients are known for their high 

risk for endometrial cancer. However, endometrial cancer 
tends to have low grade, early stage, endometrioid type 
and good prognosis, in this special population [2, 3, 12]. 
Nevertheless, treatment of these patients encompasses high 
risk of many morbidities such as; hemodynamic instabil-
ity, tension pneumothorax, wound infection, healing, and 
thrombosis [13]. Hence, operating, postoperative manage-
ment and dealing with possible complications of these cases 
are serious dilemmas. Furthermore, the increased healthcare 

figure 1. DFS and OS of the LS and LT groups

figure 2. DFS and OS of the lymphadenectomy and non-lymphadenectomy groups
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utilization in these cases leads to high costs. Therefore, opti-
mal treatment to minimize the morbidity of these patients 
is essential. Herein, two morbidity-reducing strategies for 
this population (laparoscopic surgery and omitting lymph-
adenectomy) were suggested and tested in this study. No 
significant difference was observed in term of both DFS and 
OS between LT and LS groups, in the current study. Similarly, 
both of DFS and OS did not significantly differ whether 
lymphadenectomy was performed or not.

Laparoscopic surgery is recommended as –level of evi-
dence: I, strength of recommendation: A- for the manage-
ment of low and intermediate risk endometrial cancer ac-
cording to the European guidelines [14]. In addition, several 
studies have demonstrated the efficacy and oncological 
safety of laparoscopy in the high-risk endometrial cancer 
[8, 15]. Nevertheless, there are no randomized prospective 
trials nor sufficient researches on the oncological safety of 
the surgical approach for endometrial cancer that exclu-
sively concentrates on the morbidly obese patients [16, 17]. 
Lower blood loss, less pain, lower postoperative complica-
tions, shorter hospital stay and recovery, and less cost are 
well-known advantages of laparoscopic surgery comparing 
to the laparotomy [6]. Cheng et al. [16] postoperative com-
plications, length of hospital stay, blood loss and need of 
transfusion were significantly lower in the morbidly obese 
endometrial cancer patients who were treated with LS com-
paring to those with open surgery. Mendivil and colleagues, 
[13] also reported a shorter postoperative hospitalization 
period and less blood loss with minimally invasive surgery 
(MIS) relative to the open surgery in the morbidly obese en-
dometrial cancer cases. Similarly, comparing to laparotomy 
MIS was linked to less intraoperative and postoperative 
complications including: blood transfusions, mechanical 

ventilation, urinary and gastrointestinal injuries, wound 
infection, thromboembolism, and lymphedema for the mor-
bidly obese endometrial cancer population in a comparative 
analysis by Chan et al. [18] Compatible with these results, 
LS was associated with significantly lower postoperative 
complications and shorter postoperative hospitalization 
time in the current study. Beside the advantages of the 
short-term surgical results, long-term oncologic outcomes 
were shown to be comparable between the LS and LT arms, 
in the present study. 

The lymphadenectomy in endometrial cancer is ben-
eficial for accurate staging, prognosis prediction and more 
precise adjuvant treatments selection [10]. However, its 
therapeutic utility remains controversial since it has never 
been proven by the prospective studies [9, 10]. Furthermore, 
a benefit of the lymphadenectomy in term of disease-free 
survival (HR: 1.23, 95% GA: 0.96–1.58) or overall survival 
(HR: 1.07, 95% GA: 0.81–1.43) was not reported in the last 
2017 updated Cochrane review on the role of lymphadenec-
tomy in endometrial cancer [9]. On the other hand, surgery 
related systemic morbidity (RR: 3.72, 95% GA: 1.04–13.27) 
and formation of lymphocyst/lymphedema (RR: 8.39, 95% 
GA: 4.06–17.33) were clearly increased in the lymphadenec-
tomy patients comparing to the non-lymphadenectomy 
[9]. Even a lymphadenectomy in the morbidly obese endo-
metrial cancer is an applicable procedure in high-volume 
qualified centers; it still harbors (particularly para-aortic part) 
serious surgical difficulties and morbidities [3, 17]. There-
fore, simply we argued that if there is no survival benefit 
of lymphadenectomy procedures in this risky population, 
it is reasonable to neglect lymphadenectomies in these 
patients. In our study, patients who underwent a lymphad-
enectomy were compared with those who did not, and no 
significant difference was obtained between groups in terms 
of both DFS and OS. However, it should be noted that the 
insufficient number of intermediate/high risk or type two 
cases in our study had restricted us to perform a sub-analysis 
concerning these patients. 

Through this investigation, laparoscopic surgery and 
omitting lymphadenectomy in the morbidly obese endome-
trial cancer were found effective as morbidity-reducing strat-
egies without harming the survival outcome. In addition, 
remarkable reduction in the total cost could be achieved 
with these strategies, due to the decreased procedures and 
morbidities. However, this argument needs to be supported 
by a cost-effectiveness analysis, which was not performed 
in the current study. Withal, the retrospective nature and its 
potential biases were the main weaknesses of our study. On 
the contrary, restricting the study population to morbidly 
obese women (BMI of 40 kg/m2 or more), operating and 
evaluation of all cases by the same team of gynecological 
oncologists and gynecological pathologists from single 

table 3. Multivariate analysis of the patients’ DFS and OS 

Covariates 
hr (95.0% Ci)

dfS oS

Age 1.105 (1.034–1.182) 1.045 (0.966–1.131)

Comorbidities 0.832 (0.306–2.258) 3.585 (0.524–24.513)

Surgical route 1.686 (0.692–4.111) 1.289 (0.326–5.102)

Stage 0.631 (0.070–5.726) 7.182 (1.310–39.393)

Grade 1.616 (0.681–3.837) 1.534 (0.497–4.735)

Histology 3.262 (1.017–10.463) 1.843 (0.416–8.156)

MI 1.889 (0.296–12.079) 1.607 (0.195–13.256)

LVSI 0.298 (0.080–1.103) 0.191 (0.030–1.202)

 LN involvement 8.285 (0.704–97.467) 1.143 (0.400–3.262)

Adjuvant treatments 1.115 (0.175–7.097) 2.655 (0.309–22.792)

DFS — disease-free survival; OS — overall survival; HR — hazard ratio; CI 
— confidence interval; MI — myometrial invasion;  LVS — lymphovascular 
space invasion; LN — lymph node dissection
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academic center, and the long follow-up period were the 
main strengths.

In conclusion, parallel to our study results, laparoscopy 
should be preferred, and lymphadenectomy could be omit-
ted in the morbidly obese endometrial cancer patients.
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abStraCt
objectives: We hoped to reveal the frequency of Aberrant Right Subclavian Artery (ARSA) and to find the relationship of 
isolated/non-isolated ARSA with chromosomal defects and other fetal congenital heart diseases (FCHD) in a heterogene-
ous population.

Material and methods: This was a retrospective cohort study conducted between December 2015 to September 2018. Wom-
en admitted for routine ultrasound examination or referred to our hospital for a suspected fetal anomaly were underwent 
detailed fetal anomaly ultrasonography scan and tested for the presence of ARSA.

results: ARSA was detected in 27 patients and an isolated finding in 13 (48%) cases. Among 13 cases with isolated ARSA, 
trisomy 21 was diagnosed in 1 case. In the non-isolated group (n: 14, 52%), five cases presented with trisomy 21. There 
was no significant difference of trisomy 21 frequency between isolated and non-isolated groups (7.6% vs 35.7%, p = 0.08).  
In 3 patients, FCHD was diagnosed and 2 of them had trisomy 21. 

Conclusions: Our study shows that ARSA can be the only marker in trisomy 21. The examination of the subclavian artery 
must be a part of the fetal anomaly ultrasonography. Detecting an ARSA should increase the attentiveness of the sonog-
rapher to investigate for the other markers of trisomy 21. In the existence of other findings, invasive diagnostic procedures 
should be offered to the patients, whereas in cases that arsa is the only finding, other risk factors should be investigated 
to offer karyotyping or cell-free DNA analysis.

Key words: ARSA; trisomy 21; isolated; karyotyping; ultrasound
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introduCtion
Aberrant right subclavian artery(ARSA) is the common 

seen abnormality or a variant of the aortic arch occurring in 
0.5% to 1.4% of the normal adult population [1]. ARSA is fea-
tured by different origination of the right subclavian artery 
from descending aorta directly instead of the brachiocephal-
ic trunk. Normally, the left aortic arch gives three branches, 
whereas with ARSA four vessels arise from the aortic arch; the 
right common carotid artery, the left common carotid artery, 
the left subclavian artery, and the ARSA, respectively [2, 3].  
ARSA comes up from the distal portion of the aortic arch, and 
its route continues backwards the esophagus and the trachea 
and goes to the right shoulder (Fig. 1A and 1B). 

Most of the adult patients with ARSA have no symptoms, 
and it is usually a benign pathology. However, in some cases, 
it can cause dysphagia and partial airway obstruction due 
to the compression esophagus and trachea [4].

figure 1a. Three-vessel trachea view showing aberrant right 
subclavian artery arising from the aorta and continuing behind the 
trachea
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It was reported that ARSA may be a marker for trisomy 
21 such as absent nasal bone or thickened nuchal translu-
cency [5–7]. Furthermore, the association between ARSA 
and 22q11 microdeletion syndrome has also been reported 
[8]. However, it is important to keep in mind that ARSA 
can also be an isolated finding without any association with 
cardiac or extra-cardiac malformations.

In our study we aimed to determine the frequency of iso-
lated/non-isolated ARSA among a heterogenic population 
and to study its relation with chromosomal abnormalities, 
as well as different congenital anomalies including fetal 
congenital heart diseases (FCHD).

MatErial and MEthodS
This was a retrospective cohort study conducted in 

Cukurova University Faculty of Medicine between Decem-
ber 2015 and September 2018. The study included women 
attended our Fetal Medicine Clinic for routine second-tri-
mester fetal anomaly scanning or sent to our hospital dur-
ing the second/third trimester of pregnancy for a possible 
fetal anomaly or positive aneuploidy screening. All patients 
underwent a detailed fetal anomaly scan and were checked 
for the presence of ARSA. The findings of anomaly scan; 
presence of soft markers, cardiac and extracardiac con-
genital malformations, were noted. This was a heterogenous 
population including both low and high-risk patients. All 
patients were evaluated by four experienced observers 
using VolusonE6(GE Medical Systems, Zipf, Austria) with 
a transabdominal 4–8-MHz probe. The study was approved 
by the local ethics committee of Cukurova University Faculty 
of Medicine(approval number: 02.02.2018 74-2). All patients 
gave written informed consent for their data to be used.

Soft USG markers were as increased nuchal fold, hyper-
echogenic bowel, echogenic intracardiac focus, hypoplas-
tic/absent nasal bone, renal pyelectasis, shortened long 
bones(femur-humerus) and choroid plexus cyst.

ultrasound technique for the diagnosis of arSa
The three-vessel-trachea view is optimal for the diagno-

sis of ARSA. ARSA is demonstrated from the intersection of 
the aortic arch and ductus arteriosus with a course backward 
the trachea toward the right shoulder and arm. To demon-
strate its anomalous origin on the aortic arch and its retro-
tracheal course toward the right shoulder, colour-Doppler 
must be applicated in the three vessels and trachea view [2].  
Pulsed-wave Doppler can be used to discriminate ARSA 
with the azygos vein, which courses to the right of the 
trachea. When ARSA was detected, it was also confirmed in 
the longitudinal aortic arc view [3]. These complementary 
approaches help to confirm the diagnosis of ARSA.

Fetal karyotyping with amniocentesis (cytogenetic analy-
ses and 22q11 microdeletion) was discussed with the parents 
when ARSA was diagnosed. All maternal-perinatal data were 
noted during ultrasound examination and after birth. In all 
cases where the karyotype was not performed prenatally, if 
the newborn had doubtful characteristics of a chromosomal 
anomaly, a peripheral blood karyotype test was performed. 
The karyotype was noted normal if the newborn had nor-
mal findings of physical examination. All the patients having 
a major fetal cardiac abnormality underwent both fetal and 
postnatal echocardiography by a pediatric cardiologist expe-
rienced with diagnosing fetal congenital heart anomalies. The 
diagnosis of isolated ARSA was done in accordance with the 
nonexistence of other ultrasound signs suggesting chromo-
somal abnormalities and/or fetal structural malformations 
after complete prenatal and postnatal evaluation. All cases 
of ARSA were confirmed by postnatal echocardiography.

All information of patients(including gestational age at 
diagnosis, delivery week, karyotype, 22q11 microdeletion, 
extra-cardiac malformations, additional cardiac findings, 
and postnatal outcome) were recorded and analyzed.

Descriptive statistics were done using Microsoft Excel. 
The Chi-square test was used for the comparison. A p-val-
ue < 0.05 was considered to indicate statistical significance.

rESultS
A total of 5283 fetuses were examined during the second 

or third trimester of pregnancies for a suspected fetal anom-
aly or routine ultrasound examination. The median gesta-
tional age was 23 weeks at diagnosis. The median age of 
the patients with ARSA was 30 years. ARSA was detected in 
27 cases (0.51%). ARSA was an isolated finding in 13 (48%) 
cases whereas in 14 cases (52%) ARSA was a non-isolated 
finding. In three cases (11.1%), ARSA was accompanied by 
other cardiac defects, whereas in six cases (22.2%) soft sono-
graphic markers were observed. Extracardiac malformations 
were present in four fetuses (14.8%). In one case (3.7%), only 
fetal growth restriction (FGR) accompanied ARSA. Clinical, 
demographic and USG findings are shownin Table 1.

figure 1b. The vessel heads towards the right upper arm



462

Ginekologia Polska 2020, vol. 91, no. 8

www. journals.viamedica.pl/ginekologia_polska

Prenatal karyotype analyses were performed in seven 
patients with isolated ARSA (53.8%) and revealed trisomy 
21 in 1 case. Postnatal evaluation of other patients with 
isolated ARSA was normal for trisomy 21.

In the non-isolated group, eight patients (57.1%) ac-
cepted prenatal karyotyping, and trisomy21 was diagnosed 

in four cases. In the postnatal evaluation of other six fetuses 
of the non-isolated group, the karyotype analysis result of 
five fetuses were noted normal because of the nonexistence 
of postnatal clinical findings suggesting choromosomal 
anomaly whereas 1 patient had clinical features of trisomy 
21 and karyotype analysis revealed trisomy 21.

table 1. Cases with aberrant right subclavian artery

Maternal 
age 
[years]

Gestational 
age at 
diagnosis 
[weeks]

delivery 
time 
[weeks]

additionalcardiac 
findings

Extracardiac 
findings Karyotype 22q11.2 

microdeletion Postnatal outcome

1 25 20 42 none none normal negative Healthy, 15 months old 

2 39 22 39 none none normal negative Healthy, 16 months old

3 26 20 39 none none NP NP Normal karyotype has 
dysphagia, 18 months old

4 29 23 39 none none NP NP Healthy, normal karyotype, 
13 months old

5 24 21 37 none none Tri21 negative Tri21, 7 months old

6 34 25 32 none none NP NP Healthy, normal karyotype, 
12 months old

7 32 20 37 none none normal negative Healthy, 13 months old

8 32 24 38 none none normal negative Healthy, 11 months old

9 38 20 37 none none normal negative Healthy, 15 months old

10 27 25 25 AVSD, PLSVC, 
DORV, PS SUA Tri21 negative Intrauterine exitus

11 21 23 41 none mild VM NP NP Healthy, normal karyotype, 
7 months old

12 27 22 40 none none NP NP Healthy 6 months old

13 43 20 36 AVSD, BA mild VM, CLP, SUA NP NP Tri21, 5 months old

14 24 24 41 none VM, CLP, HB normal NP Postnatal exitus on the 1st day

15 34 25 34 none MCM, DA, NBH Tri21 NP Intrauterine exitus

16 34 21 33 none CPC, NBH Tri21 NP Tri21,16 months old

17 28 27 37 none FGR, HB NP NP Healthy, normal karyotype, 
9 months old

18 39 23 33 none NBH, DB, SG, SF Tri21 NP Tri 21, 9 months old

19 26 23 40 none HB, NBH normal NP Unknown

20 35 23 39 none RP, INF,NBH normal NP 6 months old, operated for 
UPJO

21 21 26 41 none RP NP NP Healthy, normal karyotype, 
30 months old

22 30 22 40 none none NP NP Healthy, normal karyotype, 
28 months old

23 37 19 38 none INF normal NP Unknown

24 20 24 39 none none normal NP Healthy, 32 months old

25 31 25 40 none none NP NP Healthy, normal karyotype, 
24 months old

26 33 27 39 none SUA normal NP Healthy, 36 months old

27 28 21 33 VSD none normal negative Healthy, 33 months old

NP — not performed; AVSD — atrioventricular septal defect; PLSVC — persistent left superior vena cava; DORV — double outlet right ventricle; PS — pulmonary 
stenosis; SUA — single umbilical artery; VM — ventriculomegaly; BA — bradiarithymi; CLP — cleft lip palate; MCM — mega cysterna magna; DA — duodenal atresia; 
NBH — nasal bone hypoplasia; CPC — choroid plexus cyst; FGR — fetal growth restriction; INF — increased nuchal fold; DB — dilatated bowel; SF — short femur; SG 
— sandal gap; HB — hyperechogenic bowel; RP — renal pelviectasia, VSD — ventricular septal defect; UPJO — ureteropelvic junction obstruction
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The frequency of trisomy 21 was 7.6% (1/13) in the iso-
lated group, and 35.7% (5/14) in the non-isolated group, 
and the difference was not statistically significant (p = 0.08). 
In total, six cases with the diagnosis of ARSA were found to 
have trisomy 21 (22%).

In the total study group, 31 fetuses had trisomy21 with 
the rate of 0.58% (31/5283). Among 31 fetuses with trisomy 
21, 6 fetuses had ARSA with the rate of 19.3% (6/31). In one 
of them ARSA was an isolated finding. ARSA rate was 0.39% 
(21/5252) in patients without trisomy 21. Trisomy 21 rate of 
patients with ARSA was 0.222 (6/27) whereas patients with-
out ARSA had a trisomy 21 rate as 0.004% (25/5256) and there 
was a 47 fold increase of trisomy 21 in patients with ARSA. 

diSCuSSion
The prevalence of ARSA was 0.51% in our study popu-

lation, which consists of both low and high-risk patients in 
a tertiary unit in Turkey. ARSA was an isolated finding in 13 of 
27 (48%) fetuses. Six fetuses had soft sonographic markers, 
three fetuses had other cardiac malformations, and four 
fetuses had extra-cardiac malformations.

