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BUOMEXAHWUYECKUE CBOMCTBA CEPIMA BOJbLLUONO MO3rA Y B3POCHbIX NIOAEN.
10.1N. XXypaBnéaa, l0.H. BoBk

PE3IOME

Llenbto nccnegoBaHmsa NOCNYXUIO yCTaHOBMEHNe BroMexaHM4Yecknx CBOMCTB cepna 6ombLlioro mosra.
B cTatbe npuBeneHbl AaHHble 06 MccrnegoBaHUMM TakMx GUOMEXaHMYECKNX CBOMCTB ceprna H6ombLlIoro Mo3ra Kak
pacTsHKMMOCTb M Npeaen NpoyYHocTu. MiccnenoBaHme BbinonHeHo Ha 103 npenapartax TBEpAoN 00004KM roNoOBHOIO
MO3ra YyernoBeka, kotopasi 6biria nonyyeHa oT TpynoB fntoger B BospacTe o1 19 o 95 net. O6pasLibl cepna 6omnbLIoro
Mo3ra 6biv UCMbITaHbl Ha paspbiBHOM MawnHe BZ 2,5 TN1S Hemeukon komnaHum Zwick Roell. MNMpoeogunock
opHooceBoe pacTskeHne obpasuoB. MiccnegoBanvcb nokasaTenu pacTsXkMMocTu B % 1 paspyLuatoLas Harpyska
B Kr/MM?. YCTaHOBMEHO, 4To 0bpasubl NpenapaToB ceprna 6osbloro Mo3ra MMeT GOSbLUY0 PacTSXKUMOCTb, HO
obnagatoT HM3KMM Npeaernom nNpovHocTu. PacTsbkumocTb cepna 6onblioro mosra y niogen |l nepyoga 3penoro
Bo3pacTa BapbupyeT oT 9 00 51% (= 19,31%). MNpenen NpoYHOCTM ANA 9TOro BO3PACTHOro nepuoga Bapbupyet
ot 0,10 go 1,29 kr/mm? (= 0,31 kr/Mmm?).

BIOMEXAHIYHI BIIACTUBOCTI CEPIMNA BEJIMKOIO MO3KY Y OOPOCIUX J'IIO,EI,EVI.
0. M. Xypaenboga, 0. M. BoBk

PE3IOME

MerToto gocnigxeHHst 6yno BCTaHOBNEHHS GioMexaHiYHMX BNacTUBOCTEN Cepry BEMUKOro MO3Ky. Y cTaTTi
HaBeeHi JaHi NPo AOCNIMKEHHS Taknx GioMmexaHiYH1X BacTUBOCTEN cepna BEMNMKOro MO3Ky SIK PO3TSXKHICTb Ta
mexa MiuHocTi. [locnigmkeHHs BukoHaHo Ha 103 npenapartax TBepAoi 060MOHN ronoOBHOTO MO3KY FIOAUHU, SKY
6yno oTpumaHo Big Tpynis Nntogen y Bili Big 19 Ao 95 pokis. 3pasku cepry BEMMKOro MO3Ky BUNpo6oByBanuch Ha
po3puBHiIn MmawumHi BZ 2,5 TN1S Himeubkoi komnaHii Zwick Roell. NpoBoannock 04HO0CL0BE PO3TArHEHHS 3paskiB.
[HocnigxxyBanvcb NOKa3HUKM PO3TSXKHOCTI Y % Ta pyWMHIBHE HaBaHTaXeHHS kr/Mm2, BcTaHOBNeEHO, WO 3pasku
npenaparis ceprna BEMUKOro MO3KY MaloTb BEMWKY PO3TSHKHICTb, ane HU3bKy MexXy MiLHOCTI. Po3TspkHICTL cepna
BEMMKOro MO3Ky Yy nitoaen Il nepiogy 3pinoro Biky Bapitoe Bif 9 A0 51 % (= 19,31%). Mexa MiLUHOCTI ANs LbOoro X
BikoBoro nepiogy Bapitoe Big 0,10 go 1,29 kr/mm? (= 0,31 kr/Mm?).
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Human dura mater of the brain is widely used in plenty
of spheres of medicine. This fact proves the importance of
this structure and grounds the scientific approach to study
of this organ. As it is known that among these medical
spheres are the vascular surgery [1, 5], traumatology [8]
and other, it becomes obvious that it’s essential to study
not only the morphology of human dura mater [4], but also
biomechanical testing should be carried out. Human dura
mater of the spinal cord is a material for production of the
surgical suture material, which is successfully exploited in
practice [6, 10]. So it is very perspective direction to use
human dura mater as a material for production of surgical
thread in future due to its characteristics. It doesn’t cause
immune response. On the contrary, it acts like an immune
correcting substance, what allows to use it like an immune
corrector in ophthalmology and dentistry [2, 3, 7, 9].

Objective: the purpose of this research work is to study
the biomechanical features of cerebral falx to find out if it
is possible to use it as a dural graft for the plastic surgery
of dural sinuses and dura mater itself.

