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IDENTIFICATION OF FALLOPIAN TUBES USING THE NEW NON-CONTRAST
ULTRASONIC TECHNIQUE "THE MOBILE HYDRO ACOUSTIC WINDOW™

Summary. The objective was to design and to evaluate the sensitivity of the non-contrast ultrasound technique of "mobile (hydro)
acoustic window" (MHAW) which could be used during the routine transvaginal ultrasound (TVS) for improvement to visualize of
pelvic objects. It has been demonstrated that the use of non-contrast ultrasound MHAW-technique during the routine transvaginal
ultrasound s an effective diagnostic method for assessing the anatomical and some functional characteristics of the fallopian tubes in
female infertility. The MHAW- ultrasound technique is very convenient and informative when there is doubts the fallopian tubes
anatomy or functionality. However, it should be emphasized that the method requires a special skills from the sonographer. The
sensitivity of MHAW-technique may be less for women with some individual ultrasonic and anatomical features of pelvic organs and
tissues. The obtained information may have a crucial importance if choosing the optimal algorithm for the infertile couple when
suspicions of altered anatomy arise. The MHAW-technique provides a good opportunity for both anatomical and functional of the
fallopian tubes evaluation the fimbrio-ovarian relationship and tubal ovum pick-up including. MHAW is easy and affordable ultrasound
technique which can be used in cases of unexplained infertility.
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Introduction

TVS is the first-line test became one of the cornerstones
laying in the foundation of the development of Reproductive
Medicine - ChizenD.R., PiersonR.A. (2010) [1]. Nevertheless,
the abilities of TVS are limited due to the insufficient wave
transmission of ultrasonic signal by the transducers with the
high frequently and resolution. The main properties of the
signal depend on its reflection by the tissues at the interface
of solid and liquid media. So strengthening the effect can
improve the image quality of the scanned object. The use
of the effect of full bladder during abdominal ultrasound was
an excellent solution, which opened the broad prospects for
the development of the method. Rare works reported the
cases of non-systematic visualization of the unaltered fallopian
tubes during TVS. Timor-Tritsch JE, Rottem S, 1987 [2],
Asim Kurjak, Frank A Chervenak, 2003 [3], pointed on the
possibility of identifying fimbriae of fallopian tubes visualized
in free fluid surrounding the ovary following ovulation or
HSG [1-3]. Nevertheless, we did not encounter any reference
to the evidence base and methodology of non-contrast
ultrasonic identification of fallopian tubes with the normal
anatomy, as well as about the possibilities for description the
details of the ultrasound structure of the unaltered fallopian
tubes. The correct assessment of the functional state of the
Fallopian tube will be useful in management of infertile
couple. It is important not only for the natural conception
optimization, but also for the correct choice of treatment
methods, such as intrauterine insemination or laparoscopy
[4, 5, 6]. Moreover, information about unaltered Fallopian
tubes can be very valuable for prognostic purposes. The
visual assessment of oviducts is useful if we need obtain the
information of the spatial fimbrio-ovarian relationship [7].

Objective: To design the new non-contrast ultrasound
technique of "mobile hydroacoustic window"” (MHAW) to
improve possibilities of routine transvaginal ultrasound and
to evaluate its sensitivity.

Materials and methods

The MHAW - technique: The sufficient amount of fluid to
create the "mobile hydroacoustic window™ can be detected
at different periods of the menstrual cycle.

Explication of the fig. 1: VU (vesicouterine) fluid level;
SU - ligament uterosacral; RU (rectouterine) pouch; RUP
fluid level - fluid level in the rectouterine pouch; RV
(rectovaginal) pouch; Fossa ovary fluid level.