There is an ongoing debate about whether invasive 
diagnostic procedures are indicated when ARSA is noted 
as an isolated finding. The relationship between ARSA and 
trisomy 21 was first described by Chaoui et al. [2]. These 
authors identified ARSA in 35.7% of fetuses with trisomy 
21 during the second and third trimester (5 of 14). We identi-
fied ARSA in 19.3% of fetuses with trisomy 21. Since then, 
ARSA was reported as one of the most powerful independ-
ent markers of trisomy 21 [7, 9, 10]. Agathokleous et al. [9] 
reported that trisomy 21 risk was increased about 3- to 4- 
fold in patients with ARSA but they emphasized that most 
of the studies in their meta-analysis were done in high-risk 
pregnancy groups. In our population trisomy 21 rate was 
47 fold increased in patients with ARSA. 

De Leon-Luis et al. [11] studied a large unselected popu-
lation and found 60 ARSA cases among 8781 fetuses, with 
a prevalence of 0.7%, which was higher than our study. 
Trisomy21 was diagnosed in seven(12%) of the 60 cases, 
all were in the non-isolated group(21 fetuses) and associ-
ated with the strong markers of trisomy21, such as absent 
or hypoplastic nasal bone, nuchal fold thickness, cystic 
hygroma, and ventriculomegaly, which also indicate per-
forming karyotype analysis. Trisomy21 rate of their patients 
with non-isolated ARSA was 33.3% and similar to our study 
with rate of 35.4%. Whereas in our study isolated ARSA 
group had a 7.6% trisomy21 rate, in their study no cases of 
trisomy21 were detected in fetuses with isolated ARSA. We 
evaluated the role of ARSA without USG markers associated 
with Trisomy21 and our data suggests that additional mark-
ers should be searched in these patients and family should 
be informed about trisomy21 risk. Even in the patients with 

isoleted ARSA increased trisomy21 risk must be taken into 
account.

Paladini et al. [7] studied a large trisomy21 group and 
found the incidence of 25% for ARSA. Borenstein et al. [12] 
and Paladini et al. [7] found that ARSA increased the risk of 
trisomy21 by about 16- to 20-fold.

Paladini et al. [7] diagnosed ARSA in 27 fetuses among 
the 106 fetuses with trisomy21; ARSA was the only finding 
in eight (30%) of these fetuses. Similarly we diagnosed ARSA 
in 6 fetuses among the 31 fetuses with trisomy21 and ARSA 
was the only finding in one of these cases. Based on these 
findings, they recommended that prenatal karyotyping 
analysis could be performed even in the cases of isolated 
ARSA [7]. Similarly, in the study of Gul et al. [13], the authors 
found Trisomy21 in one case of nine cases with isolated 
ARSA. In our study, one case (7.6%) presented with Down 
syndrome among the 13 cases with isolated ARSA.

While recommending amniocentesis for isolated ARSA 
cases, other risk factors should also be considered. Similarly, 
Esmer et al. [14] diagnosed trisomy21 with isolated ARSA in 
six fetuses; however, four cases had a positive first/second 
trimester screening test for trisomy21, and the remaining 
two of them had advanced maternal age. In three previous 
series, no case of trisomy21 with isolated ARSA was exist-
ed[6,15,16]. Yazicioglu et al. [6] concluded that the presence 
of ARSA without other sonographic findings is not a strong 
marker to recommend karyotyping and cell-free fetal DNA 
can be an alternative approach for these patients. In our 
study 7.6% of patients with isolated ARSA had trisomy21. Ac-
cording to these findings we suggest to explore additional 
risk factors to offer karyotyping or cell-free fetal DNA. 

Our findings show that nasal bone hypoplasia and single 
umbilical artery were the most frequent additional findings 
to ARSA, with rates of 18.5% and 11.1%, respectively. There-
fore, we agree with the idea of recommending karyotype 
analyses to the ARSA cases with additional findings. On the 
other hand, for the cases of isolated ARSA, screening test 
results should also be taken into account.

The close relationship between conotruncal anomalies 
and 22q11.2 microdeletion has been shown, especially if 
aortic arch anomalies (i.e., interrupted aortic arch, tetralogy 
of Fallot,ARSA, etc.) are existing additionally [8]. In our study, 
we also investigated the existence of 22q11.2 microdele-
tion besides the conventional cytogenetic analyses. Eight 
patients accepted microdeletion analyses, but no cases were 
detected to have 22q11.2 microdeletion. In the study of 
Rembouskos et al. [8], 22q11.2 microdeletion was catched 
in a case of ARSA with increased nuchal translucency. The 
authors suggested that FISH analyses for this microdeletion 
can be added to the cytogenetic analyses, even if there are 
no other cardiac defects that accompany ARSA. We believe 
that more prospective studies are needed to predicate the 
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relation between 22q11.2 microdeletion and ARSA without 
cardiac defects before it becomes an additional routine test.

One of the limitations of our study was the retrospec-
tive design of the study and low number of patients used 
to determine the prevalence of associated structural and 
chromosomal anomalies, microdeletion 22q11.2. In future 
work, more patients with isolated ARSA would be needed 
to determine the value of routine cytogenetic analyses for 
these patients.

ConCluSionS
In conclusion, the visualization of the right subclavian ar-

tery is likely a valuable marker especially in patients with 
additional USG findings for trisomy 21 and should be a part 
of extended basic cardiac screening. The detection of ARSA 
should alert the examiner to seek additional sonographic 
markers. In existence of other signs suggesting trisomy21, 
we must offer invasive diagnostic procedures to the pa-
tients. Whereas in isolated cases, risk factors should be in-
corporated into the discussion about karyotype analyses or 
cell-free fetal DNA should be considered as a choice.
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abStraCt
objectives: To investigate association of amniotic fluid index (AFI) with perinatal fetal and maternal outcomes in pregnan-
cies complicated by preterm premature rupture of membranes (PPROM)

Material and methods: A total of 70 singleton pregnancies complicated by PPROM at 23–33 weeks’ gestation were enrolled 
in this prospective observational study. Data on maternal clinical and obstetric characteristics [maternal age, gravidity, 
parity, PPROM time, and AFI (cm), latency period, treatments, type of delivery, length of hospital stay (LOS, day)], fetal 
characteristics (gestational age at delivery, birth weight (g), gender) and maternal and fetal complications were recorded 
and compared in AFI < 5 cm (n = 27) and AFI ≥ 5 cm (n = 21) groups.

results: Overall AFI was ≤ 5 cm in 27 (56.3%) patients and > 5 cm in 21 (43.7%) patients. No significant difference was 
noted in maternal clinical and obstetric characteristics, gestational age at delivery and gender of the newborn as well as 
in maternal and fetal complications rates with respect to AFI groups. AFI was correlated positively with latency period 
(r = 0.399, p = 0.018) and negatively with postpartum LOS (r = –0.314, p = 0.030). 

Conclusions: In conclusion, our findings seems to indicate increased likelihood of shorter latency to delivery and longer 
postpartum LOS with decrease in AFI after PPROM between 23–33 weeks’ gestation, whereas no impact of AFI on mode 
of delivery and fetal or maternal complications. 
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introduCtion
Premature rupture of fetal membranes (PROM), the leak-

age of amniotic fluid prior to labour irrespective of gestation-
al age, occurs in 2–25% of all pregnancies, while PROM before 
37 weeks of gestation occurs in nearly 3% of all pregnancies 
and referred to as preterm PROM (PPROM) [1–4].

Early recognition and appropriate treatment of PPROM 
is crucial for preventing potential adverse perinatal out-
comes related to prematurity (i.e. neonatal morbidity and 
mortality) and for minimizing the risk of fetal and mater-
nal complications [3–6]. However, PPROM continues to be 
a challenging condition in current obstetric practice in terms 
of controversies regarding the optimal timing and route of 
delivery to minimize maternal and perinatal morbidity [3, 5]. 

Amniotic fluid index (AFI), a widely used method for 
evaluation of fetal well–being, is considered a useful pa-
rameter in this regard, given its potential in predicting 
adverse outcomes, aiding to decide on optimal mode of 
delivery in pregnancies complicated by PPROM [5, 7, 8]. 
Accordingly, presence of oligohydramnios (AFI < 5 cm) 
after PPROM has been suggested to be associated with in-
creased likelihood of adverse fetal (i.e. intrauterine growth 
restriction, fetal distress, pulmonary hypoplasia, respiratory 
distress syndrome, neonatal sepsis, necrotizing enterocol-
itis, intraventricular hemorrhage, and bronchopulmonary 
dysplasia) and maternal (i.e. chorioamnionitis) perinatal 
outcomes, contributing to an increase in neonatal sepsis 
and mortality [5, 8–12].
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However, the utility of AFI after PPROM in terms of ad-
verse perinatal outcomes has not been extensively studied 
along with considerable controversy among the published 
studies [5, 8, 9, 12–16].

This study was therefore was designed to investigate 
the potential association of AFI with fetal/maternal perinatal 
adverse outcomes in pregnancies complicated by PPROM.

MatErialS and MEthodS
Study population

A total of 70 singleton pregnancies complicated by 
PPROM at 23–33 weeks’ gestation were enrolled in this 
prospective observational study conducted at a single 
tertiary care center between September 2018 and Sep-
tember 2019. Women with singleton, non–anomalous fe-
tuses with suspected diagnosis of PPROM at 23–33 weeks’ 
gestation and amniotic fluid volume assessment at the 
time of presentation were included in the study. Presence 
of multiple pregnancy, cerclage major congenital anomaly, 
oligohydramnios, polyhydramnios, pregnancy-related hy-
pertensive disorder, cervical dilatation ≥ 6 cm on admis-
sion and delivery within 2 hours of membrane rupture 
were the exclusion criteria of the study. Accordingly, final 
study population subjected to analysis was composed of 
48 pregnant women due to exclusion of 22 women due 
to lack of PPROM diagnosis (n = 13), multiple pregnancy 
(n = 2), cervical dilatation ≥ 6 cm (n = 2), hypertensive dis-
ease (n = 1), cerclage (n = 1), lumbar meningomyelocele 
(n = 1), idiopathic polyhydramnios (n = 1) and discharge at 
her own request (n = 1) (Fig. 1).

Written informed consent was obtained from each 
subject following a detailed explanation of the objec-
tives and protocol of the study which was conducted 
in accordance with the ethical principles stated in the 
“Declaration of Helsinki” and approved by the institutional 
ethics committee.

assessments
Data on maternal clinical and obstetric characteristics 

[maternal age, gravidity, parity, body mass index prior to 
pregnancy (kg/m2), smoking status, PPROM time, amniotic 
fluid appearance and AFI (cm), latency period (days from 
rupture of amniotic sac to the delivery), treatments (steroid, 
magnesium), type of delivery, length of hospital stay (LOS, 
day)], fetal characteristics (gestational age at delivery, birth 
weight (g), gender) and maternal complications (placental 
abruption, retention, endometritis, bleeding, chorioamnio-
nitis, last CRP before delivery, WBC and body temperature) 
and fetal complications within the first month of post-natal 
life (ICU stay, sepsis, meconium aspiration, respiratory dis-
tress syndrome, grade 3–4 intraventricular hemorrhage, 
umbilical artery pH level and 5th min Apgar score) were 
recorded. Patients were categorized into 2 groups on the 
basis of a 4-quadrant AFI < 5 cm (n = 27) or ≥ 5 cm (n = 21), 
while maternal and fetal characteristics and complications 
were evaluated with respect to AFI groups and correlation 
of AFI with other study parameters was analyzed.

PProM diagnosis
PPROM diagnosis was based on patient history and 

physical examination findings including presence of typical 
gross amniotic fluid leakage history and/or identification of 
pooling of amniotic fluid in the posterior vaginal vault on 
sterile speculum examination. In women with suspected 
anamnesis but without history of gross leakage or posi-
tive findings on speculum examination, the diagnosis was 
made by positivity of placental alpha microglobulin–1 test 
(Amnisure ROM Test, QIAGEN, USA) in the vaginal fluid. 
The pregnant women were monitored daily by clinical and 
obstetric examination, as well as with bacteriology smears 
and periodic hemogram analysis for screening of infections. 

Calculation of amniotic fluid index (afi)
AFI was measured ultrasonographically with 4–8 MHz 

transabdominal convex probe General Electric Voluson  
(GE Healthcare, Chicago, IL, United States) device and cal-
culated by four quadrant technique, which is sum of the 
deepest vertical length of pocket of fluid in each quadrant 
without umbilical cord [17].

treatments
All pregnant women received a single course of beta-

methasone, consisting of two 12–mg injections during the 
first 24 hours after admission to induce fetal lung maturation 
and antibiotic treatment including single dose oral azithro-
mycin (1 g) and i.v. ampicillin (4 × 2 g) within the first 48–h, 
as followed by oral amoxicillin (3 × 500 mg) to complete the 
7–day antibiotherapy [1]. In women with delivery expected 
to occur before 32nd gestational week, magnesium sulphate figure 1. Study flow chart
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prophylaxis was administered for fetal neuroprotection 
(a loading dose of 6 g infused for 20–30 minutes followed 
by a maintenance infusion of 2 g per hour). 

Emergency C/S was performed in women with placental 
abruption and identification of decelerations indicating fetal 
distress during NST. The decelerations were interpreted in 
accordance with ACOG Bulletin description. 

fetal and maternal complications
Fetal and maternal complications were recorded up to 

1 month postpartum. Respiratory distress syndrome was 
defined as a requirement for supplemental oxygen for more 
than 48 hours with a reticulogranular appearance on chest 
X–ray. Neonatal sepsis was diagnosed either by positive 
blood culture or by a combination of clinical signs and 
laboratory findings, such as leukopenia, thrombocytopenia, 
and elevated CRP levels. ICU need was considered for at least 
24 hours of ICU stay in the neonatal period. 

Chorioamnionitis was diagnosed based on increased 
body temperature (> 38 °C) accompanied with positivity of 
at least one of the followings: lower abdominal or uterine 
tenderness, malodorous amniotic discharge, persistent fetal 
tachycardia or positive laboratory findings (CRP > 0.5 mg/dL 
or WBC > 20.000) [18]. Postpartum endometritis was di-
agnosed based on increased body temperature (> 38 °C) 
and uterine tenderness and exclusion of other infection 
foci. Postpartum bleeding was considered in bleedings that 
cause 10% decline in hematocrit levels or necessitate blood 
transfusion. 

Statistical analysis
Statistical analysis was made using IBM SPSS Statistics for 

Windows, version 25.0 (IBM Corp., Armonk, NY, USA). Pear-
son Chi-Square test (Exact), Fisher Exact test (Exact), Fisher 
Freeman Halton Test (Monte Carlo) were used to analyze 
categorical data, while numerical data were analyzed with 
independent samples-t test (Bootstrap) and Mann Whitney 
U test (Monte Carlo). Correlation analysis was performed 
with Spearman’s rho test. ROC curve was plotted to deter-
mine the role of AFI in predicting fetal birth weight with 
calculation of area under curve (AUC) and cut-off value via 
ROC analysis. Data were expressed as median (min–max), 
95% confidence interval (CI) and n (%) where appropriate 
p < 0.05 was considered statistically significant.

rESultS
Overall, mean  ±  SD maternal age was 27.15  ±  5.04 years, 

54.2% of women were multiparous women. Mean PPROM 
time was 29.11 (SD 2.22) weeks, while spontaneous vaginal 
delivery was noted in 81.3% of women. Overall mean  ±  SD 
AFI was 4.41  ±  1.80 cm, while AFI was ≤ 5 cm in 27 (56.3%) 
patients and > 5 cm in 21 (43.7%) patients. Median latency 

period was 8 days (range, 1 to 26 days), while length of 
postpartum LOS was 2.5 days (range, 1 to 7 days) (Tab. 1). 

No significant difference was noted in maternal clinical 
and obstetric characteristics, gestational age at delivery 
and gender of the newborn with respect to AFI groups. La-
tency period and LOS were also similar between AFI < 5 cm 
and ≥ 5cm groups (Tab. 1).

Fetal birth weight was significantly higher in the 
AFI ≥ 5 cm group as compared with AFI < 5 cm group 
(1622.86  ±  273.75 vs 1440.74  ±  336.33, p = 0.042) (Tab. 1).

Maternal and fetal complications
Overall, maternal complications were observed in 41.7% 

of women, including chorioamnionitis (33.3%) and endo-
metritis (25.0%) in most of women (Tab. 2).

Overall, fetal complications were observed in 72.9% of 
neonates, including 5–min Apgar score ≤ 5 (52.1%), ICU stay 
(66.7%), and respiratory distress syndrome (52.1%) in most 
of neonates (Tab. 3).

No significant difference was noted in presence, type 
and number of maternal and fetal complications with re-
spect to AFI groups (Tab. 3).

Correlation of AFI with other study parameters
AFI was correlated positively with latency period 

(r = 0.399, p = 0.018) and negatively with postpartum LOS 
(r = –0.314, p = 0.030). No correlation of AFI was noted with 
maternal age, PPROM time, delivery week or number of 
maternal and fetal complications (Tab. 4). 

diSCuSSion
Our findings revealed positive correlation of AFI with la-

tency period and association of AFI < 5 cm after PPROM with 
higher postpartum LOS in pregnancies complicated by PPROM 
at 23–33 weeks’ gestation, whereas no significant difference 
was noted in fetal and maternal complication rates and mode 
of delivery with respect to AFI groups (< 5 cm vs ≥ 5 cm). 