MATERIALS AND METHODS

The research was made on 103 specimens of human
dura mater, taken from cadavers in age from 19 to 95
during autopsy.
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For conduction of biomechanical tests the specimens
of cerebral falx were prepared in the special way. For
this purpose special instrument and algorithm were
developed “The instrument for formation of transplants
from dura mater” (patent of Ukraine Ne 45335 since
10.11.2009) and “The algorithm of preparation of
adapted transplants from dura mater of the brain” (patent
of Ukraine Ne 44626 since 12.10.2009). The processes of
dura mater of the brain were placed on the plane surface
and pressed down with the instrument, along verges of
which the specimens were excised with a scalpel.

After preparation an additional measurement of
each specimen in the middle of its length and width was
made, as it is to be the place of a rapture of specimen
during tensile and strength tests. Each specimen received
its marking and was inserted into special device:
“The device for washing out of the dura mater of the
brain specimens’ (patent of Ukraine Ne 48625 since
25.03.2010). The washing out of each batch of specimens
lasted for 2 hours. After that specimens were left on the
open air to let them dry during 10—15 minutes.

The next step was to test the specimens on materials
testing machine BZ 2,5 TN1S of German company
Zwick Roell. Uniaxial tension of specimens was carried
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out. With the help of materials testing machine next data
were established: unit elongation in% and breaking load
at rapture moment in kg.

The ultimate strength of specimens of processes of
dura mater of the brain (kg/mm?) was defined by the
ratio of the breaking load, required for the rapture of
exact specimen (N, kg) to the area of its cross section
in the rapture zone (F, mm?): c = N/F. The area of the
cross section in the rapture zone was defined by the next
formula: F=Lxh, where L — the length of the zone cross
section, which is to be ruptured, h — the thickness of
specimen in the rupture zone. The speed of movement
of mobile terminal of materials testing machine is 100
mm per minute.

RESULTS AND DISCUSSION
During the study of unit elongation of the specimens
of falx cerebri of dura mater it was established that

this parameter strongly depends on the age. The unit
elongation of falx cerebri specimens in I period of middle
age dwells in the range from 9 to 45% (X = 20,46%)
(table 1). The elongation ability of this dural process
in people of the II period of the middle age is next: the
value of measure for cerebral falx is in the range from
910 51% (X =19,31%).

In individuals of elderly age the value of unit
elongation of cerebral falx specimens ranges from 5
to 37% (X = 16,31%), and in senility age the range of
measure is from 5 to 30% (X = 13,13%),

As a result of study of ultimate strength measure it
was established that it is also strongly depends on the age.
Ascertained, that individuals of the I period of middle age
have the range of ultimate strength of cerebral falx from
0,09 to 0,74 kg/mm? (X = 0,34 kg/mm?) (table 2).

In people of II period of the middle age the measures

Table 1

Unit elongation of falx cerebri

Statistical indicators

Age period —
Mean value (X) Standard deviation (o) Error of mean (m)
| period of middle age 20,46 12,04 3,63
Il period of middle age 19,31 10,49 1,77
Elderly age 16,31 7,91 1,55
Senility age 13,13 7,52 2,66
Table 2
Ultimate strength of falx crebri
_ Statistical indicators
Age period Mean value (i) Standard deviation (o) | Error of mean (m)
| period of middle age 0,34 0,17 0,05
Il period of middle age 0,31 0,23 0,04
Elderly age 0,27 0,23 0,01
Senility age 0,26 0,15 0,05

of ultimate strength for cerebral falx are in the range from
0,10 to 1,29 kg/mm? (X = 0,31 kg/mm?).

The ultimate strength of this dural process in elderly
aged individuals distributes this way: the measure for falx
cerebri ranges from 0,02 to 1,14 kg/mm?* (X = 0,27 kg/
mm?). And in senility aged people this measure ranges
from 0,06 to 0,53 kg/mm? for cerebral falx (X = 0,26
kg/mm?).

Correspondingly to achieved results it becomes clear,
that decreasing of extensibility with age is typical for falx
cerebri (fig. 1). Each next period of age is featured by
respective decrease of unit elongation of specimens of
studied process relatively to the previous period.

The ultimate strength of cerebral falx also decreases
with age (fig. 2).

Cerebral falx is quite a week part of dura mater. It is
not surprising, as its function is not related to resist any
pressure, it’s just delimits hemispheres of the brain and
serves as a base for dural sinuses and veins.

The biomechanical features of cerebral falx on the
assumption of the typical for this dural process diagram
of extension are relatively week (fig. 3). We can see high
extensibility of this process, but its strength is very low.
Except that the angle between curve and horizontal axis
is very small that reflects its low measures of elasticity.

Thereby analyzing biomechanical features of
process of dura mater and their dependence on age
we can conclude next that when choosing the proper
dural transplant the age of donor should be less or the
same as of recipient’s. Universal donors of dura mater
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Fig. 1. Age-related features of extensibility of studied process, %
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Fig. 2. Age-related features of ultimate strength of studied process, kg/mm?
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Fig. 3. Falx cerebri extension diagram. Sample
Ne 11, female, 85 years

of the brain are individuals of the I period of middle
age as they possess the highest measures of strength
of cerebral falx.

