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Abstract. This paper presents a computational approach for diagnosis of labor outcome
on a basis of correlation analysis for sample of false and true pelvis distantii. The sample
was obtained by obstetrical measurements in the maternity hospital. The results of this
study are sufficient to allow conclusions about the existence of conjugated links between
external and internal dimensions of the pregnant’s pelvis. The obstetrical literature holds
that these relations are still unclear or ambiguous. It was concluded that the reasons of
such a statement are due to relationship between sizes in the true pelvis. An obstetrician
would make the prognosis of labor outcome by computer software, which has been
developed on a basis of these quantitative relations and a fetus head distantii.
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Introduction
For the last decade the obstetrics used modern methods and delivery by cesarean section is in
common use but the fatal outcome of delivery is left at the level of 8.5 %. The hemorrhages in
the various parts of new-born child’s brain are high in the list of fatal outcome pattern
(23.5 %) with the labor traumata (5.5 %) and can be related to clinical discrepancy between a
head of fetus and lying-in woman pelvis [1].

A clinical stenosed pelvis based on the diagnosis both contracted pelvis and large-
scale fetus proportion is often a main cause to delivery by cesarean section [2].

Up to now, pelviroentgenography is in the most common used method for generative
passage measurements. This is a technique whereby the dimensions of pelvis plates (cross-
sections) are measured [3]. But this examination is very complicated and not easily accessible
in common obstetrical practice because it necessitates the special X-ray equipment. On the
other hand, both pregnant and fetus receive a large radiation load due to X-rays. Therefore,
pelviroentgenography is used only by strict indications. The other modern examination
method — ultrasonic examination — allows determining only the distantii of fetus and his mass
value. These reasons make it impossible to diagnose the labor outcome.

The diagnosis of labor outcome on a basis of the remaining methods of pelvimetry has
trustworthiness equal or smaller than 50 %.

For the obstetrician the basic challenge is to diagnose the time history of labor and its
outcome. Every time during an obstetric aid a doctor must answer the question: is the labor
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outcome favorable to the pregnant and fetus? Alternatively, the obstetrician timely induces the
delivery by cesarean section as a result of clinical discrepancy.

Statement and the method of the investigation

During the pregnancy the anthropometry (stature and weight of a pregnant) is done
and measurements of external distantii of false pelvis (d. spinarum, d. cristarum, d.
trochanterica, d. externa) are carried out. From the literature it follows that these proportions
give no unique ways to answer the question: what are the distantii of the true pelvis, which
determine the geometry of maternal passage [2, 4]?

Thus, we can formulate two problems.

Problem A. To assess the internal distantii of pelvis, if the distantii of false pelvis and
anthropometric dimensions are known. The quantitative relations must be established between
these dimensions.

Problem B. If problem A has been solved, we must make a prognosis for labor
outcome with the favorable possibility or cesarean section must be done (the ultrasonic
dimensions of fetus head are known).

Let us consider problem A. The generative passage of true pelvis is defined as a
«curved tube» with a variable cross-section. Four obstetrical plates or cross-sections (introitus
plate, latus or broad part plate, narrow part plate and true pelvis outlet) must approximate it.
Longitudinal and transversal dimensions define these plates [2-4] (Fig. 1). To determine the
relationship between the anthropometric data, the distantii of true pelvis and the dimensions
of true pelvis the correlation analysis [5] was used for the sample of sizes of 96 women
delivered by cesarean section, which has been obtained from medicosanitary hospital Ne 9 in
Perm. The sample contains the X-ray measured pelvis distantii and the distantii of false
pelvis. On the basis of this sample we calculated a correlation ratios for each pair of the
parameters. The following conclusions were obtained, as a result of testing a simple statistic
hypothesis: the calculated correlation ratio is different from zero.

The probability that all dimensions form connected graph is 95 %. If the probability of
connected graph is 99 % the number of conjugated links decreases. If this probability is
99.9 % any link between every dimension and the transversal dimension of the narrow part
vanishes.

Thus, there exist the significant conjugated links between external and internal
distantii of pelvis. Note that it is not possible to determine the dimensions of true pelvis only
by dimensions of false pelvis. The part of dimensions of true pelvis is only deduced from the
internal dimensions of the pelvis. For example, straight distantia of narrow part plate must be
determined from the value of transversal distantia of introitus plate (Fig. 1).

Fig. 1. The reduced geometry of generative passage: | — introitus plate; Il — latus (broad) part plate; 111 —
narrow part plate; IV — true pelvis outlet; a — transversal dimension; b — longitudinal dimension.
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Fig. 2. The second stage: the fetus head passing through the generative passage (latus part plate).

It is evident that the high accuracy is necessary for prognosis of labor outcome, but we
accumulate the errors when calculating the internal dimensions by the other internal ones.
Therefore, the quantitative relations were derived from the mean-root-square method in the
polynomial approximation form taking into account the couple, triple, etc. interplay of
parameters.