Increased likelihood of shorter latency to delivery with 
decreasing AFI values after PPROM in the current study sup-
ports the data on association of lower (< 5 cm) AFI values 
with shorter latency to delivery reported from a prospec-
tive analysis of 225 singleton pregnancies complicated by 
PPROM between 24 and 32 weeks’ gestation [12] as well as in 
a retrospective analysis of 389 women with PPROM between 
24 and 34 weeks of gestation [14]. However, in both studies, 
authors also reported association of oligohydramnios after 
PPROM with higher rate of cesarean delivery [12, 14] and 
perinatal adverse outcomes such as early–onset neonatal 
sepsis [12] and chorioamnionitis [12, 14]. In this regard, the 
wide range of latency period length (1–26 days) in the cur-
rent study should also be noted given that this alone may 
also refer to a considerable risk factor of adverse outcome.
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In a retrospective study of 191 pregnancies with PPROM, 
authors reported higher rates of cesarean sections, 5-min 
Apgar score < 7, chorioamnionitis, respiratory distress 
syndrome, composite neonatal morbidity and neonatal 

mortality in the group with an AFI < 5 cm vs those with 
an AFI > 5 cm [19]. Moreover, in a retrospective cohort study 
of 86 pregnant women with PPROM at 24 to 35 weeks’ gesta-
tion, authors reported higher rate of perinatal mortality in 

table 1. Maternal and fetal characteristics with respect to AFI

Maternal characteristics total (n = 48) afi < 5 cm (n = 27) afi ≥ 5 cm (n = 21) P

Maternal age, Mean ± SD 27.15 ± 5.04 27.15 ± 5.19 27.14 ± 4.97 0.997t

Gravidity, Median (Min/Max) 2 (1/5) 2 (1/5) 2 (1/4) 0.402u

Parity, n (%)        

  Primipar 22 (45.8) 12 (44.4) 10 (47.6) 0.999p

  Multipar 26 (54.2) 15 (55.6) 11 (52.4)  

BMI [kg/m2], n (%)        

  < 18.5 9 (18.8) 4 (14.8) 5 (23.8) 0.664ff

  18.5–24.9 18 (37.5) 9 (33.3) 9 (42.9)  

  25–29.9 12 (25.0) 8 (29.6) 4 (19.0)  

  > 30 9 (18.8) 6 (22.2) 3 (14.3)  

Smoking, n (%)        

  No 44 (91.7) 24 (88.9) 20 (95.2) 0.621f

  Yes 4 (8.3) 3 (11.1) 1 (4.8)  

PPROM time [week], Mean ± SD 29.11 ± 2.22 28.80 ± 2.21 29.51 ± 2.22 0.291t

Amniotic fluid, n (%)        

  Clear 44 (91.7) 24 (88.9) 20 (95.2) 0.999ff

  Bloody 1 (2.1) 1 (3.7) 0 (0.0)  

  Meconium 3 (6.3) 2 (7.4) 1 (4.8)  

Delivery type, n (%)        
  C/S 9 (18.8) 5 (18.5) 4 (19.0) 0.999f

  Vaginal 39 (81.3) 22 (81.5) 17 (81.0)  

AFI, Mean ± SD. 4.41 ± 1.80  3.05 ± 0.97  6.15 ± 0.83 0.001t

Latency period [day], Median (Min/Max) 8 (1/26) 7 (1/19) 9 (1/26) 0.322u

Length of hospital stay [day], Median (Min/Max) 2.5 (1/7) 3 (1/7) 2 (1/7) 0.071u

Steroid, n (%)        
  No 1 (2.1) 1 (3.7) 0 (0.0) –

  Yes 47 (97.9) 26 (96.3) 21 (100.0)  

Magnesium, n (%)        
  No 8 (16.7) 4 (14.8) 4 (19.0) 0.715f

  Yes 40 (83.3) 23 (85.2) 17 (81.0)  

Fetal characteristics

Gestational age at delivery (week), Mean ± SD. 30.31 ± 1.97 29.86 ± 2.02 30.88 ± 1.80 0.078t

< 34 weeks 44 (91.7) 25 (92.6) 19 (90.5) 0.999f

34 weeks 4 (8.3) 2 (7.4) 2 (9.5)  

Birth weight [g], Mean ± SD. 1520.42 ± 320.62 1440.74 ± 336.33 1622.86 ± 273.75 0.042t

Gender, n(%)        

  Girl 26 (54.2) 15 (55.6) 11 (52.4) 0.999p

  Boy 22 (45.8) 12 (44.4) 10 (47.6)  
t — Independent Samples, t —Test(Bootstrap), u — Mann Whitney U test(Monte Carlo), p — Pearson Chi-Square Test(Exact), f — Fisher Exact test(Exact), ff — Fisher 
Freeman Halton Test(Monte Carlo), rc — Roc Curve Analysis (Youden index J-Honley&Mc Nell), AUC — Area under the ROC curve, SD. — Standard deviation, Med 
— Median, Min — Minimum, Max — Maximum
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AFI < 5 cm vs AFI > 5 cm groups, whereas a higher frequency 
of 1-min Apgar scores < 7, neonatal sepsis and early neonatal 
mortality in AFI < 3 cm vs AFI > 3 cm groups [8]. 

Association of AFI scores < 5 cm with increased risk of 
chorioamnionitis and early onset neonatal sepsis [20, 21] 
as well as an association of AFI scores with APGAR scores, 
neonatal respiratory distress syndrome and maternal cho-
rioamnionitis [15] were also reported in other studies. 

Besides, although oligohydramnios has been suggested 
as an important parameter in the evaluation of fetal wellbe-
ing and a warning sign for predicting poor fetal prognosis 
in pregnancies complicated by PPROM [8, 12, 14, 15, 18, 19], 
there is no consensus on the optimal time to induce labor 
to enable a reduction of perinatal risks [7, 8]. 

Indeed, comparable to findings in our cohort, lack of as-
sociation between AFI scores and adverse outcomes in preg-
nancies complicated by PPROM was also reported in other 
studies [5, 15]. In a past study of 161 singleton pregnancies 
complicated by PPROM, authors reported that AFI < 5 cm 
and AFI ≥ 5 cm were similar in terms of gestational age at 
rupture of the membranes, gestational age at the delivery, 
mode of delivery, maternal chorioamnionitis, abruption, 
early onset neonatal sepsis and NICU stay as well as fetal 
birth weight [5]. No significant association of AFI with APGAR 
scores, neonatal RDS and maternal chorioamnionitis was 
also reported in another study [15].

Notably, in a retrospective cohort study in 92 women 
with PPROM, authors reported association of persistent 

table 2. Maternal complications with respect to AFI

    total (n = 48) afi < 5 cm (n = 27) afi ≥ 5 cm (n = 21) P 

Med (Min/Max) Med (Min/Max) Med (Min/Max)

Number of complications 0 (0/3) 0 (0/3) 0 (0/3) 0.349u

    n (%) n (%) n (%)  

Complications        

  Absent 28 (58.3) 14 (51.9) 14 (66.7) 0.382p

  Present 20 (41.7) 13 (48.1) 7 (33.3)  

Placental abruption        

  Absent 47 (97.9) 26 (96.3) 21 (100.0) –

  Present 1 (2.1) 1 (3.7) 0 (0.0)  

Retention        

  Absent 46 (95.8) 26 (96.3) 20 (95.2) –

  Present 2 (4.2) 1 (3.7) 1 (4.8)  

Endometritis        

  Absent 36 (75.0) 19 (70.4) 17 (81.0) 0.510p

  Present 12 (25.0) 8 (29.6) 4 (19.0)  

Bleeding        

  Absent 45 (93.8) 25 (92.6) 20 (95.2) 0.999f

  Present 3 (6.3) 2 (7.4) 1 (4.8)  

Chorioamnionitis        

  Absent 32 (66.7) 17 (63.0) 15 (71.4) 0.758p

  Present 16 (33.3) 10 (37.0) 6 (28.6)  

CRP        

  normal 36 (75.0) 19 (70.4) 17 (81.0) 0.510p

  elevated 12 (25.0) 8 (29.6) 4 (19.0)  

WBC        

  < 21 38 (79.2) 21 (77.8) 17 (81.0) 0.999f

  > 21 10 (20.8) 6 (22.2) 4 (19.0)  

Body temperature [°C]        

  < 38 32 (66.7) 17 (63.0) 15 (71.4) 0.758p

  > 38 16 (33.3) 10 (37.0) 6 (28.6)  
u — Mann Whitney U test (Monte Carlo), p — Pearson Chi-Square Test (Exact), f — Fisher Exact test (Exact), Med — Median, Min — Minimum, Max — Maximum
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oligohydramnios with lower postnatal survival rate and 
more frequent developmental delay among neonates as 

compared with normal amniotic fluid volume, whereas they 
also indicated that most neonates born alive after PROM and 
persistent oligohydramnios to survive to discharge and to 
be developmentally normal [22]. Similarly, while prolonged 
oligohydramnios following PPROM has traditionally been as-
sociated with poor fetal outcomes including high neonatal 
mortality, an apparent improvement in outcome has also 
been emphasized recently even amongst the highest risk 
infants with documented persistent oligohydramnios [16].

Hence, the controversy regarding the association of 
oligohydramnios with adverse maternal and neonatal out-
come in PPROM in published studies seems to emphasize 
the need for this association to be investigated by further 
larger scale studies with sufficient number of patients with 
low AFI [5, 12, 20, 23].

Although, higher fetal birth weight in the AFI ≥ 5 cm 
group as compared with AFI < 5 cm group in our cohort 
seems consistent with previously reported role of AFI in 
predicting macrosomia in a prospective observational study 

table 4. Correlation of AFI with other study parameters

  afi

  r P

Age 0.043 0.771

Gravidity –0.118 0.425

BMI –0.162 0.270

PPROM time –0.120 0.417

Delivery week 0.044 0.765

Birth weight 0.146 0.321

Latency period (day) 0.339 0.018

Post–partum length of hospital stay (day) –0.314 0.030

Total number of maternal complications –0.192 0.191

Total number of fetal complications –0.0002 0.999

Spearman’s rho test, r — Correlation Coefficient

table 3. Fetal complications with respect to AFI

    total (n = 48) afi < 5 cm (n = 27) afi ≥ 5 cm (n = 21) P 

Number of complications, Median (Min/Max) 2 (0/5) 2 (0/5) 2 (0/5) 0.563u

    n (%) n (%) n (%)  

Complications        

  Absent 13 (27.1) 6 (22.2) 7 (33.3) 0.516p

  Present 35 (72.9) 21 (77.8) 14 (66.7)  

ICU stay        

  Absent 16 (33.3) 8 (29.6) 8 (38.1) 0.758p

  Present 32 (66.7) 19 (70.4) 13 (61.9)  

Sepsis        

  Absent 40 (83.3) 22 (81.5) 18 (85.7) 0.999f

  Present 8 (16.7) 5 (18.5) 3 (14.3)  

Meconium aspiration        

  Absent 46 (95.8) 26 (96.3) 20 (95.2) –

  Present 2 (4.2) 1 (3.7) 1 (4.8)  

Respiratory distress syndrome        

  Absent 23 (47.9) 12 (44.4) 11 (52.4) 0.771p

  Present 25 (52.1) 15 (55.6) 10 (47.6)  

Intraventricular hemorrhage (Grade 3–4)        

  Absent 47 (97.9) 26 (96.3) 21 (100.0) –

  Present 1 (2.1) 1 (3.7) 0 (0.0)  

Umbilical artery pH        

  < 7.1 43 (89.6) 24 (88.9) 19 (90.5) 0.999f

  > 7.1 5 (10.4) 3 (11.1) 2 (9.5)  

5th min Apgar score        

  < 5 25 (52.1) 14 (51.9) 11 (52.4) 0.999p

  > 5 23 (47.9) 13 (48.1) 10 (47.6)  
u — Mann Whitney U test (Monte Carlo), p — Pearson Chi–Square Test (Exact), f — Fisher Exact test (Exact), Med — Median, Min — Minimum, Max — Maximum
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in 600 patients in the first stage of labor before rupture of 
membranes [24], it should be noted that latency period 
and the mean gestational age at the delivery also differed 
between AFI groups emphasizing the birthweight to be 
variable dependent on gestational age and placental factors 
rather than on residual AFI.

In fact, while oligohydramnios has been associated with 
a higher likelihood of caesarean section due to non–reassur-
ing fetal heart rate patterns [5, 12, 20] as well as with longer 
NICU stay [25], our findings revealed similar cesarean sec-
tion delivery rates and length of NICU stay in AFI ≥ 5 cm 
and < 5 cm groups. Nevertheless, caesarean section rate 
(18.8%) in our cohort of women with pregnancies compli-
cated by PPROM at 23–33 weeks’ gestation seems in accord-
ance with the likelihood of an increased risk of maternal 
infection in cesarean sections, particularly in women at risk 
of developing chorioamnionitis [23, 26].

ConCluSionS
In conclusion, our findings seem to indicate increased 

likelihood of shorter latency to delivery and longer post-
partum LOS with decrease in AFI after PPROM between 
23–33 weeks’ gestation, whereas no impact of AFI on mode 
of delivery and fetal or maternal complications. Further 
larger scale longitudinal studies in pregnant women with 
PPROM are needed to investigate the utility of AFI as a po-
tential prognostic variable in predicting adverse fetal or 
maternal outcomes.
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abStraCt
Pregnancy is associated with numerous changes affecting all organs. Ophthalmological changes in pregnant women are 
most often physiological and resolve spontaneously after delivery. However, the possibility of progression of previously 
diagnosed ophthalmic diseases or the occurrence of ophthalmological complications in the course of diseases characteristic 
for pregnancy should always be considered.

Key words: pregnancy; eye; glaucoma; diabetic retinopathy; myopia; preeclampsia; eclampsia; Sheehan’s syndrome; papil-
loedema; central serous retinopathy

Ginekologia Polska 2020; 91, 8: 473–477

introduCtion
Ophthalmological changes during pregnancy are usu-

ally physiological, temporary and do not require any treat-
ment. However, in some women with previously diagnosed 
glaucoma or diabetic retinopathy there is a great risk of 
illness progression. Also, some medical conditions typi-
cal for pregnancy, such as preeclampsia, eclampsia and 
Sheehan’s syndrome, may manifest with ophthalmological 
symptoms.

The main aim of this review is to present possible 
pathological changes ophthalmological diseases progres-
sion that may occur throughout pregnancy. Moreover, 
we would like to discuss possible treatment methods of 
some disorders and the ophthalmological indications for 
caesarean section.

Glaucoma and pregnancy
Glaucoma is neuropathy of the optic nerve character-

ized by typical changes in the visual field and optic nerve 
head that usually occur in people over 40 years of age but 
may present in younger patients. Glaucoma treatment 
is based on pharmacotherapy or surgical techniques, 
including laser treatment. The only modifiable risk factor 
in glaucoma patients is the intraocular pressure (IOP). Per-
sisting high values of IOP lead to glaucoma progression. 
In many cases pharmacotherapy is adequate to maintain 
the target IOP. During pregnancy the IOP decreases but 
many women with diagnosed glaucoma still require fur-
ther treatment.

Glaucoma pharmacotherapy
Prostaglandins, beta blockers, alpha-2 agonists, carbonic 

anhydrase inhibitors, miotics and osmotic agents are used 
in glaucoma pharmacotherapy. Most of them are applied 
topically to the conjunctival sac. To obtain maximum local 
treatment and minimize the general adverse effects, proper 
application is essential. Inserting only one drop of antiglau-
coma drug, closing the eye for 3–5 minutes and compressing 
the lacrimal puncta all help to reduce systemic absorption.

Brimonidine is one of the alpha-2 agonists classified 
as category B by the Food and Drug Administration (FDA). 
This drug may be used during pregnancy but therapy with 
brimonidine should be ceased before labour because it pen-
etrates through the blood–brain barrier, which can cause 
apnoea in the newborn [1].

Among the beta blockers used in glaucoma pharma-
cotherapy there are several that are non-selective, such as 
timolol, carteolol, levobunolol, metipranolol and beta-1-se-
lective betaxolol, all of which are classified as category C by 
the FDA. There are limited reports about the impact of locally 
administered beta blockers on the foetus, however extreme 
caution must be exercised, especially in the first trimester, 
due to their teratogenic effect. Moreover, if given systemi-
cally during the second or third trimester, beta blockers 
may lead to intrauterine growth restriction (IUGR), as well 
as dysfunction of the newborn’s cardiovascular and nerv-
ous system. It is assumed that even small doses of timolol 
used by pregnant women lead to permanent changes in 
the heart’s electrical conduction system [2]. Furthermore, 
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breathing disorders were observed in newborns whose 
mothers used timolol during pregnancy [3].

Prostaglandin analogues (travoprost, latanoprost, bi-
matoprost, tafluprost) are very effective hypotensive drugs 
commonly used in glaucoma therapy, although their usage 
is not recommended in pregnant women. An increased 
number of miscarriages were observed, compared to a con-
trol group, when the prostaglandins were used topically in 
animal research [4]. Prostaglandin analogues may increase 
uterine tonus and stimulate uterine contractions, leading 
to miscarriage or premature labour.

Carbonic anhydrase inhibitors can be used both topi-
cally and systemically (orally or intravenously). Brinzolamide 
and acetazolamide are classified as category C by the FDA. 
Animal testing with brinzolamide revealed the presence 
of additional cranial bones in rabbit foetuses, however the 
dose was higher than that used in antiglaucoma eye drops 
[5]. Acetazolamide can be used topically, orally or intrave-
nously. During animal testing with acetazolamide, front 
extremity defects in rat foetuses were observed after high 
doses [6]. Warsham et al. [7] published the case report of 
a newborn with sacrococcygeal teratoma whose mother 
used acetazolamide throughout her pregnancy. There is 
also a risk of metabolic disorders in newborns if the mother 
used acetazolamide whilst pregnant [8].

Pilocarpine is quite rarely used in glaucoma treatment, 
mainly for acute angle closure. Like other parasympatho-
mimetic drugs, it is classified as category C by the FDA. In 
animal testing, pilocarpine’s teratogenic action has been 
proved [9].

In order to achieve fast reduction of the IOP, osmotic 
drugs such as mannitol or 85% glycerol solution are com-
monly used. Both drugs are category C and should be used 
during pregnancy only if the benefits overweigh the risks.

Surgical treatment in glaucoma patients
Surgical treatment for glaucoma includes both laser 

and surgical methods.
Laser treatments such as selective laser trabeculoplasty 

(SLT) or YAG-laser iridotomy are possible throughout preg-
nancy. SLT allows the number of antiglaucoma drugs to be 
reduced or, in some cases, eliminated completely. Iridotomy 
is a well-known procedure performed in patients with a nar-
row or closed iridocorneal angle. Laser treatment seems to 
be a safe method for managing glaucoma but both SLT and 
iridotomy require perioperative medication with topical 
drugs, some of which are category C.

If progression in visual field changes is observed despite 
maximal pharmacological treatment with topical drugs, or 
if drops are not well tolerated and cause local or systemic 
side effects, then surgery should be considered. Many of 
the filtration surgeries, such as trabeculectomy, phacotra-

beculectomy and deep sclerectomy, require the use of an-
timetabolites (mitomycin C or 5-fluorouracil) during the 
procedure to achieve a better effect and reduce the risk of 
scarring. Unfortunately, antimetabolites have a teratogenic 
and mutagenic effect on the foetus [10, 11]. It seems that the 
best option is to conduct an operation before any planned 
conception. Other surgical techniques used in advanced 
glaucoma, such as cyclodestruction procedures (cyclocry-
oapplication or the much more popular cyclophotocoagu-
lation), should be preceded by periocular anaesthesia with 
lidocaine or bupivacaine, which may be associated with 
serious side effects in both the mother and child.

Labour and glaucoma
One of the surveys conducted on a group of healthy 

pregnant women revealed a statistically significant increase 
in IOP during labour [12]. Vaginal delivery in women with 
a narrow iridocorneal angle is associated with a high risk of 
acute angle closure [13]. Furthermore, decreased intraocular 
blood flow caused by postpartum haemorrhage is extremely 
dangerous. Caesarean section should be considered in pa-
tients with advanced glaucoma in order to prevent further 
ocular complications.