CONCLUSION

1. Falx cerebri possesses high extensibility and
low ultimate strength characteristics.

2. The choice of dural transplants should be
depending on the donors age. The donor should always
be younger than the recipient or of the same age. The
individuals of the I period of middle age are the universal
donors of dural processes.

53

Hepaluy KOCTHOM TKaHH: aBToped. JAMC. HAa COMCKaHNE
Hayd. CTeTIeHH KaHJ. Mel. Hayk: crell. 14.00.02 “Ana-
tomus yenoseka”, 14.00.27 “Xupyprus” / O.D. bes-
pykoB — Cumdepomnomnsb, 1989.— 20 c.

3. Be3pykos C.I. CpaBHUTENbHOE U3yUYEHUE BIIH-
SIHUSL Pa3IMYHbIX OMOIJIACTHMYECKUX MAaTepUasioB Ha
KJIMHUYECKHUE JIaHHbIE M IUTOXUMHYECKHE NTOKa3aTelIn
HelTponiIoB nepudepruueckoil KPoBH NpU XUPYP-
rudeckoMm Jieuenun napanontura / C.I. be3spykos,
B. H. Kupunuenko // Tpyasl KpbIMCKOTO METUIIMHCKOTO
yausepcurera.— Cumdeponons.— 2006.— C. 25-27.

4. Bosk 0. H. Xupypruueckas aHaTOMHS
najaTku MoO3Xedka M €€ NMpHUKIaJHOe 3HAYeHHE
(9KCTIEpMEHTATLHO MOP(OIOTHYECKOE NCCIIEI0BAHNUE):
JWc. ... kKauauaara meq. Hayk: 14.00.02 / Bosk IOpuii
Huxonaesuu.— Kues, 1977.— C. 51-89.



2013, Tom 16, Nel, u.2 (61)

TABPUUYECKHUM MEJIUKO-BHOJOIMYECKUIA BECTHUK

5. Koponés b. A. cnonb3oBanue TBEPIOH MO3-
TOBON 00OJIOYKH B XHPYPTUH aOPTHl M apTepuit /
b. A. Koponé, M. 1O. ABepbsiHoB, 0. A. ABepbsHOB //
Xupyprus.— 2000.— Ne 10.— C. 8—11.

6. Menpauk B.JI. OG0ocHOBaHUE IPUMEHEHUS HUTH
Omodu 1A yIIUBaHWASA PaH MATKUX TKaHEH MOJIOCTH
pTa (AKCIIEPUMEHTaTbHO-KITMHIYECKOE UCCIIETIOBAaHHE):
aBToped. TUC. HA CONCKAHHE HAayd. CTETICHU KaHI. M.
Hayk: cren. 14.01.22 “Cromaronorus” / B.JI. Mens-
auk.— [Tonrasa, 2000.— 20 c.

7. HoBblif crioco6 BecTHOYIOTUIACTUKH TIPH MEITKOM
npenasepun nomocty pra/ X. X. Myxaes, 10.B. E¢pumos,
E.H. Speiruna [u ap.] / bromterens Bonrorpaackoro
nHaygHoro rieaTpa PAMH.— 2008.— Ne 2.— C. 55-56.

8. OmepaTtuBHOE JICUYSHHE MPUBBITHOTO BHIBUXA TTJIE-
ga/H. A. Bepemarun, H. B. 3aBropogumii, ®. JI. Jlazko

54

[m np.] // TpaBmartosorust u oproneauss Poccuu.—
2005.— Ne 3 (37).— C. 45-47.

9. Iar. 2071303 Poccwmiickas deneparnus MIIK A
61 F 9/013. Cioco6 nedeHust MOMyTHEHUH PO3padHbIX
cpen maza/ Konpayposa JI. C., @umep O. A., Kornaypo-
Ba H.1O.; 3asBuTens n marenroobmagarens Konnayposa
Jlro60Bb Cepreesna, ®umep Onbra AnekceeBHa, KoH-
naypoBa Harambst FOpseBra.— Ne 93000691/14; 3asaBm.
06.01.1993; omy6u. 10.01.1997, brom. Ne 21 (1 4.).

10. Tamam B.B. Mopdonorigai 0co0amBoCTi riepe-
6iry paHOBOTO ITPOIIECY B OIIEPOBAHUX MATII Ta i1 MpH-
JaTKax Py 3aCTOCYBaHHI IIOBHOTO MaTepiary 6iodimy
(aHaToMO-eKCTIepUMEHTATBHE JTOCITIKSHHS ): aBTOped.
JIC. Ha 3100y TTS HAYK. CTYIICHS KaH[[. MEJI. HayK: CIIell.
14.03.01 “Hopmanbna anatomis’ / B. B. Tanmam.— Xap-
KiB, 2004.— 20 c.