The implementation of labor outcome prognosis by software

The dimensions of true pelvis are determined by the quantitative relations with the
dimensions of false pelvis and anthropometry. On the basis of these data a forecast of fetus
head passing through the generative passage is given (Problem B). The space of generative
passage is simulated with four sequential obstetrical plates [3], as shown in Fig. 1. The
dimensions of true pelvis according to its pelvis type (normal pelvis, flat pelvis, beaked
pelvis, etc.) determine the parts of the simple figure dimensions representing the every plate.
The head of fetus numerically projects on the sequentially positioned plates. The elliptical
cross-section is applied to the corresponding plate. If an ellipse is inserted into the
corresponding plate, then the head of fetus can be looked upon with a high probability as
being passed through this plate.

The rotation, flexion and configuration of the fetus head can be assigned by a
computer code. Thus, if we see the apparent impassing of the fetus head through a plate, it is
possible to change the positions of ellipse axes. The decreasing of ellipse axis corresponds to
the process of a change of configuration of the fetus head, i.e. it corresponds to the
compression of the fetus head under the pelvis muscles contraction and reactions at the
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Fig. 3. The example of in-patient chart.

generative passage walls. The flexion allows to relate the maximum dimension of ellipse
projection and the reference position of the fetus head into the pelvis introitus.

After the end of passing the fetus head through the all plates the in-patient chart is
filled with obtained rate of compression. In-patient chart may be written in an archive
(database) and it is possible to display or to print the chart according to patient’s surname.

The software was developed for IBM-compatible computers. The usage of the
software by an obstetrician requires the minimal skills.

Conclusions
The validation of the obtained relations and the method of prognosis are now making
in maternity hospital. The authors hope that the proposed method would permit an
obstetrician easy to make a prognosis for labor outcome.
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METOAUKA KOMNbIOTEPHOIO NPOIrHO3A POAOOB

M.M. Magpynb, B.M. TBepbe, A.B. lNnoTHUKoB,
B.10. KanawHukos, 10.B. KanawHukoB (lMepmb, Poccus)

B pabGore mpeamaraercs MeTOOMKa MporHo3a wucxona poaos. Ilpornos
OCYIIECTBIISIETCS C TIOMOIIBIO YCTAHOBJEHHBIX METOJAaMU KOPPEISALMOHHOIO aHajIu3a
CTaTUCTUYECKA 3HAYMMBIX KOJMYECTBEHHBIX CBS3€M MEXAY HapyKHBIMU pa3MepaMu
OOJIBIIIOTO Ta3a, POCTOM >KCHIIMHBI U BHYTPEHHUMH pa3MepamMu Majioro tasza. Y CTAaHOBJICHO,
YTO U3BECTHAs B JIUTEPAType «HESICHOCTh U HEOJHO3HAYHOCTH» TaKUX CBA3Ei 00ycloBiIeHa
3aBUCHMOCTBIO YaCTH BHYTPEHHUX pa3MEpoB Ta3a TOJbKO OT mocieaHux. KonuuecTBeHHBIE
COOTHOIIEHUSI OBUIM TMOJTY4YeHBl METOJOM HAMMEHBIIUX KBAJpaToB B BHUJE MOJUHOMOB,
YUYUTBHIBAIOUINX JTBOWHBIC, TPOMHBIE U T.JI. B3aUMOAECHCTBUS napameTpoB. [1o monydyeHHbIM Ha
OCHOBE CTaTUCTHYECKOH 00pabOTKH pa3MepaM Majoro Ta3a U M3BECTHBIM pa3Mepam TOJOBKHU
pebeHKa MPOBOJIUTCS MPOTHO3 MPOXOXKACHUS IUIoJa yepe3 poaoBoil kaHai. OObeM KaHana
MOJIETTHPYETCS YEThIPbMS MOCIIEI0BATENbHBIMHI KJIACCUUYECKUMHU CEYEHHUSIMH (TIIIOCKOCTSIMH).
Pa3paborano mnporpammHOe obOecrieueHue, UCIOJB3YIOUIee KaK 3TH 3aBUCUMOCTH, TaK U
pa3Mepbl TOJOBKH IUIOJA W TO3BOJIAIOIIEE Bpady-aKylIepy NMPOTHO3UPOBATH MCXOJ POJIOB.
[IporpaMMHBIM crtocoOoM 3amaeTcsi poranusi, crubanue U KoHurypamus rojosku. [Tocie
IIPOBE/ICHUS TOJIOBKH 4Y€pe3 BCE CEUEHHUs aBTOMATUYECKU 3aIlOIHSIETCS MEIMIMHCKas KapTa
MIPOTHO3a POJIOB C TIOJNYYEHHOW CTENICHBIO CXKATHS TOJIOBKH (KOHpUTypanun). MeauimHcKas
KapTa MOXKEeT OBITh 3amucaHa B apxXuB (0a3y MaHHBIX) W BOCTpeOOBaHA MO (GamMUIMH
NAlMEHTKH Ha 3KpaH WU TeyaTh. Mcmosb30BaHME MPOrpaMMbl BpauoM MIIM ONEPATOPOM
TpeOyeT MUHUMAaJIbHBIX HABBIKOB Pa0OTHl HA KOMITBIOTEPE.

KiroueBble cioBa: AKymepCcTBO, HCXOI POLdO0B, pPasMEpPbl 0O0IBIIOrO Taza, BHYTPCHHHUC
PasMEphI Ta3a, CTATUCTUYCCKU 3HAYUMBIC CBA3U, IIPOTPaMMHOC obOecrnieueHue
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