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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: The use of modular femoral stems in primary
and revision arthroplasty of the hip has become popular within
the last decade. On the other hand, modularity creates new
potential problems like fretting, crevice and galvanic corrosion,
component loosening, dissociation, and fracture of modular
prostheses. Recently a problem of fracture of a locking screw
in revision arthroplasty of the hip using the MRP Titan Stem
(Peter Brehm GmbH, Weisendorf, 91085 Germany) appeared.
The aim of this study is to evaluate the meaning of surface
contamination in respect to fracture mechanism.

Material and Methods: The titanium nitrid coated locking
screw M6 of the MRP Titan system was in vitro tested in several
series. After experimental contamination (series 1-4) morse
taper junction was fixed by the locking screw with a torque
wrench:

Series 1: The influence of contamination with dried blood was
examined while screw M6 was put into pig’s blood.

Series 2: The influence of contamination with dried blood and
biologic tissue was examined while screw M6 was covered with
a pulpous mixture of pig’s blood, pig’s muscle, and pig’s fat
tissue.

Series 3: The influence of contamination with dried blood and
biologic tissue was examined while female thread was covered
with a pulpous mixture of pig’s blood, pig’s muscle, and pig’s
fat tissue.

Series 4: The influence of cleaning of the contaminated female
component was examined while female thread contamination
(with a pulpous mixture of pig’s blood, pig’s muscle, and pig’s
fat tissue) was cleaned with 50 ml saline solution.

Results: Comparing series 1 with series 4, series 2 with
series 4 and series 3 with series 4 statistical analysis showed a
significant reduction of fractures of screw M6 (p-values <0.01).

Conclusion: To avoid fracture of the screw M6 of the MRP
Titan System we recommend cleaning the inner thread of the
morse taper junction with saline solution before junction is fixed
with the screw and the torque wrench.

Key words. MRP Titan, fracture, hip, modular stem, locking
screw.

Introduction.

The use of modular femoral stems in primary and revision
arthroplasty of the hip has become popular within the last
decade because of the advantage of more flexibility and
optimization of femoral anteversion, limb length, and femoral
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component offset. In several studies good mid- to long- term
results have been published for the MRP Titan Revision Stem in
revision arthroplasty of the hip [1-4]. Modularity also provides
intraoperative flexibility when partial hip implant revision is
required. On the other hand, modularity creates new potential
problems and complications which should be taken into account.
Micromovement, component loosening, Fretting, crevice
and galvanic corrosion, fracture, and dissociation of modular
prostheses in primary and revision hip arthroplasty have been
published [5-17].

Recently a recurrent fracture of the cone of the morse taper
junction of the MRP Stem in an obese Patient has been
published [15]. In this case intraoperatively a fractured locking
screw could be found.

Grupp et al. [16] postulated surface contamination as a risk
factor for modular titanium alloy neck adapter failures in hip
replacement.

The aim of this study was to evaluate the meaning of surface
contamination in respect to fracture of the locking screw of the
MRP Titan Revision System (Peter Brehm GmbH, Weisendorf,
Germany).

Materials and Methods.

The modular MRP Titan Revision System (Peter Brehm
GmbH, Weisendorf, 91085 Germany) (Figure 1) based on
modular taper connections designed for cementless implantation
with initial distal diaphyseal fixation. The implant components
are made of a titanium alloy (Ti6A14V) with a rough corundum-
blasted surface with a roughness of 40-60 pum to facilitate
osseous integration. The modular design essentially consists of
three components:
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Figure 1. The MRP-TITAN System with the locking screw (gold).
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— The distally tapered femoral stem with longitudinal parabolic
ribs for fixation with rotational stability. The stem is available
as a straight-stem model in 140 mm and 200 mm length and
curved-stem version to fit the physiologic anterior bow of
the femur in 200 mm length. 260 mm and 320 mm curved stems
with two distal transverse drill holes are also available, providing the
possibility to use distal locking bolts for additional stability. Diameters
are available in 1 mm increments between 13 and 22 mm.