What are the indications for caesarean section in pa-
tients with glaucoma? According to the Ophthalmologic 
and Obstetrical Consensus on Indications for Delivery by Cae-
sarean Section due to Changes in the Sight Organ, February 
2017 [14], the decision is made by an experienced obste-
trician based on the opinion of an ophthalmologist after 
ophthalmological examination. Patients with advanced 
changes in the visual field caused by glaucoma have a high 
risk of ophthalmological complications if they give birth 
vaginally. Each case should be considered individually after 
appropriate examination and careful analysis of previous 
medical records to determine the potential degree of dis-
ease progression.

diabetic retinopathy in pregnant women
Gestational diabetes mellitus (GDM) is defined as the 

onset or first diagnosis during pregnancy of glucose intoler-
ance. If diagnosed before conception, the diabetes is defined 
as pregestational diabetes mellitus (PGDM).

GDM does not require monitoring throughout preg-
nancy. In a survey of 107 pregnant women diagnosed with 
GDM, none of the patients developed diabetic retinopathy 
(DR) during pregnancy [15].

However, with PGDM (regardless of type), pregnancy is 
a significant risk factor for DR progression due to many fac-
tors: poor glycaemic control, duration of diabetes, fast nor-
moglycaemia achievement during the first weeks of preg-
nancy, elevated serum levels of growth factors, co-existing 
hypertension or preeclampsia and haemodynamic changes 
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in blood vessels. Improper glycaemic control by a woman of 
conceptual age may lead to DR development before preg-
nancy [16]. Obtaining normoglycaemia decreases the risk 
of miscarriage or congenital defects but, paradoxically, is 
associated with DR progression. The duration of diabetes 
seems to be less relevant compared with the previously 
discussed risk factors. It has been proved that increased 
growth factor serum levels such as IGF-1 cause progression 
of DR despite good glycaemic control [17]. Hypertension is 
critical in DR progression, especially in pregnancy. In one 
cohort study of a group of 154 pregnant women diagnosed 
with both pregestational DR and hypertension, progression 
of retinal changes was observed in 55%. On the other hand, 
in women diagnosed with PGDM but with no hypertension, 
progression of DR occurred in only 25% [18]. Furthermore, 
haemodynamic changes characteristic for pregnancy, such 
as increased cardiac output, increased plasma volume and 
reduced peripheral vascular resistance, affect the retinal 
blood flow. In healthy pregnant women there are mecha-
nisms that maintain a constant blood flow [19] but a hyper-
dynamic blood circulation in pregnant women with PGDM 
can cause further endothelial damage [20].

In 2015 the National Institute of Clinical Excellence 
(NICE) published new guidelines for women with PGDM [21]. 
According to the NICE guidelines all women with previously 
diagnosed diabetes should be informed about potential DR 
progression in the preconception period. Also, women with 
diabetes who are planning a pregnancy should accomplish 
good glycaemic control before conception. Moreover, pa-
tients should be informed about the risk of DR progression 
caused by rapidly achieving normoglycaemia. The authors 
of the NICE 2015 Guidelines advise that the first fundoscopy 
should be conducted after an earlier application of mydriat-
ics (e.g. tropicamide) during the first visit, optimally in the 
10th week of pregnancy, and then also in the 28th week of 
pregnancy. If during the first ophthalmological examination 
there are any symptoms indicating DR, then an additional 
fundoscopy should be conducted between the 16th and 
20th week of pregnancy. The presence of features indicating 
DR are contraindications for rapid glycaemia and glycated 
haemoglobin (HbA1c) optimization. All women with di-
agnosed DR or with any retinal changes due to DR during 
pregnancy should be monitored for six months after labour.

Optimal glycaemic control and proper treatment of pre-
viously diagnosed DR before a planned pregnancy should 
prevent any DR progression that requires treatment. In one 
retrospective study conducted on 540 pregnant women 
with diabetes over a 12-year period, only eight patients 
(1.5%) experienced changes characteristic of proliferative 
retinopathy requiring retinal laser therapy [22]. Decisions 
about laser treatment of the retina in such cases should 
not be delayed because proliferative DR is associated with 

a great risk of complications and the need for extensive 
vitreoretinal surgery.

Diabetic macular oedema (DMO) occurs in a minor 
number of pregnant women with diabetes and subsides 
spontaneously after labour [23]. Co-existing nephropathy 
and hypertension are important risk factors for DMO in 
GDM. Intravitreal injections of anti-vascular endothelial 
growth factor (anti-VEGF) — ranibizumab, bevacizumab, 
aflibercept – are widely used in DMO treatment, although 
animal tests demonstrate adverse effects on embryo and 
foetus, therefore they should not be used during pregnancy.

According to the NICE Guidelines 2015, uncomplicated 
DR is not a direct indication for spontaneous delivery [21]. 
On the other hand, the authors of the Ophthalmologic and 
Obstetrical Consensus on Indications for Delivery by Caesar-
ean Section due to Changes in the Sight Organ recommend 
that ending pregnancy by caesarean section should be 
considered in the following cases: the presence of recurrent 
vitreous haemorrhage due to DR; the presence of neovascu-
larization at the disk (NVD) or neovascularization elsewhere 
(NVE), which probably will not disappear (after treatment or 
spontaneously) before delivery; and the presence of trac-
tional retinal detachment that develops and progresses 
throughout pregnancy [14].

Central serous retinopathy
Central serous retinopathy (CSR) is an idiopathic disease 

characterized by retinal detachment in the macular region 
secondary to focal defect of the retinal pigment epithelium. 
CSR is typical for males aged 20–50 years but it can also be 
observed in females. The risk factors of CSR are stress, steroid 
therapy, Cushing syndrome, hypertension and gestation. 
Presented symptoms such as blurry vision, central scotoma, 
micropsia and metamorphopsia are usually unilateral.

In one prospective study it has been estimated that 
CSR affects 0.44% of pregnant women [24]. The best diag-
nostic method to confirm CSR is fluorescein angiography, 
however optical coherence tomography (OCT) seems to 
be a safer option.

CSR is usually self-limiting, with all symptoms generally 
resolving within three months. However, if CSR symptoms 
do not resolve there are a few therapeutic methods that 
might be considered, such as laser therapy or pharmaco-
logical treatment (using spironolactone, eplerenone, finas-
teride, carbonic anhydrase inhibitor or acetylsalicylic acid) 
[25]. When choosing a specific therapy for CSR in pregnant 
women, the risk of foetal defects must be considered.

Myopia
Myopia is a common refractive error caused by both 

genetic and environmental factors and is classified as low 
(less than –2 dioptre), moderate (–2 to –6 dioptre) or high 
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(more than –6 dioptre). In a survey, Fernandez-Montero 
et al. [26] found that pregnancy is a risk factor for myopia 
development or progression. Another survey conducted 
by Piazzello [27] found that a myopic shift was observed 
in pregnant women but that it returned to pre-pregnancy 
values after labour.

Although high myopia is a risk factor for retinal detach-
ment, it is not a contraindication for spontaneous vaginal 
delivery. Neri et al. [28] examined 50 women with myopia 
ranging from –4,5 to –15 dioptre, with each patient under-
going fundoscopy before and after labour; none of them 
had a retinal detachment or tear caused by the delivery.

In some patients with degenerative myopia, choroidal 
neovascularization may develop and caesarean section 
should be performed [14]; otherwise, even high myopia 
should not be considered an indication for caesarean sec-
tion.

Papilloedema during pregnancy
Papilloedema is always a diagnostic challenge and is 

defined as optic disc oedema secondary to increased intrac-
ranial pressure. Optic disc swelling may be caused by both 
life-threatening and non-life-threatening conditions and 
requires complex diagnostics. There are many causes of pap-
illoedema in pregnant women, some of which are related 
to the pregnancy. For a differential diagnosis, malignant 
hypertension, mass lesion and obstructive hydrocephalus 
should be taken into consideration; however, the most com-
mon causes of papilloedema are idiopathic intracranial hy-
pertension (IHT) and central venous thrombosis (CVT) [29].

Evaluating the blood pressure and tests for proteinuria 
should be conducted to exclude preeclampsia. MRI of the 
brain without contrast is a safe diagnostic procedure after 
18 weeks of pregnancy [31] for detecting mass lesions, hy-
drocephalus or CVT but there are few data confirming the 
safety of MRI without contrast in the first trimester. Due to 
exposure to radiation and a teratogenic effect on the foetus, 
computed tomography (CT) should only be conducted if 
MRI is inaccessible. Proper preventive methods should be 
used to avoid radiation to the foetus. Lumbar puncture (LP) 
is also a possible diagnostic method in pregnant women if 
any contraindications are found after evaluating the MRI or 
CT scans; after obtaining cerebrospinal fluid (CSF) several 
laboratory tests (glucose, cell, protein count, cytology, VDRL, 
cryptococcal antigen) should be conducted.

Treatment depends on diagnosis of the primary disorder 
that leads to papilloedema and must be undertaken to avoid 
loss of optic nerve function. Diuretics, steroids and antico-
agulants are used in the treatment of IHT or CVT. Many of 
these drugs are classified as category C, which is why there 
is always a probable risk of side effects on the foetus [29].

ocular symptoms of preeclampsia and eclampsia
Blurry vision, photopsia and visual field defects are 

symptoms that may occur in women with eclampsia or 
preeclampsia. Fundoscopy reveals retinal haemorrhages, 
Elschnig spots, macular oedema, cotton wool spots and 
segmented or generalized blood vessel narrowing. In some 
cases, papilloedema or serous retinal detachment is also 
observed [31].

The most crucial for therapy is obtaining an optimal 
blood pressure level. Macular oedema may be treated with 
laser therapy, steroids or anti-VEGF intravitreal injections 
after carefully reviewing the benefits and risks. Serous retinal 
detachment should spontaneously subside after curing the 
underlying disease.

Sheehan’s syndrome
An ocular manifestation of Sheehan’s syndrome can be 

diplopia (double vision), sudden vision loss or visual field 
defects and ophthalmoplegia. Medical history that sug-
gests perinatal haemorrhage requires proper diagnostics 
regarding assessment of thyroid and adrenal gland function, 
level of growth hormone and MRI scan results [32]. Ocular 
symptoms of Sheehan’s syndrome may recede after using 
hydrocortisone [33].

SuMMary
Ocular disorders in pregnant women are most often 

physiological and transient. However, severe eye disorders 
during pregnancy should always be considered and treated 
in order to avoid serious complications. In patients with 
diabetes, hypertension, glaucoma, papilloedema or retinal 
detachment, constant ophthalmological evaluation is nec-
essary throughout pregnancy.
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A 32-year-old woman (gravida 3, para 1) was referred to the Department of Gynecology with suspected ectopic pregnancy 
six weeks after her last menstrual period. Her medical history revealed one cesarean section with concomitant intramural fibroid 
resection 18 months earlier. Then, after 10 months, she experienced an ectopic pregnancy in the right fallopian tube. Because of this, 
a laparoscopy was performed and the whole tube with gestational sac was removed due to isthmus and interstitial part adhesions.

On admission the patient was asymptomatic, having neither abdominal pain nor uterine bleeding. A physical exam revealed 
benign abdomen, normal uterine size and non-palpable adnexa. Gradual increase in beta human chorionic gonadotropin (β-hCG) 
was observed — 415 mlU/mL in the fourth week of pregnancy and 5000 mIU/mL in the fifth week. After admission, two-day 
increase from 9384 mIU/mL to 16345 mIU/mL was observed. However, there was no gestational sac inside the uterine cavity 
visible on the transvaginal ultrasound. A 30×15 mm heterogeneous mass with hypoechoic central part and a peripheral vascular 
rim in Power Doppler ultrasound was observed in the right cornual area.

The patient was scheduled  for exploratory 
laparoscopy which showed an interstitial ectopic 
pregnancy in the right uterine horn with a diameter 
of 2–3 cm (Fig. 1). Due to massive pelvic adhesions 
a decision was made to proceed with a conver-
sion to laparotomy. A successful right-sided cor-
nual resection with removal of interstitial ectopic 
pregnancy tissue was performed. Uterine closure 
was performed with double-layer suturing. Anti-ad-
hesion prophylaxis was applied. The patient made 
an uneventful postoperative recovery and was dis-
charged from the hospital 3 days after the surgery. 

Interstitial (cornual) pregnancy refers to an ec-
topic pregnancy that is implanted in the tubal seg-

ment traversing the muscular wall of the uterus. This section of tube is relatively thick, and is located in a highly vascular region. 
Therefore, interstitial ectopic pregnancy tends to rupture later, with more severe bleeding than other ectopic pregnancies. Its 
incidence accounts for 2–4% of ectopic pregnancies. Additionally, the mortality rate varies from 2.0 to 2.5%. The high mortal-
ity in this type of pregnancy is partially because of delay in diagnosis and the speed of hemorrhage. The etiology of interstitial 
pregnancy remains unknown. However, similar risk factors for tubal ectopic pregnancy such as pelvic inflammatory disease, tubal 
disease, adnexal surgery, and assisted reproductive techniques are associated [1]. The risk of reappearance of ectopic pregnancy 
is approximately 15% and increases to 30% with two previous ectopic pregnancies [2]. Recurrent ipsilateral spontaneous ectopic 
pregnancy after total salpingectomy is a very rare occurrence. 

There are several described mechanisms of recurrent ipsilateral ectopic pregnancy. The first one involves the spermatozoa 
or embryo passing through the contralateral patent tube into the pouch of Douglas and then migrating to the damaged fal-
lopian tube. A second theory suggests the passage of the fertilized egg through the contralateral intact uterine tube. It is also 
possible that despite surgical excision of the tube after salpingectomy; the lumina remain intact in the interstitial portion and 

figure 1. Right interstitial ectopic pregnancy with visible myometrial trophoblast invasion
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distal remnant of the fallopian tube, allowing communication between the endometrial and peritoneal cavities. This allows for 
fertilization and implantation within this portion of the remnant tube [3].

The literature reports a high variety of interstitial pregnancy treatment regimens. Surgical management is  indicated in 
the presence of significant symptoms, cornual rupture or large pregnancies. A trend in the last few years has been to use 
conservative treatment such as laparoscopic cornual resection or cornuostomy if possible [4]. In our patient, recurrent ectopic 
pregnancy and massive pelvic adhesions justified the protocol of cornual resection via laparotomy. Methotrexate injection is 
used as a successful noninvasive option — it is administered either systemically or locally [5]. 

A cornual gestation is one of the most hazardous types of ectopic gestation. The diagnosis and treatment of such a preg-
nancy is challenging and constitutes an urgent medical situation. Early clinical diagnosis of ectopic pregnancy based on the 
combination of a clinical suspicion, serum β-hCG assays, transvaginal ultrasonography findings supported by laparoscopy may 
help to contribute towards effective conservative treatment options.
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There is no doubt ultrasound remains the most important, safe, non-invasive and accept-
able diagnostic method in obstetrics and gynecology. Throughout the years, new technological 
advances have significantly improved imaging quality, prenatal detection of congenital defects 
and ultrasonographic assistance in the field of fetal therapy [1]. Easy access allows more direct 
investigation and fetal wellbeing monitoring, especially in cases of emergency events [1]. Cer-
tainly, portable ultrasound systems open new opportunities in the fetal therapy, especially during 
preparation of the intrauterine procedures, ultrasonographic guidance and fetal monitoring 
after intrauterine surgeries/ invasive procedures [1]. In this paper, we present several, clinical 
applications of portable ultrasound system (Fig. 1) in patients who have undergone fetal therapy. 

Careful planning is essential in fetal therapy- invasive procedures require proper precision 
and accuracy. This can be achieved even before the use of a regular high-resolution ultrasound 
machine to assess placental location and fetal position to plan the incision site. Portable ultra-
sound devices are even more useful in early follow-up after invasive procedures [1]. Normal fetal 
heart rate after prenatal intervention displayed on the monitor remains an especially important 
psychological aspect for patients and good prognostic factor for further pregnancy outcome.

Twin-to-twin transfusion syndrome (TTTS), a severe complication that affects about 10% 
of monochorionic twin pregnancies, can be effectively treated with endoscopic laser coagula-
tion of the vascular anastomoses present on the fetal side of the placenta [2]. Endoscopic laser 
coagulation may be also used as a treatment in twin reversed arterial perfusion syndrome 
(TRAP) to occlude umbilical vessels in the acardiac twin [3]. As the first several days after the 
laser procedures in twins seem to determine long-term outcomes, serial monitoring of fetal 
heart rates, deepest vertical pockets (DVP) of amniotic fluids and appearance of fetal bladders 
remain the most important aspects in postsurgical monitoring. As patients may feel uncomfort-
able after these procedures, portable ultrasound systems may help to monitor hemodynamic, 
fetal status on the beside with no need to refer patient to the ultrasound department.

Rhesus disease or infections with Parvovirus B19 may induce progressing fetal anemia, heart 
failure or intrauterine death. The gold standard of diagnosis and treatment of these pathologies 
are intrauterine blood transfusions. The technique, injection site and volume of transfused blood 
depend on gestational age and hemodynamic status. In cases of severe anemia usually fetal 
hydrops coexist. Serial blood transfusions may prevent from cardiac failure and adverse preg-

nancy outcome [4]. In this group of patients, portable ultrasound allows to register fetal heart rate following the procedure. Figure 2  
shows fetus with severe hydrops fetalis and severe anemia due to Parvovirus B19 infection few hours after blood transfusion. 

In cases of pleural effusion ultrasound-guided placement of thoraco-amniotic shunt can bring benefits such as restoring 
normal intrathoracic anatomy, reducing the risk of lung hypoplasia. 

Portable system can be useful in clinical setting after the procedure to confirm correct shunt’s placement (Fig. 3) and fetal 
heart rate, particularly during ward rounds and when a patient reports complaint.  It also allows easy evaluation of pleural effu-
sion and amniotic fluid index.

Hand-held ultrasound devices are easy and convenient for both, physicians and patients [1]. As an ultrasound scan is pos-
sible instantly at a patient’s bedside it is useful in emergency situations. Considering the abovementioned, clinical applications 
it seems that portable ultrasound systems may be widely used in the future, not only in fetal surgery, but in other fields as well.

figure 1. Portable ultrasound system 
in use

figure 2. Cross section of the fetal 
chest revealing fetal heart rate after 
intravenous blood transfusion and 
severe placentomegaly

figure 3. Cross section of fetal thorax 
after shunt placement
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introduCtion
The recommendations present the current knowledge 

and procedures, which can be modified and changed in 
some cases, after careful analysis of a given clinical situa-
tion, which in the future may become the basis for their 
modification and updating.