Initially, the sonographer performs a routine TVS,
determining the position, structure, dimensions of a uterus,
ovaries and other pelvic organs. The next task is to create
MHAW. You can use the fluid any origin that was accumulated
in low spaces of pelvis. Usually we use the pelvic fluid which
appeared following ovulation. The careful palpation through
the abdominal wall with physician's free hand can help to
"push out” the omentum or bowel loops from the area of
"MHAW" to increase the size and improve visualization through
the window. Once the researcher sees the object fragment
e.g. fimbriae he should try to gently move transducer along
the object and make the next attempt to increase the MHAW
size. If you fix the scanning head of transducer in the depth
of the pelvis after recently occurred ovulation, the fluid may
accumulate around the probe and the MHAW could increase.
Sometimes, for increasing the MHAW is not necessary to
move a transducer into the depth, just pull slightly the
transducer while rotating. The volume of fluid, which we
can use to create the effective MHAW for searching the
separate fimbria, is starting from 0,5 cm3. However, with the
increase of the MHAW fluid volume we can identify not only
small details but one or two adjacent parts of the fallopian
tube (see at Fig. 2). If the funnel with fimbriae is located far
away from the MHAW - it might be problematic to identify
the object irrespective of the fluid volume used to create
the MHAW. Also it may be a problem for this Fallopian tube
functionality. Ultimately, visualization quality of an object
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Fig. 1. Anatomical and ultrasound landmarks in the MHAW-technique.
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Fig. 2. The echograms with the images of tubal parts: the ampoules, the funnel and fimbriae. MHAW-technique.

depends largely on its topography and ultrasound properties
of pelvic tissues, rather than only from the size of MHAW.

The examination with the MHAW-technique is beginning
within the recto-vaginal space (RV see Fig. 1).

Scanning the fallopian tubes in the MHAW-technique
should be started with the cervix uteri sagittal sections to use
it as a suitable topographical landmark and first place where
the fluid will appear. Rectovaginal space is the lowest place
in the pelvis where the fluid is concentrated. It is expedient
to scan the external uterine contour area moving along the
posterior wall. If the uterus is anteverted and sufficient amount
of fluid is available, some fimbriae of oviduct may be
visualized in the anterior Douglas’ pouch (VU, see at Fig. 1).
Frequently the separate fimbriae can identify close the loops
of bowel in such cases. During the examination it is important
that the head of the scanning transducer's will be placed
withinthe MHAW. One of the main anatomical and ultrasound
landmarks of the fallopian tubes is ligament uterosacral (SU,
see at Fig. 1). You can identify most elements of the distal
end of the fallopian tube such as funnel or fimbriae closely
from this ligament (Fig. 3).

The ovarian fossa filled with the fluid is shown in the

above picture. For this reason, ligament uterosacral free fluid
surrounds is often visualized as a bright line or a curve (Fig.
3). The ligamentum uterosacral could be considered as kind
of "balcony railing”, which separate the fossa ovary and
Douglas’ pouch. On these echograms the ovarian fossa is
completely covered with fluid. In such cases, we can only
see this ligamentum, but we cannot identify the surface of
ovarian fossa. If the ovarian fossa covered with fluid only
partially the sonographer could visualize its surface as shown
on the next picture (Fig. 4).

On the sonogram provided above (on the left) the
ligamentum uterosacral smoothly comes into the ovarian
fossa. The best conditions for the identification of the
infundibulum fimbriae occur in close proximity to the ovarium
of the anteverted uterus. The ovary is a principal landmark
of distal tube parts. In the vicinity of the ovaries we can often
identify an ampule of the fallopian tube, the funnel and
fimbriae (see at Fig. 5). The tube angle (uterine cornuae) of
uterine body is a suitable region for visualization of its
intramural (interstitial) portion. Scanning should be carried
out from the oviduct proximal towards the utero-tubal junction
and the distal end. The fimbriae can only be definitively
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Fig. 5. Ovary is the next marker of the distal end of oviduct. MHAW [8].

distinctly identified when free fluid surrounds the funnel.
The oviduct and fimbriae are easily visualized within a fluid
pocket following ovulation. It may be difficult, or impossible,
to visualize the Fallopian tube when loops of bowel distended
with gas or intestinal contents are located between the
ultrasound probe and tube.

It is often more difficult to visualize the left adnexa,
especially if a woman has a high BMI, as fat lining bowel

impairs ultrasound wave transmission [1] We notice, the
imaging of left side is impaired when the uterus is acutely
rotated clockwise. However, a systematic scan of the Fallopian
tubes proximally from the uterine cornuae, parallel to
mesosalpingeal vessels, and distally around the ovaries will
ensure visualization the entire tube length [1] (Fig. 5, 6).