— Three different neck models (length 50, 60, and 70 mm)
with a standard taper (Euro taper 12/14). The neck components
are available with different neck-stem angles of 130° (37 mm
offset) and 123° (47 mm offset).

— An optional extension sleeve, adding 30 mm to the neck
length. The continuously adjustable taper connections are
locked intraoperatively with a titanium-nitride coated locking
screw using an implant-specific torque wrench 25 Nm.

The locking screw M6 (Figure 2) is made from Ti6Al4V alloy
according to ASTM and DIN ISO [18-21]. The screw is 25 mm
long, whereas the screw shaft measures 17 mm, thread length
is 12 mm with 12 threads. The screw is titanium-nitride coated
to reduce sliding friction [22]. During the fixation process
titanium-nitride coating shows smooth abrasion.

Figure 2. Sectional view through the test specimen.

To evaluate the influence of contamination the inner tread of
the morse taper junction in respect to fracture of the titanium
nitrid coated locking screw M6 of the MRP Titan system was
in vitro tested.

An MRP-stem model with the male component of the morse
taper junction was fixed in a jaw vice. The model stems and
necks were assembled and fixed with the locking screw using
the original implant devices. In sum 134 screws, model stems
and model necks were tested. The taper connections were locked
using the implant-specific torque wrench of minimum 25 Nm.

To investigate the influence of NaCl solution on fixing the locking
screw a preliminary study was conducted (series 0) (Table 1).

Table 1. Different trials with different sample sizes.

Sampl Time of
Trial pie Contamination initial
size .
drying
0 40 sodium chloride solution -
1 14 Contamination of the screw with blood 60-90 min
Contamination of the screw with blood .
2 40 and soft tissue (muscle and fat tissue) 60-90 min
3 20 Contamination of the female thread with 60-90
blood and soft tissue (muscle and fat tissue) 'min
Contamination of the female thread with 60-90
4 20 blood and soft tissue (muscle and fat .
. . . min
tissue) and cleaning after drying
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Series 1:

The influence of contamination with dried blood was examined
as the components of the MRP TITAN stem get in contact with
patients” blood intraoperatively, therefore the screw M6 was put
into pig’s blood. After blood drying the morse taper junction
was fixed with the torque wrench.

Series 2:

The influence of contamination with dried blood and biologic
tissue was examined as the components of the MRP TITAN
stem get in contact with patients” blood and soft tissue (e.g., fat,
muscle tissue) intraoperatively. Therefore, the screw M6 was
covered with a pulpous mixture of pig’s blood, pig’s muscle,
and pig’s fat tissue. After the drying process the morse taper
junction was fixed with the torque wrench.

Series 3:

The influence of contamination with dried blood and biologic
tissue was examined as the components of the MRP TITAN
stem get in contact with patients’ blood and soft tissue (e.g.,
fat, muscle tissue) intraoperatively. Therefore, the female thread
component was covered with a pulpous mixture of pig’s blood,
pig’s muscle, and pig’s fat tissue. After the drying process of the
female thread component a new clean M6 screw was taken out
of the sterile wrapping and fixed with the torque wrench.

Series 4:

The influence of cleaning of the contaminated female thread
component was examined. Therefore, the female thread
component was covered with a pulpous mixture of pig’s blood,
pig’s muscle, and pig’s fat tissue. After the drying process of
the female thread component the contamination was cleaned
with 50 ml saline solution. Afterwards a new clean M6 screw
was taken out of the sterile wrapping and fixed with the torque
wrench.

For our in vitro study we selected a long drying phase to be
sure that the drying process at 20°C was complete, knowing
that intraoperatively drying process is much more faster due to
manipulation of the prosthesis devices and laminar air flow.

Aim is to analyse the differences of fracture of the screw M6
(Figure 3) in different settings (series 1-4). Due to the small
sample numbers, we selected Fisher's exact test for statistical
analysis [23,24]. Since there is the reasonable assumption that
cleaning the interface reduces the probability of screw cracks,
we use the one-sided variant of the test.