Menstrual cycle in adolescents
Normal menstrual cycles in adolescents last 21–45 days, 

with 2–7 days of menstrual bleeding and 20–80 mL of 
menstrual blood loss. During the first year after menarche, 
the mean duration of the menstrual cycle is 32.2 days. In 
the majority of teenagers, in the first 2–3 years after the 
menarche, menstrual cycles are irregular, which is caused 
by anovulation and immaturity of the hypothalamic-pitui-
tary-ovarian system [1, 2].

Anovulatory menstrual cycles are present typically 
during first years of menarche. The rate of ovulation de-
pends on the period of time from the first menstruation 
and the age of menarche. Earlier menarche age correlates 
with faster onset of ovulatory cycles. Some girls who had 
menarche before the age of 12 have ovulation in 50% of 
their menstrual cycles in the first year, while at the point 
of later menarche, the ovulatory menstrual cycle stabi-
lizes even after 8–12 years. By the 3rd year after menarche, 
60–80% of menstrual cycles are normalized (mean duration 
21–34 days). It is also believed that the time needed to 
normalize the menstrual cycle may extend up to 6 years 
after menarche [1, 2].

abnormal uterine bleeding — definition, 
epidemiology, etiology

In adolescents, heavy menstrual bleeding (HMB) is most 
often caused by anovulatory irregular menstrual cycles and 
can occur in two forms:

 Ū as abnormal uterine bleeding (AUB), the most common 
clinical picture, with irregularity in the timing of bleed-
ing, cycle length and the volume of menstrual blood lost;

 Ū as episodes of amenorrhea for an average of 3 months, fol-
lowed by 1-day bleeding in the next month (non-cyclic or 
insufficient exfoliation of the functional layer of the endo-
metrium, which is thickened, resulting in amenorrhea for 
the next few months, during which there is a slow growth 
endometrium) — a less common clinical picture [1–3].
Less frequently, heavy menstrual bleeding in adoles-

cents take the form of functional anovulatory uterine bleed-
ing (predominantly at the beginning of adolescence) [1–3].

The most common cause of abnormal bleeding from the 
genital tract (AUB) in adolescence is juvenile bleeding, defined 
as profuse bleeding with clots lasting more than 10 days, 
often leading to anemia, not associated with any organic pa-
thology of the reproductive organ and systemic diseases. The 
menstrual blood loss usually exceeds 80 mL. Such bleeding 
episodes that are not related to the menstrual cycle can oc-
cur up to 5 years after the menarche; they are characterized 
by various bleeding times and intervals between episodes, 
as well as different degrees of bleeding: from moderate to 
heavy. It is a very common form of menstrual disorders in 
adolescence, usually of a functional nature.
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The main cause of juvenile bleeding in girls are anovula-
tory cycles, physiologically lasting up to 2–3 years after the 
menarche, caused by immaturity of the hypothalamic-pi-
tuitary-ovary system. However, the etiopathogenesis of 
juvenile bleeding has not been clearly established — most 
adolescents do not have ovulation in the first years after the 
menarche, but only some girls experience abnormal heavy 
vaginal bleeding [1–3].

Juvenile bleeding occurs in about 12–37% of adolescent 
girls. In 20% of cases, such episodes are observed already 
during the first menstruation, and in 80% they occur in the 
period from one to two years after the menarche. Such 
heavy menstrual bleeding is often described by girls as: 
the presence of clots in the menstrual blood ≥ 2.5 cm in 
diameter, the need to change the pads/tampons more often 
than every hour, the pads / tampons become soaked after 
1h for the next 2–3 hours, the use of “double protection” 
(a pad and a tampon or 2 pads in total), menstrual bleeding, 
“gushing” sensations of blood, frequent incidents of leaking 
pads, and iron deficiency anemia may occur [1–3].

Abnormal vaginal bleeding in girls in the form of juvenile 
bleeding does not have organic origin but is caused by anovu-
lation (90%) or luteal failure (10%). Post-menstrual cycles are 
usually anovulatory, more or less irregular, and with varying 
degrees of bleeding. During this period, pulse secretion of 
gonadotrophins also begins during the day and is regulated 
until the frequency and amplitude of the pulses reach the 
value characteristic of ovulatory cycles. The mucosa of the 
uterine cavity proliferates upon exposure to estrogens in the 
follicular phase (normal FSH pulses), and the lack of progester-
one in the luteal phase (no LH pulse in the middle of the cycle) 
does not adequately stabilize the endometrium which does 
not undergo secretory transformation. The mucosa peels 
off and there is profuse, unrelated to the menstrual cycle, 
sometimes difficult to control bleeding. The endometrium is 
atrophied as manifested by continual vaginal bleeding. The 
above fact indicate that the use of only progestins (cyclically, 
in the luteal phase) in the treatment of adolescent bleeding in 
girls often does not bring the expected results and may lead 
to the need for curettage of the uterine cavity [1–5].

Excessive, abnormal, prolonged bleeding during ado-
lescence may also occur in girls in other clinical conditions 
related to anovulation, such as: eating disorders, weight 
changes, chronic systemic diseases, intense emotional 
stress, excessive physical activity related to playing sports, 
drug abuse, ovarian tumors, endocrine disorders, and poly-
cystic ovary syndrome (PCOS) (20–30% of PCOS patients 
have pre-existing AUB) [1–5].

differential diagnosis
Although the most common type of abnormal bleeding 

from the genital tract in adolescent girls are juvenile bleed-

ing (non-ovulatory, functional), which accounts for 45–97% 
of all causes, in each case of prolonged bleeding a careful 
differential diagnosis should be performed and any possible 
etiology of the symptoms should be ruled out. The causes 
of AUB in girls include [1–8]:

 Ū juvenile bleeding (non-ovulatory, functional)  
— 45–97%;

 Ū pregnancy-related disorders (miscarriage, ectopic preg-
nancy, gestational trophoblastic disease);

 Ū sexually transmitted infections (STI; pelvic inflammatory 
syndrome, endometritis, cervicitis, vaginitis, Neissesia 
gonorrhoeae and Chlamydia trachomatis infection);

 Ū coagulation disorders (thrombocytopenia, von Wille-
brand’s disease, congenital disorders of coagulation factors, 
platelets, leukemia, aplastic anemia, liver failure) — 3–19%;

 Ū endocrine disorders (hypothyroidism and hyperthyroid-
ism, hyperprolactinaemia, PCOS, adrenal gland disease, 
ovarian failure in Turner syndrome, after chemothera-
py/radiotherapy);

 Ū cervical diseases (polyps, inflammation, hemangiomas, 
neoplastic changes — very rarely);

 Ū vaginal diseases (inflammation, neoplastic changes 
— very rarely);

 Ū endometrial pathologies (congenital malformations, 
submucosal fibroids, polyps, bleeding associated with 
the use of hormonal contraceptives or IUD, neoplastic 
changes — very rarely);

 Ū pathologies of appendages (cystic, neoplastic changes);
 Ū endometriosis;
 Ū injuries to the reproductive organ (sexual abuse);
 Ū presence of a foreign body in the vagina (most often 

an unremoved, forgotten tampon);
 Ū systemic diseases (diabetes, kidney diseases, systemic 

lupus);
 Ū medications used (hormonal contraception, androgens, 

spironolactone, anticoagulants, antipsychotics).

the diagnosis of aub
Important elements in the diagnostic process of juvenile 

bleeding are: clinical history, physical examination, basic 
laboratory tests and imaging tests (in selected cases). The 
clinical history should cover the following issues [1–8]:

Gynecological history
 Ū menarche — the older the age of the first menstruation, 

the longer the period of anovulatory cycles, a heavy first 
menstruation may suggest congenital disorders of the 
coagulation system;

 Ū length and regularity of menstrual cycles (based on the 
menstrual calendar and Menstrual Bleeding Question-
naire — MBQ), presence of dysmenorrhea [6];

 Ū characteristics of menstrual bleeding — (based on the 
Menstrual Bleeding Questionnaire — MBQ) date of 
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the last menstruation, length, abundance, presence of 
blood clots during the day and night, average number 
of pads/tampons used per day (it is estimated that the 
consumption of more than 3 soaked sanitary napkins) or 
5–6 saturated, normal-size tampons per day for at least 
3 days is equivalent to blood loss of more than 80 mL) [6];

 Ū episodes of galactorrhea, discharge from the nipples;
 Ū STI risk factors (early age of sexual initiation, high risk 

behavior, multiple sexual partners, not using condoms, 
having intercourse during menstrual bleeding) and their 
history;

 Ū date of last sexual contact, forms of contraception used;
 Ū sexual abuse (may be related to a genital trauma).

Medical history
 Ū presence of systemic diseases (coagulation disorders, 

diabetes, kidney and liver diseases, gastroenterologi-
cal disorders);

 Ū prone to bruising, bruising, nosebleeds or gums;
 Ū previous surgical procedures;
 Ū medications used (hormonal contraceptives, anticoagu-

lants, psychiatric drugs);
 Ū the presence of symptoms of hyperandrogenism (acne, 

hirsutism, acanthosis nigricans);
 Ū exposure to stress (psychological factors);
 Ū changes in body weight (diet, weight loss, increased 

physical activity).
family history

 Ū a family history of heavy menstrual bleeding (risk of von 
Willebrand disease);

 Ū the presence of coagulation disorders;
 Ū autoimmune diseases;
 Ū endocrine disorders;
 Ū neoplastic diseases.

Physical examination
Next element of the juvenile bleeding diagnostic algo-

rithm is the physical examination, which should start with 
a careful assessment of the girl’s general and emotional 
condition. Then, a typical physical examination should be 
performed, paying particular attention to [1–8]:

 Ū height, weight, BMI, body build, nutritional status, fat 
distribution (excluding Cushing’s syndrome, Turner 
syndrome);

 Ū measurement of blood pressure (lying down and stand-
ing) and heart rate (excluding cardiovascular disorders 
as a consequence of severe anemia);

 Ū presence of headaches, visual disturbances;
 Ū the presence of symptoms of hyperandrogenism;
 Ū presence of symptoms typical for coagulation disorders 

(bruises, ecchymosis);
 Ū assessment of the thyroid gland (nodules, enlargement);
 Ū assessment of the breast glands (galactorrhea);

 Ū evaluation of sexual maturation — Tanner scale (pub-
arche, thelarche, adrenarche).

Gynecological examination
Gynecological examination in sexually inactive girls 

rarely requires examination with a speculum. It is enough 
to perform an internal examination with one finger to as-
sess the palpation of the vaginal part of the cervix and 
exclude the presence of a foreign body in the vagina. It is 
also possible to supplement such a procedure with a tran-
srectal examination, carefully examining the appendages 
area (exclusion of nodular changes). In selected clinical 
cases (massive vaginal bleeding, suspected foreign body or 
vaginal damage), even in sexually inactive girls, a complete 
gynecological examination under general anesthesia should 
be performed [1–8].

In sexually active girls, a full gynecological examina-
tion is recommended. Assess the external genitalia (the 
size of the clitoris), and in the speculum: the cervix and 
vaginal walls (exclusion of STI, foreign body, trauma, deter-
mination of the bleeding site), and at the same time take 
a swab to determine bacteriological culture (for Neissesia 
gonorrhoeae and Chlamydia trachomatis); in the combined 
two-handed examination — determine the correctness of 
the uterine body and appendages (excluding palpation, 
nodular changes). Sometimes there is a need for a gyneco-
logical examination under general anesthesia, even in sexu-
ally active girls [1–8].

As a supplement to the AUB diagnostic process, it is 
recommended to perform an ultrasound examination of the 
smaller pelvis (transabdominal transducer with a full blad-
der, rectal or vaginal — in sexually active girls), especially in 
the case when gynecological examination shows an adnexal 
lesion, suspected developmental defects of the reproduc-
tive organ or when gynecological examination cannot be 
performed due to profuse bleeding. In individual indica-
tions, other imaging tests can also be performed (computed 
tomography, magnetic resonance imaging) [1–8].

laboratory tests
The routine laboratory tests in the diagnosis of adoles-

cent bleeding in girls include [3–5, 7–8]:
 Ū pregnancy test (serum βHCG level, alternatively urine 

test) — pregnancy exclusion;
 Ū complete blood count (with level of platelets, reticu-

locytes);
 Ū glucose level;
 Ū assessment of the coagulation system (prothrombin 

time — PT, activated partial thromboplastin time 
— APTT, bleeding time, activity of selected coagulation 
factors); PT and APTT will always be abnormal even in 
mild coagulation disorders; with NSAIDs, the bleeding 
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time should be assessed 24–48 hours after discontinu-
ing NSAID;

 Ū von Willebrand factor level assessment (to be performed 
a few weeks after discontinuation of estrogen therapy, 
which overstates the actual factor level) — approxi-
mately 24% of girls with chronic HMB have von Wille-
brand disease;

 Ū blood group (blood group 0 is associated with a lower 
level of von Willebrand factor).
In selected clinical cases, laboratory diagnostics should 

be extended to hormonal tests [3–5, 7–8]:
 Ū TSH, fT4, fT3 (exclude thyroid disorders);
 Ū prolactin (may be slightly elevated after examination 

of the mammary glands, level > 100 ng/mL suggests 
pituitary adenoma);

 Ū serum androgen levels (total and free testosterone, 
DHEAS, 17-OH-progesterone, androstendione), espe-
cially with symptoms of hyperandrogenism;

 Ū LH and FSH (assessment of the functions of the pituitary 
gland and ovaries).
The American College of Obstetricians and Gynecolo-

gists (ACOG) recommends routine coagulation tests for AUB 
in girls who are under 18 years of age and have symptoms 
of abnormal uterine bleeding, especially if their Hb level is 
less than 10 g/dL. At the same time, these patients should be 
screened for anemia. In addition, screening for disorders of 
the coagulation system should be performed in girls in the 
case of: menstruation lasting ≥ 7 days with heavy bleeding 
interfering daily activities, history of treatment of anemia, 
family history of coagulation disorders, excessive bleeding 
after tooth extraction or surgery [8] .

the treatment of aub
Treatment of abnormal uterine bleeding in girls depends 

on the etiology, severity of the bleeding and the degree 
of maturity of the hypothalamic-pituitary-ovarian system. 
The principle of hormonal treatment of juvenile bleeding is 
estrogen supplementation to heal the bleeding sites in the 
atrophic endometrium and stimulate its proliferation and 
progestogens (in the luteal phase) to stabilize the uterine 
mucosa and regulate the menstrual cycle [1–9].

Mild aub
Mild AUB is a prolonged period of menstrual bleed-

ing or a shortened menstrual cycle lasting from at least 
2 months; menstrual blood loss is moderate and the Hb 
level is > 12 g/dL [1–9].

The therapeutic management of AUB of mild severity 
is preservative (proper diet, lifestyle). It is recommended 
to keep a menstrual calendar in order to closely monitor 
the following periods. Individually, according to indica-
tions, you can also use: vitamins and iron (preventing ane-

mia), antifibrinolytic drugs that reduce menstrual blood 
loss by about 40-50% (aminocaproic acid 20 mg/kg/day 
in 2–3 doses, tranexamic acid 1–1.5 g orally 3–4 times/day 
up to 5 days during menstruation), non-steroidal anti-in-
flammatory drugs (recommended: mefenamic acid 250mg 
2–4 times/day, naproxen 250–500 mg 2–4 times/day, ibupro-
fen 600–1200 mg/day, flurbiprofen, diclofenac, indometha-
cin), which reduce the amount of bleeding [1–9].

In the case of mild juvenile bleeding, follow-up is recom-
mended after 3 months or earlier, when the applied treat-
ment does not bring the expected results [1–9].

Moderate aub
Moderate AUB is defined as prolonged and /or heavy 

menstrual bleeding (greater than 7 days) or shortening of 
the menstrual cycle with frequent periods (every 7–21 days); 
the loss of menstrual blood is moderate, and Hb levels indi-
cate mild anemia (Hb within 10–12 g/dL) [1–9].

Estrogen–progestogen (E–P) therapy, oral contracep-
tives (OCs), or progestogen therapy alone can be used to 
treat moderate AUB. E–P therapy is recommended when the 
bleeding persists for a long time and the thickness of the 
endometrium on ultrasound examination does not exceed 
5 mm. The following treatment regimen is proposed [1–9]:

E–P therapy (initial stage):
 Ū estrogen orally 2 × 2 mg for 20 days;
 Ū from day 10, additionally include: dydrogesterone 

20 mg/d or micronized progesterone; 100–150 mg/d 
for the next 10–14 days;
E–P therapy (cycle 2):

 Ū oral estrogen 2 × 2 mg from the 5th day of the cycle for 
20 days;

 Ū from the 15th day of the cycle, additionally include: 
dydrogesterone 20 mg/d or micronized progesterone 
100–150 mg/d for the next 10 days;
E–P therapy (cycle 3 and 4):

 Ū oral estrogen 1 × 2 mg from the 5th day of the cycle for 
20 days;

 Ū from the 15th day of the cycle, additionally include: 
dydrogesterone 20 mg/d or micronized progesterone 
100–150 mg/d for the next 10 days;
E–P therapy (cycle 5 and 6):

 Ū oral estrogen 1 × 1 mg from the 5th day of the cycle for 
20 days;

 Ū from the 15th day of the cycle, additionally include: 
dydrogesterone 20 mg/d or micronized progesterone 
100–150 mg/d for the next 10 days.
An alternative to E–P therapy (according to ACOG stand-

ards) is oral combined hormonal contraception. Good results 
are obtained with the use of OCs containing 30–35 µg ethi-
nylestradiol or natural estradiol and a progestogen ensuring 
adequate cycle control and endometrial stabilization (rec-
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ommended: norgestrel 0.3 mg or levonorgestrel 0.15 mg). 
OCs containing desogestrel, norgestimate, dydrogesterone 
and dienogest also have a beneficial therapeutic effect. In 
case of moderate bleeding and mild anemia, it is recom-
mended to use 1 tablet/day for 21 days [10].

When bleeding and anemia are more severe, the recom-
mended dosage is:

 Ū 1 pill 2 times/day for 3–4 days, until the bleeding stops 
completely;

 Ū then: 1 pill/day until the end of the 21-day treatment 
cycle.
If bleeding returns during the above therapy, the dose 

of OCs should be increased to 2 tablets/day until the end 
of the 21-day treatment cycle.

Only in the case of massive bleeding and significant 
anemia is the following treatment regimen exceptionally 
proposed [10]:

 Ū 1 pill 4 times/day for 2–4 days;
 Ū 1 pill 3 times/day for 3 days;
 Ū 1 pill 2 times/day for 2 weeks.

When using such high doses of OCs, due to side effects, 
it is often necessary to start antiemetics (recommended 
2 hours before each dose of OCs). OCs should be used in 
the 21 + 7 scheme, but if the withdrawal bleeding is too 
heavy, the interval between packages should be shortened 
to 3–4 days. In order to obtain the best cycle control, it is 
recommended to extend the OCs therapy (1 tablet/day) to 
3–6 menstrual cycles [10].