If paratubal cysts (PTCs) are identified it is suggested to
specify their type, location and vessels (see Fig. 7). The most
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common PTCs are the remnants of embryonic ducts: Koblet's
cyst, Morgagni (hydatid) cyst, Mllllerian cyst, etc. The paratubal
cysts are specific indicators of the distal end of the Fallopian
tube. They are frequently related with the infundibulum and
fimbria by adhesions.

The presence of PTCs, adhesions, extension or
constrictions of isthmus, rigid fimbriae etc. could have a
negative effect to the fallopian tubes ovum pick-up. In
opposite: The wide funnels, isthmus normal shape and outer
diameter, the presence of significant amounts of well
differentiated flexible fimbriae, located near the ovary apex,
were seen as a positive functional assessment for ovum pick-
up. While usually asymptomatic, has been noted that
Morgagni's cysts tend to be more common in women with
unexplained infertility (52,1% versus 25,6% in controls).
Rasheed S.M., Abdelmonem A.M. (2011) [9]; Cebesoy F.B.
et al. (2010) [10] suggested that they can play a role in
infertility. It has been proposed that these cysts interfere with
tubal functionality and egg pick-up. Timely detection and
removing of this pathology provides a chance for recovery
of female fertility [9, 10].

The study was carried out between November 2014 and
February 2015 with the aim of anatomical and functional
assessment of the fallopian tubes in infertile women. The

1- Morg’agqi Cyst 2-Tube 3-Ovarium

Fig. 7. Morgagni's Hydatid localized close the funnel can interfere on the ovum pick-up mechanism. MHAW-ultrasound technique.

fallopian tubes were examined by the two ultrasound
techniques. The TVS procedure was performed inthe MHAW-
technique amongst 87 women with infertility were includes
at main group. In the control group of 60 infertile women
there were undergoing TVS in its routine version in order to
monitor ovulation. The average duration of infertility in the
main group was 2,4+0,4 years and 2,5+0,5 years - in the
comparison group. In groups there were no significant
differences in age and BMI. The average number of
ultrasound examinations was the same in both groups- 2,0.
It was determined the sensitivity of the new method for the
anatomical and functional assessment of the tubal landmarks.
The width of the funnel, extension or constrictions of the
isthmus, flexibility of fimbriae, their quantity and differentiation,
adherent PTCs were considered as ultrasound landmarks for
the anatomical and functional assessment of the Fallopian
tubes. All examinations were carried out by the same physician
with the standard micro convex vaginal probe 4-9 MHz.

Results. Discussion

The comparison of two versions of the transvaginal
ultrasound showed the following (Table 1).

The application of MHAW-technique has significantly
increased the frequency of detection of Fallopian tubes in
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Table 1. Patients who have been identified fallopian tubes.

TVS+MHAW % TVS %
Patients n 87 n 60
Fallopian identified 28 32,2 4 6,7
Table 2. The ultrasound findings have been discovered due the
identification of the Fallopian tubesin the both groups.
Group Main Comparison
Identified findings: TVS+ MHAW % TVS %
n 87 n 60
Normal proximal end 5 57 NA
Normal fimbriated end 26 29,9 3 5,0
corstrictons 6 6o | 4 | o7
Paratubal cysts (PTCs) 18 20,7 5 8,3
Adhesions 14 16,1 3 5,0

women of main group, in comparison with the standard
TVS. The Fallopian tubes have been identified with TVS +
MHAW procedure in 28 women (32,2%) of the main group.
The oviducts were visualized in 6,7% of subjects in
comparison group (TVS).

Thus, sensitivity of new method was 0, 76 versus 0, 14
for routine TVS. The next ultrasound findings related with
oviducts were identified (Table 2).

The application of MHAW-technique during a routine
TVS significantly increased frequency of identification of
various parts of the fallopian. Significantly more in the study
group one or both fallopian tubes were identified
simultaneously. Moreover, the isthmus, ampoule, fimbriae,
the adhesions related with fimbriae and PTCs have visualized
more frequently. Also, the distal parts, which play an
important functional role in the mechanism of oocyte pickup
and fimbrio-ovarian relationship, were observed significantly
more than proximal. However were no significant
differences in the frequency of detection of dilated and
pathologically altered tubes in both groups?
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Conclusion and the prospects of the further
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Joweykun B.B.