If there are contraindications to the inclusion of es-
trogens or OCs, or there is poor tolerance of the above 
regimens, and as a continuation of EP or OCs therapy, it is 
recommended to use only progestagens — cyclically in the 
second phase of the menstrual cycle (for 10–12 days when 
the bleeding is moderate or 12–14 days when the bleeding 
is moderate, prolonged and abundant). Recommended 
progestogens, well stabilizing the endometrium in adoles-
cents, are MPA (10–20 mg/day), 19-nortestosterone deriva-
tives: NETA (5–10 mg/day) and lynesterol (5–10 mg/day) 
and dydrogesterone (10–20 mg/day). Alternatively, one 
can administer progesterone (100–200 mg) intramuscularly 
once, followed by a 10–14-day substitution with oral pro-
gestogen. The use of cyclic progestogenic therapy should 
be continued for the next 3–6 months [9].

There are also clinical reports showing a beneficial effect 
of the intrauterine hormonal contraceptive system (releas-
ing levonorgestrel) and long-acting GnRH analogues (used 
for the longest period of 6 months) in the treatment of 
moderate and severe adolescent bleeding [11].

Additionally, in moderate AUB, according to individual 
indications, the following can be used: vitamins and iron 
preparations (correction of anemia), antifibrinolytics, NSAIDs 
and possibly antibiotic therapy [1–9].

Severe aub
Severe AUB is defined as profuse, prolonged vaginal 

bleeding associated with a disturbed menstrual cycle; men-
strual blood loss is significant and Hb levels indicate signifi-
cant anemia (Hb levels < 10 g/dL). Symptoms of increasing 
anemia and haemodynamic failure are often observed, and 
in most cases hospitalization is indicated (especially when 
Hb < 7 g/dL).

In the treatment of severe AUB (Hb 8–10 g/dL) and 
haemodynamic stability, it is recommended to use E–P 
therapy in the following scheme [1–9]:

E–P therapy (initial stage):
 Ū oral estrogen 2–4 mg every 6 hours until bleeding stops 

or significantly reduces, then:
 Ū estrogen orally 2 × 2 mg until the end of the 20-day 

treatment cycle;
 Ū from day 10, additionally include: dydrogesterone 

20 mg/d or micronized progesterone 100–150 mg/d 
for the next 10–14 days;
E–P therapy (cycle 2):

 Ū oral estrogen 2 × 2 mg from the 5th day of the cycle for 
20 days;

 Ū from the 15th day of the cycle, additionally include: 
dydrogesterone 20 mg/d or micronized progesterone 
100–150 mg/d for the next 10 days;
E–P therapy (cycle 3 and 4):

 Ū oral estrogen 1 × 2 mg from the 5th day of the cycle for 
20 days;

 Ū from the 15th day of the cycle, additionally include: 
dydrogesterone 20 mg/d or micronized progesterone 
100–150 mg/d for the next 10 days;
E–P therapy (cycle 5 and 6):

 Ū oral estrogen 1 × 1 mg from the 5th day of the cycle for 
20 days;

 Ū from the 15th day of the cycle, additionally include: 
dydrogesterone 20 mg/d or micronized progesterone 
100–150 mg/d for the next 10 days.
Alternatively (ACOG guidelines) in the treatment of se-

vere AUB (Hb 8–10 g/dL) and ineffectiveness of E–P therapy, 
the use of OCs (containing 30–50 µg ethinylestradiol and 
norgestrel/levonorgestrel) is exceptionally proposed in the 
following scheme [10]:

 Ū 1 pill every 4 hours until bleeding stops or is significantly 
reduced then:

 Ū 1 pill 4 times/day for 2–4 days;
 Ū 1 pill 3 times/day for 3 days;
 Ū 1 pill 2 times/day until the end of the 21-day treatment 

cycle.
With such high doses of OCs, it is usually necessary 

to include antiemetics. OCs therapy should be continued 
(1 tablet/day) for the next 3–6 menstrual cycles. OCs should 
be used in the 21 + 7 scheme, but if the withdrawal bleed 
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is too heavy, the interval between consecutive packages 
should be shortened to 3–4 days [10].

When severe AUB (Hb < 7 g/dL) is accompanied by 
symptoms of haemodynamic failure, urgent hospitalization 
is recommended; the necessity to transfuse fluids and red 
blood cells preparation (individual indications) should also 
be taken into account. In the case of very massive bleed-
ing, intravenous/intramuscular administration of estrogens 
is recommended to obtain a hemostatic effect: 25 mg of 
conjugated estrogens iv. every 4–6 hours or 10–20 mg i.m. 
estradiol valerate once (Estradiol Depot) during the first 
day. OCs should be turned on in the next 24–48 hours to 
deliver the progestogen and stabilize the endometrium; 
then use OCs continuously for several consecutive cycles, 
abandoning menstrual bleeding in order to compensate for 
iron deficiency [1–10].

In case of contraindications to estrogen therapy or OCs, 
progestogens can be used (MPA 10 mg, NETA 5–10 mg or 
lynesterol 5–10 mg 4 times/day for 4 days, 3 times/day for 
3 days and then 2 times/day for 14 days) but the effective-
ness of such therapy in severe AUB is limited [9].

An alternative treatment option for severe juvenile 
bleeding is the intrauterine hormonal contraceptive system 
(releasing levonorgestrel) or long-acting GnRH analogues 
(used for the longest period of 6 months) [11].

Abrasion of the uterine cavity may be considered as 
an exceptional indication in girls when hormonal treatment 
(various regimens) is ineffective and bleeding continues for 
another 24–36 hours [2].

In the adjunctive therapy of severe AUB, the following 
are recommended: antiemetics, antifibrinolytics, vitamins, 
iron and folic acid supplementation (anemia correction), 
NSAIDs and antibiotic therapy. Antibiotic therapy is recom-
mended in order to reduce the inflammatory component 
in cases where bleeding lasts more than 10 days, the uterus 
is painful at examination, and when there are symptoms of 
infection [1–9].

The correct diagnostic and therapeutic process of AUB 
should stop the bleeding and prevent its recurrence, explain 
the cause of the symptoms and prevent the intensification 
of co-occurring endocrine disorders (e.g. acne, hirsutism, 
obesity in the course of PCOS). It is estimated that about 

10–15% of girls with symptoms of juvenile bleeding will for-
ever remain anovulatory menstrual cycles and will develop 
PCOS. Therefore, in the case of abnormal uterine bleeding 
during adolescence, long-term follow-up is recommended, 
ensuring constant control of symptoms and preventing 
long-term complications interfering the reproductive func-
tions of a young woman (persistent disorders of the men-
strual cycle, hormonal dysfunction, fertility disorders).
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The recommendations present current methods of treat-
ment that may be subject to modification and change in 
justified cases, after careful analysis of the given clinical 
situation. In the future, this may be the basis for their modi-
fication and updating.

Due to the spread of SARS-CoV-2 coronavirus infection 
and the reported increase in COVID, there was a need to 
set new standards for gynecological care for children and 
adolescents during a pandemic.

Planning a visit
The child population is characterized by a low incidence of 

COVID-19. Over 90% of children infected with SARS-CoV-2 had 
contact to a sick person in their own household. Although 
children often have an asymptomatic infection, it is rare for 
any of the household members to experience no disease 
symptoms. Therefore, before planning a visit to the gynecolo-
gist, it is particularly important to conduct a thorough inter-
view about the health status of the child and his household.

Before each planned medical procedure on a child, it 
is recommended to collect a thorough epidemiological 
interview with his legal guardian. The questions should 
relate to possible contact within the last 14 days with a per-
son with confirmed COVID-19, a person in quarantine or in 
isolation. You should also ask questions about the current 
symptoms of the child and his or her household that indicate 
COVID-19 infection, i.e. fever, cough, sore throat, vomit-
ing and diarrhea, weakness and loss of smell or taste. It is 
important to inquire about possible contact of household 
members with a person from epidemiological outbreaks, 
i.e. as employees of the mine in Silesia.

According to the announcements of the Polish Pediatric 
and Adolescent Gynecology (Polish PAG), it is not recom-
mended that scheduled visits to the doctor’s office be pre-
ceded by tests for SARS-CoV-2 infection. Of course, if any 
of the household members received a positive result, and 
the planned procedure is not necessary to save the child’s 
health or life, it should be postponed to the nearest date 
safe for both parties [1].

before gynecological examination
A National Consultant in Obstetrics and Gynecology 

recommends that only healthy patients should be admit-
ted for a visit to the gynecologist. It is also recommended 
to give up the presence of an accompanying person [2]. 
According to the applicable provisions of the Civil Code, 
a minor is one who is under 18 years of age. The exceptions 
are women after 16 years of age who, with the consent of 
the family court, got married and thus became of legal age. 
Therefore, the visit of a child and teenager in a gynecologi-
cal office is associated with the presence of an additional 
person — their legal guardian. This should be borne in 
mind when collecting epidemiological history of both the 
patient and the person accompanying her during the ex-
amination [3].

Visits are planned at appropriate intervals to minimize 
the risk of contact with other patients. Patients should use 
personal protective equipment (i.e. masks, gloves), exclud-
ing children under 4 years of age for whom masks are not 
recommended. Before visiting a doctor, it is recommended 
that patients wash their hands with warm water and soap 
for 30 seconds according to hand washing instructions [4].
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the course of the visit at the gynecological office 
during a pandemic

Gynecological examination is one of the most intimate 
medical procedures, extremely stressful and embarrassing 
for young girls. Mother’s help is invaluable in this case. Ap-
propriate preparation of the patient for examination by the 
mother / guardian significantly reduces the child’s anxiety and 
improves the well-being of the minor before the examination. 
Earlier conversation about the gynecological examination has 
become particularly important during a pandemic, when the 
doctor’s contact with the patient is significantly limited in time 
and takes place under sanitary regime with distance and the 
use of personal protective equipment [5].

An unusual doctor’s outfit, i.e. a mask, a visor, goggles, 
tight aprons, can negatively affect the reception of the 
youngest patients, so it is important for the parent to pre-
pare the child for such a situation.

A minor gynecological examination should be per-
formed by an experienced pediatric gynecologist. In urgent 
cases, i.e. after genital trauma, the examination may be 
carried out by an experienced obstetrician-gynecologist or 
other specialist with due diligence in both the examination 
and medical records [6].

A pandemic has no effect on the indications for a minor 
gynecological examination. The most important of them, 
requiring an immediate visit regardless of the symptoms 
of COVID-19 infection or contact with an infected person, 
include: suspected sexual abuse, trauma to the genitals 
and pelvis, abdominal or abdomen pain, genital infections, 
abnormal genital bleeding.

Other indications for gynecological examination in girls, 
especially of a preventive nature, are assessed individually by 
the doctor. In the case of girls with a positive epidemiological 
history, if visit cancellation does not directly affect her health 
and life, it is recommended to postpone the examination. 
An appointment can then be scheduled after a minimum of 
14 days has elapsed since contact with an infected person or 
in isolation (without symptoms), or immediately after obtain-
ing two negatives COVID-19 swab result [6, 7].

Medical history and physical examination 
The current epidemiological situation does not signifi-

cantly change the standards of collecting medical history and 
physical examination. However, the fact that the test time 
is reduced to the necessary minimum remains important. 
When possible, e.g. during an interview, it is a good habit to 
keep a safe distance between the doctor and patient.

Both medical history and physical examination should be 
conducted in accordance with the recommendations of the 
Polish Society of Gynecology and Obstetrics. Pursuant to the 
provisions of the Family and Guardianship Code, the exami-
nation should be carried out in the presence of a legal repre-

sentative (parent or legal guardian). It should be remembered 
that a minor may ask for a gynecological examination without 
witnesses (parent/guardian), which should be noted in the 
medical records. If the legal representative does not agree, this 
fact should be noted in the medical documentation and the 
examination might be then carried out in his presence [3, 7].

During the examination, the staff work in personal pro-
tective equipment according to the recommendations of 
the National Consultant in the field of Anaesthesiology and 
Intensive Care developed on the basis of the European Cen-
ter for Disease Control and Prevention, and all equipment 
in direct contact with the patient is one-of  [4].

After the gynecological examination, the patient and her 
parent/guardian should be provided with information on 
the patient’s health, examination result and diagnosis. Next, 
possible further diagnostic and therapeutic methods, fore-
seeable consequences of their use or omission, and prog-
nosis should be presented in an accessible way.

The pediatric gynecologist should also propose to 
a statutory representative and a minor over 16 years of age 
to carry out selected preventive examinations (including 
cytological examinations, with a recommendation every 
12 months for sexually active minors) and the possibility of 
prophylaxis of HPV infection (protective vaccinations). In 
patients with negative epidemiological history of COVID-19, 
both cytological examination and vaccination against HPV 
can be safely performed even during a pandemic [8].
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introduCtion
The Ultrasonography Section of the Polish Society of 

Gynecologists and Obstetricians and Obstetrics is an or-
ganization promoting the development of ultrasound pre-
natal diagnostics and supporting the education of doctors 
and patients. The aim of the update of existing Guidelines 
from 2015 is to organize and indicate the optimal scheme 
of performing ultrasound examinations in uncomplicated 
pregnancies [1].

These updated Guidelines are in accordance with the 
Standards of international organizations such as the Inter-

national Society of Ultrasound in Obstetrics and Gynecol-
ogy (ISUOG 2010, 2013, 2016, 2019), the American College 
of Obstetricians and Gynecologists (ACOG) and the Fetal 
Medicine Foundation (FMF 2013, 2016, 2019).

Ultrasound examination is an essential diagnostic tool 
during pregnancy. According to the Standards of the Polish 
Society of Gynecologists and Obstetricians for uncompli-
cated pregnancy management, this test should be offered 
to all pregnant women, at least four times during pregnancy. 
The purpose of the examination is different depending on 
the stage of pregnancy.
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What is the purpose of an ultrasound 
examination?

The primary goal of ultrasound evaluation during preg-
nancy is to minimize the occurrence of unfavorable obstetric 
outcomes that may result from undiagnosed congenital 
defect in the fetus, fetal immaturity or other intrauterine 
complications. The task of the doctor performing ultrasound 
screening is to refer the pregnant woman to a referral center 
in every case of diagnostic doubts or suspected abnormal 
fetal development.

At each stage of fetal development, the ultrasound 
scan has different scope. The purpose of the examination 
is different in the first trimester of pregnancy as opposed 
to the second and third trimesters. The post-delivery term 
examination is also characterized by certain differences. Re-
gardless of the period of pregnancy during which the test 
is performed, the doctor should present the pregnant 
woman undergoing the test with a written result of the 
test with data enabling the identification of both the person 
under examination and the investigator and a summary 
with detailed elements of fetal anatomy which have been 
assessed and biometric measurements. The printout of the 
ultrasound image is not the result of the examination, but 
only supplementary documentation which may be part of 
the results. The patient should also receive comprehensive 
information about the results.

Who should receive an ultrasound examination?
In accordance with current legislation, ultrasound-based 

screening should be offered to all pregnant women. Re-
fusal by the patient to undergo the examination should 
be documented, in writing, preferably with the pregnant 
woman’s signature.

is ultrasound examination safe?
At present, there are no study results suggesting that 

ultrasonography has an adverse effect on fetal development. 
When performing this examination, it is necessary to follow 
the principle of minimal exposure and time of examination 
to complete the procedure — alara (as low as reason-
ably achievable). In particular, the values of thermal (TI) and 
mechanical (MI) indexes should be below 1, during the entire 
study (TI < 1, MI < 1). The safety principles of ultrasound ex-
amination are described in detail in separate publications [2].

What are the ultrasound equipment 
requirements?

Ultrasound for gynecological diagnostics should have 
the following capabilities: 2D real time, at least 128-step 
grey scale image, capacity to measure distance (at least 
two dimensions), circumference and surface area and ob-
stetric software. Additionally, they should be equipped with 

transabdominal and transvaginal transducers with capacity 
to print and store images.

What should an ultrasound results include?
An ultrasound examination results should present the 

following data:
a) patient’s first and last name, date of birth and Personal 

Identification Number (PESEL),
b) place and date of examination, first and last name of 

the examiner,
c) Information regarding the name of the ultrasound and 

the type and frequency of the transducers used
d) initial diagnosis written by the referring physician, if not 

a routine examination
e) date of last menstrual period and gestational age based 

on last menstrual period
f ) If it is difficult to determine the date of last menstrual 

period, the gestational age should be determined by 
the crown-rump length (CRL) in the first trimester. In 
the absence of testing in the first trimester of the preg-
nancy, the gestational age is determined based on HC 
measured in the second trimester of pregnancy.

g) The examining doctor information which should consist 
of a stamp and his/her signature
It should be clearly stated that any deviation from the 

normal condition of the fetus, the pelvic organ/uterus and 
any other abnormal symptoms diagnosed during the ex-
amination should also be included in the description of 
the examination. Oral communication of such information 
is not acceptable without an appropriate note in the result.

If a complete examination cannot be performed it 
should be noted in the examination result, and guidelines 
should be given on how to proceed and whether a further 
examination is planned. Elements which were unable or 
incomplete to visualize should be marked in the examina-
tion results. If a complete examination cannot be carried 
out or there insurmountable technical constraints during 
pregnancy affecting the quality of the ultrasound examina-
tion (e.g. due to the pregnant woman’s being overweight 
or obese, defects of the uterus, retroverted uterus, uterine 
fibroids etc.), this fact should be noted in the examination 
result, and guidelines should be given on how to proceed 
and whether a further examination is planned.