WAEHTUDUKALUUNA DANNIONMUEBBIX TPYE C NMOMOLWbBIO HOBOrO HEKOHTPACTHOIO YJIbTPA3BYKOBOIO
UCCNEOOBAHUA "MOBWUJIbHOE TMAPOAKYCTUYECKOE OKHO™

Pesiome. VccnenoBaHne 6bi10 Harnpas/ieHoO Ha pPa3paboTky HOBOrO HEKOHTPACTHOrO y/ibTPa3ByKOBOro MeToaa AnarHoCTUKU ¢
ucrionb3oBaHnem aggexkra "MobuibHOro rugpoakycTudeckoro okHa" (MIrO) Bo Bpemsi TpaHcBaruHaabHOro yJjbTPa3ByKOBOIro
ckaHupoaHusi (TBC) ¢ yenbio uaeHTugukaumm TpyaH0 BU3yannanpyembsix 00bekToB masoro tasa. OcyllecTB/ieHa oLeHKa YyB-
CTBUTEJ/IbHOCTN HOBOro Meroaa. B pabote bbiin rnpoaeMOHCTPUPOBAaHbI MPEUMYLLECTBA Y/bTPasBykoBOV TexHuku MIO npu vuc-
nonb3oBaHun ee Bo Bpems riposeneHuss TBC. Pe3ynbTatramu npuaHaHa LiesecoobpasHori npakTuka rnpuMmeHeHuss MetToaa B avar-
HoCcTuKe 6ecriionnsi HESICHOro reHe3a /Jis roJy4eHuss nHgpopmMaLmy o6 aHaToOMUYeCKUX U @YHKUMOHAIbHbIX OCOOEHHOCTSIX MHTaK-
THbIX MaTOYHbIX TPYO U nNapatybapHbIX KUCT, BUSIIOLUMX HA QUMOPUNO-SINYHUKOBLIE B3aUMOOTHOLLEHUS. Takas nH@opmMaLums BaxHa
rnpu BbIGOPE ONTUMATLHOMO aaropuTMa jaedeHus 6ecriofqHo CyrnpyXxXeckovi napel, HarpuMep, rnpoBeaeHus BHYTPUMATOYHO
UHCEMUHaUNU 1IN Xe 1anapoCcKonuu rpuv rnogo3PEeHUN Ha USMEHEHHYIO aHaTOMUIO MaTtoYHbIX Tpyb. Kpome Toro, ucrosib30BaHne
YAbTPa3BykoBovi TexHukn MIO Bo Bpemsi TBC, ripeacraB/iseT cobos XOpoLLyo BO3MOXHOCTb AJ1s1 TOMOrpaguyeckori u @yHKUMOo-
HaslbHOU OLLEeHKU KOMMeTeHUnU GamiionueBbix TPYO 1 COCTOSHUS QUMOPUO-SINIHUKOBLIX OTHOLLEHUI.

KnioyeBble cnoea: tpaHcearuHaisHoe Y3U, TBC, TBYC, axorpagus, xeHckoe becrionue, naparybapHbie KUCTbl, TPYOHbIV
pakTop becriioaus, MobuabHoe ruapoakycTuyeckoe okHo, MHAW, MIO, anarHoctuka 6ecriioaus, umopuo-san4HUKOBbLIe B3au-
MOOTHOLLIEHUSI.

JoweykuH B.B.

IAEHTUDIKALIA DANNONIEBUX TPYB 3A AOMNOMOroil0 HOBOroO HEKOHTPACTHOIO VJIbTPA3BYKOBOIO
OOCNIAXEHHA "MOBUIbHE TIOPOAKYCTUYHE BIKHO"