When informing pregnant woman/parents about the 
result of the ultrasound examination, attention should be 
paid to the limitations of this method and the impossibility 
of excluding all anatomical defects.

ultraSound EXaMination bEforE 10 
WEEKS of GEStation

The ultrasound examination during this period of preg-
nancy should be performed with a transvaginal transducer. This 
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examination is not mandatory, and we perform it on medical 
indications. The purpose of the ultrasound examination before 
10 weeks of pregnancy, performed on medical indications, is:
a) image and location of the fertilized egg — confirma-

tion of the presence of an intrauterine pregnancy or 
confirmation of a pregnancy with an unknown location. 
Special attention should be paid to the location of 
the gestational sac in patients after Caesarean sections 
due to the risk of pregnancy implantation in the scar 
after hysterotomy [3–5]. In case of any doubts in this 
respect, the patient should be referred for examination 
at the referral center.

b) assessment of gestational age — based on fetal 
crown-rump length measurement (CRL)

c) assessment of the presence of the gestational sac 
— measurement of the gestational sac (GS - mean of 
3 dimensions), position in the uterine cavity, number 
of gestational sacs. Until the embryo is visualized and 
until CRL measurement, with GS values above 20 mm 
and absent embryo there is a high risk of miscarriage.

d) assessment of trophoblast echostructure for tropho-
blastic disease in the case of subjective hypertrophy of 
a chorionic echostructure typical in molar pregnancy 
(numerous small and disseminated hypoechogenic 
fields in the chorionic area), serum level of β-hCG 
determination should be ordered and the pregnant 
woman should be referred to hospital.

e) assessment of the number of embryos, chorions and 
amnions — note: in case of a multiple pregnancy, the 
chorionicity and amnionicity should be determined by 
assessing the visibility of two separate or one common 
gestational sac.

f) assessment of the yolk sac (yS) — presence of the YS 
(yes/no), description of possible YS irregularities. Note: 
If GS is present in the absence of YS or the embryo, 
attention should be paid to the possibility of ectopic 
pregnancy (pseudogestational sac).

g) assessment of the presence of the embryo — pres-
ence (yes/no), CRL measurement, presence of the FHR 
(with CRL over 4 mm). Note: Using the transvaginal trans-
ducer, the FHR is visible with CRL ≥ 4 mm. In case of 
absent FHR with CRL< 5mm — the examination should 
be repeated to confirm the proper development of preg-
nancy.

h) using the doppler technique in the examination be-
fore 10 weeks of pregnancy, including for FHR  
assessment, is not recommended. It is preferred that 
FHR is shown in 2D (the so-called B presentation) or 
M-mode. The presence of bradycardia below 80 beats 
per minute increases the risk of miscarriage.

i) Evaluation of the genital organs of the pregnant 
woman — uterus together with the cervix (regular, ir-

regular shape), anatomy (normal, abnormal – defects, 
myomas). We assess the outline and presence of focal 
lesions, i.e. mainly myomas in terms of their location and 
relationship with the trophoblast. Differential diagnosis 
of congenital defects of the uterus during pregnancy is 
limited, but the focus should be on the possible pres-
ence of a septate uterus (the septum has a myometrial 
echostructure and remains in continuity with the uterine 
wall), a double uterus and a unicornuate uterus with 
a residual horn. In contrast, the chorionic strands which 
do not pose a threat to the development of the fetus are 
hyperechoic and remain in continuity with the tropho-
blast. The assessment of the cervix should include the 
possible presence of focal lesions such as myomas or the 
proliferative process (irregular focal lesions with uneven 
contours most often hypoechogenic with increased 
vascularization). The assessment of appendages for fo-
cal changes should be based on the system of simple 
rules, according to the terminology of the IOTA group. 
The examination technique is described in detail in rec-
ommendations for gynecological ultrasounds. Note: 
Abnormal masses in appendages should be described. 
If there are uterine myomas, describe their location and 
take measurements. The recto-uterine pouch should be 
examined for the presence of free fluid. The thickness 
of the fluid layer should be measured at cervical level 
following a perpendicular measurement line, the value 
of the measurement above 10 mm should be recorded 
in the result of the test. If there is no deviation from the 
standard, a detailed description is not necessary, but 
a statement is sufficient, for example: “uterus and ap-
pendages without pathological changes”.

ultraSound EXaMination bEtWEEn  
11+0–13+6 WEEKS of PrEGnanCy  

(Crl bEtWEEn 45–84 MM)
The ultrasound examination performed at this stage of 

pregnancy involves several assumptions. The doctor pro-
viding prenatal care is obliged to explain to the patient the 
validity of these examinations. Each patient has the right 
to receive information about the possibility of performing 
prenatal tests. Such an obligation is imposed by Art. 38. Point 
3 of the Code of Medical Ethics, which states: “A doctor is 
obliged to inform patients with the possibilities of modern 
medical genetics, prenatal diagnosis and therapy.” In some 
Patients, these tests may be reimbursed by the National 
Health Fund (NFZ) within the framework of the Prenatal 
Screening Program, provided that the Patients meet the 
criteria for inclusion in the program.

The primary objective is to assess the anatomical struc-
tures of the fetus, to search for early structural defects and 
to assess the size of the fetus and determine the duration 
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of pregnancy, the date of birth, if this has not been done 
reliably at an earlier stage. Due to the technological de-
velopment of ultrasound and the related high resolution 
and precision of imaging, ultrasound examination between 
11 + 0–13 + 6 allows to suspect an increasing number of 
fetal defects [6–8]. We now estimate that the detection of 
abnormalities of the fetal anatomy in the first trimester is 
about 60% [9–11]. If early anatomical defects of the fetus 
are diagnosed, early prenatal invasive diagnostics can be 
offered to the pregnant woman to exclude the genetic 
disorders. The absolute prerequisite for reliable prenatal 
examination is to obtain ultrasound cross sections images 
in accordance with the standards and to obtain the best 
available images under given examination conditions. In 
connection with the introduction into clinical practice of 
cell-free fetal DNA in maternal blood (cffDNA) for screening 
for chromosome aberrations, in selected clinical situations 
it is recommended to suggest this diagnostic method to 
the pregnant woman. The evaluation of cell-free fetal DNA 
in maternal blood is recommended (only if there are no 
anatomical abnormalities in ultrasound examination) for 
pregnant women of the indirect risk group of trisomy 21, 
18, 13 (1:300–1:1000) [12]. If an abnormal prenatal screening 
result, structural defect in the fetus or abnormal values of 
nuchal translucency (above 95th percentile) are found, the 
pregnant woman should be referred for further evaluation at 
the referral center with the genetic consultation [13]. Due to 
the increase in the number of Caesarean sections in Poland 
(42.2% according to the Euro-Peristat 2015 report), more 
frequent complications occur in subsequent pregnancies in 
the form of implantation of a pregnancy in a scar after Cae-
sarean section and as a result of trophoblast growth [14–16].

Therefore, if the trophoblast is located on the anterior 
wall of the uterus, it is recommended to accurately assess 
the site of hysterotomy. In cases of doubts and suspicion 
of trophoblast growth in the scar after Caesarean section, 
the pregnant woman should be immediately referred to 
the reference center.

In other cases, at this stage of pregnancy we do not 
assess the location of the trophoblast, and it is particularly 
unjustified to make a diagnosis or suspicion of extremally 
low-lying trophoblast.

A detailed assessment of the structure of the fertilized 
egg includes the following elements (abdominal or trans-
vaginal transducer):
a) number of gestational sacs and fetuses in the uterine 

cavity
b) fetal heart rate evaluation (FHR)

Note: during normal pregnancy, the fetal heart rate de-
creases from about 170 beats per minute at 11 weeks of 
pregnancy to about 150 beats per minute at 14 weeks.

c) biometrics

CRL — crown-rump length measurement — assess-
ment/verification of gestational age when CRL< 84 mm. 
Note: every effort must be made to ensure that the 
CRL is measured reliably and precisely, because this is 
the basis for determining the age of the fetus and the 
date of delivery. CRL measurement should be taken 
when the fetus is in a neutral position and on its back, 
in the sagittal section. The value of 45 mm corresponds 
to 11 weeks + 0 days (according to some nomograms 
11 weeks + 2 days) and 84 mm – 13 weeks + 6 days 
(14 + 1 respectively)

d) fetal anatomy assessment [18–21]
•	 skull — shape, cerebral falx, plexuses, proportions 

of the choroid plexuses and cerebrospinal fluid in 
the fetal skull

•	 facial skeleton — we recommend assessing the pro-
file and presence of eyeballs if possible

•	 abdominal walls — umbilical cord insertion visibil-
ity position of the stomach - on the left under the 
diaphragm

•	 fetal heart — location, axis and heart rate; if possible, 
it is good clinical practice to visualize 4 cardiac cham-
bers and a cross-section through the transverse part 
of the ductal and aortic arches (expected V sign) 
mapped with colored Doppler.

•	 bladder in the sagittal projection (in some normal 
pregnancies it may be difficult to see)

•	 upper and lower limbs — tri-segmental assessment
•	 assessment of the chorion, description of possible 

irregularities
•	 chorionicity assessment in multiple pregnancy 

(LAMBDA or T sign)
The second goal of ultrasound examination at 

11 + 0 – 13 + 6 weeks of pregnancy is to assess the risk of 
the most common chromosome aberrations (trisomy 21, 18, 
13) [1]. The risk calculation is based on the history, maternal 
age, assessment of ultrasound and biochemical markers and 
should be performed using FMF-certified calculators only.

We recommend providing two risk values: background, 
which takes into account the age of the pregnant woman and 
a final result which evaluates all used ultrasound markers 
and biochemical parameters. It is a mistake to provide the 
patient with two separate results: the first one based on 
ultrasound examination alone, and the second one based 
on the ultrasound and biochemical markers.

In case of blood sampling for biochemical test on the 
day of ultrasound, the patient should be given a preliminary 
result of the examination without the risk of genetic defects 
(evaluation of gestational age, evaluation of fetal anatomy).

The final result of the examination with the genetic 
risk assessment should only be given after the biochemi-
cal test result.
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Ultrasound markers include the following basic mark-
ers [17]:
a) fhr — fetal heart rate
b) nt — nuchal translucency.

Principles of assessing fetal NT according to FMF [18, 22]:
a) image magnification — the head and 1/3 of the fetal 

chest occupy the entire screen.
b) neutral fetal head position — no excessive bending 

in either direction of the fetal head.
c) fetus position — fetal sagittal section.

Note: The sagittal section is obtained by showing the 
tip of the nose, nasal bone, nasal skin, hypoechogenic 
mesencephalon and a rectangular image of the fetal jaw.

d) amniotic membrane — if it is visible, it must be dis-
tinguished from the skin of the fetus. Note: To obtain 
a contrasting NT and amniotic membrane image, reduce 
the gain to low values.

e) nt measurement — at the widest point, markers “inner 
to inner”, horizontal arms of markers placed on the NT 
limiting lines.
Note: If the umbilical cord runs around the neck of the 
fetus, it is recommended to first assess the anatomy of 
the fetus counting on the change of the fetus position. 
If this is not possible, it is possible to measure above 
and below the course of the umbilical cord and note 
the mean value, avoiding the use of such expressions 
as “umbilical cord around the neck” in the description.
The risk assessment of fetal chromosome aberrations 

should be performed between 11 + 0 – 13 + 6 (at 45–84 mm 
CRL). Mother’s age, history, NT and FHR in combination with 
biochemical markers (PAPP-A, free beta-hCG subunit) are 
components of the so-called combined test, also known as 
FTS (First Trimester Screening) [1, 22, 23]. Biochemical test 
which includes at least two of the above-mentioned elements 
is an indispensable element of a correct risk calculation.

A risk assessment without biochemical markers is an in-
correct practice and such a result should be considered as 
incomplete.

It is not appropriate to replace a biochemical test with 
a free fetal DNA test, as biochemical markers are not only 
used to assess the risk of trisomy.

Biochemical tests of the first trimester should be performed 
only on FMF-certified machines (Delfia, Kryptor, Roche).

The optimal time to collect blood for biochemical tests 
in the first trimester is 10–11 weeks of pregnancy.

Evaluation of the blood sample should be performed 
no later than 13 + 6 weeks of pregnancy (CRL — 84 mm).

In the case of abnormal values of collected biochemical 
markers, they should not be re-tasted unless an error is sus-
pected in the collection, storage or transport of the sample.

Evaluation of additional ultrasound markers of chromo-
some aberrations [23–25]:

•	 nb — nasal bone
•	 Note: we don’t measure nasal length in the first trimester 

of pregnancy. It is evaluated as: present, absent (hypoplas-
tic) or not assessable (under difficult technical conditions).

•	 dV PiV — ductus Venosus, PIV)
•	 tr — tricuspid regurgitation

Assessment of additional markers increases the Detec-
tion Rate (DR) for trisomy 21 chromosome to 95%, with False 
Positive Rate (FPR) at 2.5%.

A physician with appropriate audits and an FMF license 
to assess additional markers (NB, TR, DV PIV) and a Polish 
Society of Gynecologists and Obstetricians — Ultrasound 
Section certificate can use additional markers to calculate 
the risk of genetic defects.

Invasive diagnostics (chorionic biopsy, genetic amnio-
centesis) should be recommended for pregnant women, 
who after performing the combined test (pregnant woman’s 
age, FHR, NT, PAPP-A, free beta-hCG), have a risk of chromo-
some aberrations in the fetus ≥ 1:300.

In the light of recent reports, the additional risk of preg-
nancy loss (adjusted for specific risk groups) and indications 
for amniocentesis) after the amniocentesis is about 0.1% [26].

During the first trimester of pregnancy, it is good clinical 
practice to try to exclude the occurrence of major ultrasound 
markers of chromosome abnormalities [27].
•	 hernia of the anterior abdominal wall (omphalocele)
•	 common atrioventricular canal,
•	 megacystis,
•	 congenital diaphragmatic hernia,
•	 holoprosencephaly, 

If they are present, regardless of other markers, the risk 
of chromosome aberrations in the fetus increases and 
the pregnant woman should be referred to a referral 
center for further examination and invasive diagnostics.
A referral to an invasive procedure (chorionic biopsy, 

amniocentesis, cordocentesis) may be issued by an obstetri-
cian-gynecologist or a perinatologist. Genetic consultation is 
not necessary to perform an invasive procedure (but it is recom-
mended especially in the case of genetic disease family history).

Ultrasound examination between 11 + 0–13 + 6 also 
provides the possibility of achieving the third aim of calcu-
lating the risk of pre-eclampsia PE [28–30].

Specialists with appropriate FMF certification can per-
form an extended examination PE risk calculation based 
on patient history, arterial pressure (MAP), uterine arterial 
pulsation index (Ut PI), placental growth factor (PlGF) con-
centration in pregnant blood serum [31].

If PlGF measurement cannot be used, PAPP-A values 
below 0.4 MoM suggest an increased risk of pre-eclampsia.

The ASPRE study in pregnant women examined the 
risk of PE preeclampsia using the FMF algorithm between 
11 + 0–13 + 6 weeks of pregnancy.
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In the high-risk group > 1:100 administration of acetyl-
salicylic acid (150 mg/day, from 11–14 weeks of pregnancy) 
reduced the incidence of PE < 37 weeks by 62% (p = 0.004) 
and PE < 34 weeks by 82% [32].

If a high risk is identified (currently the most common 
cut-off points are > 1:100 or > 1:150), prophylaxis with 
150 mg of acetylsalicylic acid (once a day before sleep) 
introduced after risk evaluation (week 11–14) and before 
16 weeks of pregnancy and continued until 36 weeks is 
recommended [32].

Each result of the ultrasound examination performed in 
the first trimester of pregnancy should be completed with 
a commentary and possible recommendations for further 
treatment for the referring doctor and the Patient.

ultraSound EXaMination in PrEGnanCy 
WEEKS 18–22 and 28–32 —  

fEtal dEVEloPMEnt aSSESSMEnt
The aim of an ultrasound examination in weeks 18–22 of 

pregnancy is a detailed assessment of the fetal organs in 
terms of congenital defects (assessment of the fetal ana-
tomical structure). Weeks 28–32 examination entails first 
and foremost the assessment of fetal growth and possibly 
fetal wellbeing assessment is particular clinical situations. In 
addition, the examinations are to determine the approxi-
mate fetal weight and gestational age (in case the date of 
last menstrual period is not known and/or no ultrasound 
was performed in the first trimester of pregnancy), based 
on biometric parameters. It is worth noting that both the 
multitude and individual variability of parameters (BPD, HC, 
AC, FL, HL, TCD) on the basis of which the gestational age 
can be determined, causes that the accuracy of this method, 
during this period of pregnancy, may be incorrect. In the 
first half of the second trimester (14–20 weeks), on the basis 
of the measurement of HC and the cerebellar transverse 
dimension, the gestational age can be estimated with an ac-
curacy of ± 7, ± 10 days. In the third trimester of pregnancy, 
the average spread of the estimated gestational age (mul-
tiparameter evaluation) is ± 3 weeks — in such situations 
HC or TCD is recommended to be used for the evaluation of 
the progress of pregnancy in the third trimester.

It should also be added that if the gestational age had 
previously been defined based on the CRL in the first trimes-
ter of pregnancy, no correction should be made for that age 
based on biometric measurements carried out in the second 
and third trimesters of pregnancy to adjust the date of birth.

1. biometry, determination of estimated 
fetal weight and gestational age

measurement based on biometric parameters: 
bPd – bi-Parietal diameter, 
hC – head Circumference, 

aC - abdominal Circumference, 
fl – femur length, 
optionally hl - humerus length 
and tCd — transverse Cerebellar diameter [1, 33].

bi-parietal diameter (bPd) — the transthalamic plane 
(recommended)
a) cross-section at the height of the thalami,
b) insonation angle 90°,
c) symmetric hemispheres and calvaria, the cerebellar 

hemispheres should not be in the plane of the image
d) midline falx with the cavum septi pellucidi.

Note: The calipers should be set according to the refer-
ence method used (usually “outer to inner” edge if the 
calvaria wall). In the transventricular plane, it is rec-
ommended to measure the width of the brain’s lateral 
ventricles.
Brain structures visible in particular planes:
Transthalamic plane: anterior horns of the lateral ven-

tricles, CSP, thalami, hippocampus
Transventricular: parallel to the plane described above, 

anterior and posteriori horns of the lateral ventricles, CSP.
Transcerebellar: anterior horns of the lateral ventricles, 

cavum septum pellucidum (CPS). thalami, cerebellum, cis-
terna magna.

fetal head circumference (hC) — measurement plane 
analogous to BPD measurement.

Note: use an ellipse, covering the outer outline of the 
fetal skull.

abdominal circumference (aC) — measurement plane:
a) cross section in the transverse plane,
b) umbilical vein at the hepatic sinus level,
c) visible gastric bubble, invisible kidneys.

Note: Use an ellipse, covering the external contour of 
the fetal abdomen.

femur length (fl) — measurement plane:
a) Measurement in the longest axis,
b) Insonation angle 45–90°.

Note: The markers should be placed on the farthest ends 
of the bone, excluding cartilage if visible.

fetal humerus length (hl) — measurement plane:
a) measurement in the longest axis,
b) Insonation angle 45–90°.

Note: The markers should be placed at the farthest ends 
of the bone, not including cartilage if visible

2. Evaluation of fetal structures and organs  
— evaluation of fetal anatomy [1, 33–35]

Table I presents the recommended minimum values 
of fetal anatomy during ultrasound examination between 
18–22 weeks of pregnancy.
a) Skull —evaluation of 4 features:

•	 Size — assessment when measuring BPD, HC.
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•	 Shape — oval, no loss of continuity - except for 
cranial sutures. Abnormal shape (lemon, strawberry, 
clover leaves) should be documented.

•	 Continuity — no bone defects, no external visible 
brain structures.

•	 Echogenicity — homogeneous, only cavities at 
the cranial sutures. The "excessively" visible brain 
structures of a fetus may show defects in bone min-
eralization (e.g. hypophosphatasia, osteogenesis 
imperfecta), similarly to the susceptibility of the 
skull to transducer compression through maternal 
abdominal walls [36].

b) fetal central nervous system — assessment in at 
least three planes allowing for visualization of the CNS 
— transventricular, transthalamic and transcerebellar 
(posterior fossa).
The following should be visualized: lateral ventricles with 
choroid plexuses, cavum septum pellucidum, cerebral 
falx, thalami, cerebellum and cistern magna. The pos-
terior horn of the lateral ventricle should be measured.

c)  fetal face — the assessment should include the evalu-
ation of the upper lip (assessment of the presence of 
cleft), alveolar process of the jaw, eyeballs, face profile, 
visibility and measurement of nasal bone.

d) fetal neck — assessment of the presence of possible 
tumors. The assessment includes examination for lesions 
such as the cystic hygroma or teratoma in this area and 
measurement of NF — Nuchal Fold in 18–22 weeks of 
pregnancy.

table 1. Recommended evaluation of the fetus in the second trimester of pregnancy (18–22 weeks of pregnancy)

Head

Skull continuity
Cavum septi pellucidi
Cerebral falx
Thalami
Lateral ventricles
Cerebellum
Cisterna magna

Abdomen

Stomach in the correct position
Bowels not expanded
Both kidneys present
Umbilical cord insertion
Bladder

Face
Eyeballs, Face profile
Mouth, upper lip
alveolar process of the jaw

Skeleton
Spine - no defects
(axial, sagittal and coronal plane)
Upper and lower limbs — tri-segmental

Neck Lack of tumors (cystic hygroma, neck teratoma) Placenta Position
Possible abnormalities

Chest/Heart

Shape of the chest
Size, position and axis of the heart
Heart rate,
4 chamber view
Outflow track from the heart ventricles
3-vessel view
3-vessel-trachea view

Umbilical cord Number of vessels, insertion

Gender Female of male*

*optional, depending on examination conditions and patient’s wish

table 2. Recommended range of fetal heart rate screening [1]

Minimum evaluation parameters have been bolded

FETAL HEART SCREENING performed by an obstetrician-
gynecologist
•	 determination of the sides of the fetus based on its position 

in the uterus
•	 Visualization of the stomach
•	 Visualization of the aorta descending to the front and left of the 

fetal spine
•	 Visualization of the inferior vena cava forward of the aorta and to 

the right of the fetal spine
•	 Visibility of the heart in the chest
•	 heart size - the area of the heart is about 1/3 of the chest area
•	 Visualization of the heart on the left side of the chest
•	 determination of heart axis — 45° ± 20°
•	 No pericardial fluid
•	 assessment of the heart rate — preferably in the left ventricle 

in a four-chamber projection at the ventricular septum at 
the border of inflow and outflow, which gives the possibility 
to additionally determine if there is no atrial to ventricular 
impulse conduction disturbance - (normal sinus rhythm 110–
160 beats/min)

•	 Visualization of the 4 cardiac chambers (4ChV) with a cross 
of the heart

•	 Visualization of 3 vessels in the upper mediastinum (3V) 
— pulmonary trunk, aorta, upper vena cava

•	 Visualization of 3 vessels and trachea in the upper mediastinum 
(3VT) — trachea to the right of the aortic arch and ductal arch

•	 Visualization of the outflow tracts from the chambers:
•	 LVOT — the left ventricular outflow tract is not divided, septal-

vascular continuity is maintained
•	 RVOT — the right ventricular outflow tract is divided into 

branches: right and left pulmonary artery and ductus arteriosus
•	 Visualization of the crossing of ao and Pa after leaving the 

respective chambers

4CHV (4 Chamber View), 3VV (3 Vessel View), 3VTV (3-Vessel-Trachea View), 
LVOT (Left Ventricle Outflow Tract), RVOT (Right Ventricle Outflow Tract)
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e) fetal chest — regular shape, without deformities, both 
lungs of homogeneous echogenicity, without patho-
logical masses, fluid reservoirs and mediastinal displace-
ment. Hypoechogenic diaphragm line visible on the 
sagittal section.

f) fetal heart — it is recommended that the fetal heart 
image is magnified so it occupies 1/3 of the image.

g) fetal abdomen — the position of internal organs in 
relation to the heart apex should be assessed:
•	 fetal stomach on the left side, position and shape 

abnormalities (e.g. double bubble image) should 
be documented.

•	 bowels should be located in the abdomen. Signs 
of bowel loop dilatation should be documented.

•	 Cord insertion should form a picture of the letter T 
with the abdominal wall. The cord insertion should 
be examined for any disturbances in the anterior 
abdominal wall (umbilical hernia, gastroschisis). The 
number of vessels in the umbilical cord should be 
determined, preferably by doppler ultrasonogra-
phy, showing the course of the umbilical arteries 
along the fetal urinary bladder or on the transverse 
section. The presence of a single umbilical artery 
should be an indication for a thorough reassess-
ment of the fetal anatomy or further diagnosis at 
the referral center.

•	 fetal gallbladder is not part of a routine evaluation 
in the 2nd and 3rd trimester

•	 both kidneys should be visualized, the expansion 
of the pelvicalyceal system should be documented 
(measurement of AP or PA on the transverse sec-
tion). The measurement of the renal pelvis should 
be performed on the transversal section of the fetal 
abdomen at the height of the fetal kidneys with the 
fetal spine at 6 or 12 o’clock. A measurement above 
7 mm should be considered as an indication for 
verification at the referral center.

•	 fetal urinary bladder should be visualized, magni-
fication and abnormal shape should be documented 
(e.g. “keyhole” image — posterior urethral valve).

•	 fetal spine — assessment in the sagittal, axial and 
coronal planes with assessment of skin continuity. 
Spina bifida is often accompanied by changes in the 
fetal CNS anatomy (cerebellum — banana sign, col-
lapsed cisterna magna). Other measurement planes 
may be helpful in detecting deformations e.g. of the 
vertebrae or sacral agenesis.

h) fetal limbs — minimum evaluation involves three-seg-
mental view of the fetal limbs. It is not recommended 
to count fingers and toes.

i) Placenta evaluation — the minimum evaluation in-
cludes determining the position of the placenta and 

the relation to the cervical internal os in the sagittal 
projection. Abnormalities in the placenta structure 
— hematomas, tumors and other pathological masses 
should be documented. Pregnant women after uter-
ine procedures or with a low-lying placenta should be 
referred for a follow-up placenta accreta examination. 
In cases of doubts, the placenta should be reassessed, 
or the patient should be referred to a higher reference 
center to evaluate for PAS (placenta accreta spectrum) 
— the currently recommended term for placental ac-
creta/increta/percreta.

j) Examination of the cervix, uterus, uterine append-
ages — During the second trimester ultrasound exami-
nation it is possible to assess the risk of preterm birth by 
measuring the length of the cervical canal.

k) In case the so-called “amniotic sludge” is found, this fact 
should be recorded in the result of the examination. Any 
abnormal masses within the cervix or adnexa should 
be documented if they may constitute an obstacle to 
delivery.

l) Evaluation of amniotic fluid — may be performed 
subjectively or using semi-quantitative indicators (AFI, 
MVP, DP). Pregnant women with abnormal amounts of 
amniotic fluid should receive a detailed fetal evaluation 
at a reference center.

m) fetal gender evaluation — may be performed upon 
request and after the parents’ consent. If there are any 
changes of the nature of e.g. testicular hygroma, ovar-
ian cyst or clitoral hypertrophy, this should be included 
in the test description.

n) In the 3rd trimester examination during pregnancy, the 
assessment of blood flow in the umbilical artery, mid-
dle cerebral artery or uterine arteries is not routinely 
performed. However, it may be performed if the ex-
amining physician, who is qualified to do so, considers 
this examination to be clinically justified and is able to 
interpret the results.

V. fEtal ultraSound EXaMination aftEr 
dEliVEry datE

After 280 days of pregnancy, the risk of intrauterine fetal 
death is greater, especially in cases of fetuses with previously 
undiagnosed growth restriction (SGA) [37]. According to the 
current recommendations, after delivery date, each patient 
should have an ultrasound examination, which primary 
goal is [38]:
1. Evaluation of the fetal position and presentation,
2. Evaluation of fetal heart activity and beats per minute,
3. Biometry and determination of the estimated fetal 

weight — if the stage of delivery makes it possible 
and since the last evaluation was more than 7 days 
ago. Measurement based on the following biometric 
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table 3. Ultrasound examination report form in 18–22 and 28–32 weeks of pregnancy

First name, Surname:…………..……................................
Date of birth:………………………..………..............
PESEL (Personal Identification Number) ......................................…
LMP/gestational age based on LMP…………................…………
Date of examintion:………………………………..
Machine………………………………….………….....
Transduer…………………………………..........….
Referring physician…...............................
Examining physician…………...............…..

FETAL ANATOMY EVALUATION normal abnormal not 
visualized

hEad

Shape

Cavum septi pellucidi

Midline falx

Thalami

Lateral ventricles, Vp standard up to 10 mm

Cerebellum

Cisterna magna – standard 2–10 mm

faCE

Orbits

Face profile

Nasal bone, NB…(mm)

FETAL BIOMETRY Upper lip and lower lip

Parameter mm week Alveolar process of the jaw

BPD NECK, NF standard up to 6 mm

HC HEART

AC Heart activity ……………..ud/min

FL Axis

HL Size

TCD 4-chamber view

Fetal weight (g) 3-vessel-trachea view

PLACENTA:
Position (wall).....………………………………….
Distance from os (mm)………………………

Left ventricular outflow

Right ventricular outflow

ABDOMEN

Stomach

AMNIOTIC FLUID (volume) 
□ normal □ abnormal 
AFI (cm)…………… MVP (cm)…………

Bowels

Kidneys

Urinary bladder

FETAL MOVEMENTS
□ normal □ absent

Abdominal cord insertion

Number of cord vessels □ 2 □ 3

SKELETON

FETAL LIE
□ longitudinal □ cephalic □ breech
□ transverse □ oblique

LIMBS

Left upper limb

Right upper limb

Left lower limb

Right lower limb

COMMENT: GENDER (optional) □ M □ Ż

RECOMMENDATIONS:

CONCLUSIONS:
□ normal and complete exam result
□ normal but incomplete exam result



499

Dariusz Borowski et al., Practice guidelines of the Polish Society of Gynecologists and Obstetricians

www. journals.viamedica.pl/ginekologia_polska

parameters: BPD — Bi-Parietal Diameter, HC — Head 
Circumference, AC — Abdominal Circumference, and 
FL — Femur Length using the Hadlock equations to 
estimate fetal weight,

4. Assessment of the volume of amniotic fluid (AFI or MVP),
5. Assessment of the position of the placenta and its rela-

tion to the internal cervical os,
6. In justified cases — further evaluation including the fetal 

biophysical profile (BPS, Manning test) and/or umbili-
cal arterial Doppler and middle cerebral artery Doppler 
with qualitative assessment of the flow spectrum and 
semi-quantitative assessment, including determination of 
the PI - Pulsatility Index, with reference to reference values.
It should be emphasized that the ultrasound examina-

tion after the expected delivery date carries the highest 
risk of error. In the case of finding fetal presentation other 
than cephalic, too low or too high fetal weight, or reduced 
volume of amniotic fluid, it is necessary to refer the patient 
to an obstetric-gynecological hospital to plan the delivery.

ultraSound EXaMination of MultifEtal 
PrEGnanCy

Multiple pregnancy cannot be considered a physiologi-
cal pregnancy and is associated with an increased risk of 
premature delivery, pre-eclampsia, complications related 
to fetal growth and death. For this reason, obstetric care for 
this type of pregnancy is usually provided in referral centers.

This type of pregnancy is diagnosed by ultrasound ex-
amination performed in the first trimester. During the exami-
nation, chorionicity and amnionicity (number of chorions 
and amnions) are determined. Assessment of chorionicity 
from the ultrasound examination shall be documented by 
a sonographic image

If the pregnant woman reports after the 14th week of 
pregnancy or if chorionicity cannot be determined and 
both fetuses are of the same sex, it should be treated as 
a monochorionic twin pregnancy.

The rules of ultrasound examination in a patient with 
a dichorionic twin pregnancy:
1. The diagnosis of a dichorionic pregnancy by ultrasound 

in the first trimester of pregnancy is based on the fol-
lowing findings: two separate sacs with embryos and 
a lambda sign;

2. ultrasound examination in multiple pregnancies should 
be performed:
a) in the first trimester of pregnancy (11–13 weeks + 

+ 6 days) — with an assessment of the risk of genetic 
defects for each fetus separately,

b) in the second trimester of pregnancy (18–22 weeks) 
— with evaluation of the anatomy of each fetus 
and with transvaginal measurement of the cervical 
length

c) in the third trimester of pregnancy examination 
should be performed in weeks 28, 32, 36 — to assess 
the growth of the fetuses (if a mass discrepancy is 
greater than or equal to 25% is found, the patient 
should be referred for care to a third degree perinatal 
care center),

d) before delivery — to determine fetal presentation;
The rules of ultrasound examination in a patient with 

a monochorionic twin pregnancy:
Due to the frequent occurrence of specific complications 

associated with fetal growth and the risk of fetal intrauterine 
death, the care of monochorionic twins must be performed 
at a third-degree level of perinatal care. In addition to ultra-
sound examinations, fetal echocardiography should always 
be ordered in this type of pregnancy.
1. care of a patient with monochorionic diamniotic preg-

nancy:
a) The diagnosis of a monochorionic diamniotic preg-

nancy results from an ultrasound examination in 
the first trimester finding a single gestational sac 
with two embryos and two amniotic sacs, with the 
insertion of the amniotic membrane separating the 
embryos to the chorion having the shape of the 
letter “T”,

b) ultrasound examination in a monochorionic diam-
niotic pregnancy should be performed: — in the 
first trimester of pregnancy (11–13 weeks + 6 days) 
— with an evaluation of the risk of genetic defects 
(the same for both fetuses) and fetal biometry,

c) from week 16 of pregnancy, every 2 weeks for the 
detection of TTTS or sIUGR, taking into account as-
sessment of: fetal biometry, volume of amniotic fluid 
in both sacs, symptom of free-floating intertwin 
membrane, filling of both fetal urinary bladders and 
vascular flows by Doppler (umbilical arteries, middle 
cerebral arteries, venous ducts).

In the case of complications, the frequency and scope 
of ultrasound examinations should be decided individually.

d) before delivery — to determine the biometrics and 
presentation of the fetuses;

2. care of a patient with monochorionic-monoamniotic 
twin pregnancy:
a) the diagnosis of a monochorionic-monoamniotic 

pregnancy is based on the finding of a single gesta-
tional sac with two closely spaced embryos and no 
embryo separating membrane in the first trimester 
of pregnancy; the absence of the separating mem-
brane should be confirmed in subsequent ultra-
sound examinations; it is also important to exclude 
the presence of conjoined twins,

b) ultrasound examinations in a monochorionic-mono-
amniotic pregnancy shall be performed: — in the 
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first trimester of pregnancy (11–13 weeks + 6 days), 
with an assessment of the risk of genetic abnormali-
ties (the same for both fetuses), exclusion of con-
joined twins and an assessment of cords insertion,

c) from the 16th week of pregnancy — every 2 weeks 
with the assessment of fetal growth and vascular 
flows by Doppler evaluation (umbilical arteries, 
middle cerebral arteries, venous ducts).

d) in the second trimester of pregnancy (18–22 weeks) 
— with evaluation of the anatomy of each fetus and 
transvaginal measurement of the cervical length,

e) in hospital conditions from the 26th week — with 
an assessment of the fetal hemodynamics: Doppler 
examination of vascular flows (umbilical arteries, 
middle cerebral arteries, venous ducts) — should 
be performed at least twice a week.

ConCluSionS
For the safety and the highest quality of services pro-

vided, the ultrasound examination should be performed by 
an individual with appropriate qualifications, confirmed by 
appropriate documents issued by national and international 
organizations and subjecting their results to periodic control 
and audit.

At the time of this update, the documents confirming 
the above skills and qualifications are: 
1. documents confirming the specialization in obstetrics 

and gynecology,
2. certificates issued by the Ultrasound Section of the Pol-

ish Society of Gynecologists and Obstetricians
•	 Basic certificate of the Ultrasound Section of the 

Polish Society of Gynecologists and Obstetricians,
•	 Certificate of Prenatal Screening of the Ultrasound 

Section of the Polish Society of Gynecologists and 
Obstetricians,

•	 Certificate of Fetal Heart Examination of the Ultra-
sound Section of the Polish Society of Gynecologists 
and Obstetricians,

3. Certificates issued by international organizations, i.e.:
•	 FMF certificate of competence in measurement of 

nuchal translucency (NT),
•	 FMF certificates in other ultrasound markers (NB, TR 

and DV and uterine artery),
•	 Diploma in Fetal Medicine — issued by FMF.
Since 2012, the Ultrasound Section of the Polish Society 

of Gynecologists and Obstetricians has been conducting 
courses and workshops, as well as theoretical and practical 
exams in order to select specialists in prenatal diagnosis and 
fetal echocardiography.

The Ultrasound Section of the Polish Society of Gynecol-

ogists and Obstetricians additionally recommends:

1. Conducting the examination in conditions that allow 
to the sonographer to concentrate (limited of the  
number of people present at the study, keeping silence 
in the office).

2. The presence of children in the examination room dur-
ing examination is not recommended
The rules described above also apply to the performance 

of ultrasound examinations according to the recommenda-
tions of the Polish Society of Gynecologists and Obstetri-
cians in the period between 11–14 weeks of pregnancy, 
18–22 weeks of pregnancy, 27–32 weeks of pregnancy, and 
immediately after week 40 referred to in the Annex to the 
Regulation of the Minister of Health of 16 August 2018 (item 
1756): Organisational Standard of Health Care for Entities 
Providing Perinatal Care Services [39].

The guidelines are accompanied by a guide containing 
images showing the normal scans obtained during ultra-
sound examination.
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www.dorocznawroclawska.viamedica.pl 

Konferencja jest skierowana do wszystkich osób zainteresowanych tematyką. Sesje satelitarne firm farma-
ceutycznych, sesje firm farmaceutycznych oraz wystawy firm farmaceutycznych są skierowane tylko do osób 
uprawnionych do wystawiania recept lub osób prowadzących obrót produktami leczniczymi — podstawa prawna: 
Ustawa z dnia 6 września 2001 r. Prawo farmaceutyczne (Dz. U. z 2017 r. poz. 2211, z późn. zm.)

Doroczna 
Wrocławska 
Konferencja 

Ginekologów 
i Położników 

2 października 2020 roku
Przewodniczący Komitetu Naukowego:
prof. dr hab. n. med. Mariusz Zimmer
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