Pesiome. JocninxeHHs 6yno cripsMoBaHe Ha po3pobKy HOBOrO HEKOHTPACTHOIrO y/IbTPa3ByKoOBOro METORY AiarHOCTUKU 3 BUKO-
puctaHHIM epekTy "MobinbHoro rigpoakyctu4Horo BikHa" (MIB) nig 4ac TpaHcBariHaibHOro yJ/ibTpasBykoBoro ckaHyBaHHs (TBC)
3 MeToI0 iAeHTugiKkauii Baxko Bi3yani3ytoumx ob'ekTiB Masoro 1asy. 3aikiCHEHO OLiHKY 4yT/IMBOCTi HOBOro metoay. B poborti 6y
r1POAEMOHCTPOBAHI rnepeBaru yJibTpasBykoBoi TexHiku MIB ripu BukopucTarHi ii nig 4ac nposeaeHHs TBC. Pesynbtaramu BU3HaHa
O0LIi/IbHOIO NMPaKkTHKa 3aCTOCyBaHHs METOAY B AiarHOCTyLi 6e3r1/1iA45 HesSICHOIro reHesy LU0 40 OTPUMaHHS iHgpopmauii rnpo aHaToMmidHi
Ta QYHKUIOHaIbHI 0COB/INBOCTI IHTAKTHUX MATKOBUX TPYO | napatybapHuX KiCT, siki MaloTb eBHUI BIJIMB HA @iMOPIO-I€4YHUKOBI
B3aEMOBIAHOLLEHHS. Taka iHgpopmauis Baxnvsa rpu BnOOPi OnTuMaibHOro aaroputMy JikyBaHHs 6e3nigHoi noapyxHboi napu,
Harnpuvkaaa, npy rnpoBeaeHHi BHYTPILLIHbOMATKOBOI iHCeMiHaLlii abo X, HaBraku - Janapockorii rpu nigo3pi Ha rnopyLLIeHy aHaTOMIKo
markoBux Tpy6. Kpim TOro, BUKOpUCTaHHs1 y/ibTpasBykoBoi TexHiku MIB nig yac TBC, siBasie coboio rapHy MOX/NBICTb A4J18 TONorpa-
@i4HOI Ta QyHKLIOHa/ILHOI OLiIHKM KOMIETeHLii ¢annoniesux Tpy6 i cTaHy iMOpio-I€4HUKOBUX BiHOCUH.

KnioyoBi cnoBa: tpaHceariHanbHe Y3/, TBC, TBYC, exorpagis, xiHo4ye 6e3nniaas,, napatybapHi kictu, TpyoHui ¢pakTop 6e3-
nniaas, MobinbHe rigpoakyctuyHe sBikHo, MIB, MHAW, aiarHoctuka 6e3nninas, @imMopio-se4HUKOBI B3aEMUHU.
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KJTIHIMHUAA BUMALOK BIAEOTOPAKOCKOMIYHOIO BUOANEHHSA
HOBOYTBOPEHHA CEPEAOCTIHHA

PesiomMe. Ha npuknaai kniHidHOro BUnaaky rnyxavHu nepenHbo-BepxHboro CepenoCTiHHS MpPoaeMOHCTPOBaHI 6e3reyHiCTs 7a
epekTUBHICTb METOLY BiIEOTOPaKOCKOMIYHOIrO BUAA/IEHHS HOBOYTBOPEHL CEPEAOCTIHHS, @ TAKOX BapiabesibHICTb HOBOYTBOPEHL
CEPEnOCTIHHS Ta ix EMOPIO- Ta riCTOreHETUYHY PISHOMAHITHICTb.

Knto4oBi cnoBa: miHiiHBasuBHa Xipypris, TOPaKOCKOIMIs CEPEAOCTIHHS, KIIHIYHWE BUNAAOK.

BcTyn

Mpob6nema nikyBaHHA XBOPUX OHKOTOPAKa/ibHOrO  OHWUX TKaHVH, @ 06'egHaHHs iX y Lo rpyny 6a3yeTbes nuwe
npPoginto Ha CbOroAHi MPOLAOBXYE 3aNMLLIATUCL NPOBIOHOID 32 O3HAKOK CMifIbHOCTI aHATOMIYHUX MexX. 1o HOBOYTBO-
npob6aemMoto KniHivHOI oHKonorii. NMyXNMHN CepenoCTiHHA  PEeHb CEPEAOCTIHHA BiAHOCATbL TiMOMMK (eniTenianbHa,
€ OOHUM 3 HaMbinbLl CKNaZHUX PO3aiNiB y TOpakanbHii  nimdoenitenianbHa, NimdoigHa, BEPETEHOKNITUHHA, rpa-
Xipyprii Ta OHKONOrii, OCKiNIbkM BOHU MOXOAATb 3 Pi3HOPi-  Hy/emMaTo3Ha, HeknacudikoBaHa) (31%), repmMiHOreHHi

166 “BIOMEDICAL AND BIOSOCIAL ANTHROPOLOGY”
2016, Ne27