After pretesting we performed a power analysis, which led to
different sample sizes in series 1 to 4.

Figure 3. Torsion fracture of screw M6.



GEORGIAN MEDICAL NEWS
No I (335) 2023

Results.

Table 2:
In series 1 more power was necessary to fix screw M6 using
the torque wrench.

Table 2. Tabular summary of the results.

Series 1 2 3 4

Sample size 14 40 20 20

Number of

fractures 3 18 7 0

Location of

fracture (No. of 8-9 8-9 8-9 -

thread)

Fracture type torsion torsion torsion i
fracture fracture fracture

Sound during
fixing screw M6
using torque
wrench

Creaking | Creaking Creaking Squeaking

After removal of the fractured screw blood could be found
within the female thread component.

In series 2 more power was necessary to fix screw M6 using
the torque wrench, too. After removal of the fractured screw
dried coagulum could be found within the female tread. In some
cases, the complete screw could be removed. In these cases, all
threads showed contamination.

In series 3 fixing of screw M6 was quite easy as contamination
focused on the female component. After removal of the fractured
screw dried coagulum could be found within the female thread.

In series 4 the female thread of the morse taper junction was
cleaned after contamination. Due to the cleaning process with
saline solution coagulum (up to 5 mm diameter) could be
removed. Inspection revealed that no complete cleaning could
be achieved.

Comparing series 1 with series 4, series 2 with series 4 and
series 3 with series 4 statistical analysis showed a significant
reduction of fractures of screw M6. For HO: p1 < p4, HO: p2 <
p4 and HO: p3 < p4 the p-values are 0.0072, 0.0001 and 0.0042
respectively.

Cleaning of contaminated female thread of the morse taper
junction leads to a significant reduction of fractures of locking
screw M6 of the MRP TITAN System. In cases of cleaned
components, no fracture of the screw could be detected.

In cases of fractured screws removal of the distal part of the
broken screw was easy possible. Analyzing surface of titanium-
nitride coated screws surface of the screws showed no signs of
abrasion of titanium-nitride coat.

Discussion.

Grupp et al. [16] were the first who showed that surface
contamination with blood or biologic tissue is a risk factor
for breakage of modular components in total hip replacement.
Failure of modular titanium alloy neck adapters can be initiated
by surface micromotions due to surface contamination or
highly loaded implant components [16]. Another risk factor for
implant failure is body weight over 100 kg which is postulated
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by Schuh et al., too [15]. Grupp et al. [16] recommended the use
of modular cobalt chrome neck adapters which should provide
higher safety compared to Titanium alloy material. Haschke H et
al. [25] postulated that surgeons should carefully use assembly
forces above 4 kN to decrease the amount of relative motion
within the taper interface of neck adapters made of titanium
(Ti6Al4V) and CoCr (CoCr29Mo).

In respect to published allergic reactions against cobalt chrome
alloys [26-29] and the possible problem of local galvanic
element mixing titanium and cobalt chrome alloys we don’t
follow this solution.

Our results clearly show that contamination of the inner tread
of morse taper junction with blood or other biologic tissue leads
to a significant reduction of resistance against fracture of the
screw M6. Contamination can occur if the guiding rod has to be
fixed several times and gets in contact with intraoperativ situ.
This leads to contamination of the guiding rod and the female
component of the threads. Contamination leads to blocking of
the screw. If fixation process of screw M6 is continued forcely
using torque limiter the screw can be twisted off. In cases of
fractured screws removal of the distal part of the broken screw
was easy possible as blocking of the screw seems to occur in
just one direction. Normally the fixation process of the titanium-
nitride coated screw M6 leads to smooth abrasion of the coating
as a sign of complete contact of screw with the neck. In our study
no or few signs of abrasion could be detected in contaminated
screws. We conclude that in cases of contamination the head
of the screw does not get in contact with the neck. In that way
the torsional moment of 25 Nm concentrates on the body of the
screw and leads to fracture of the screw. The screw is designed
to resist tensile stress not torsional stress.

Conclusion.

Modularity in THR provides intraoperative flexibility when
partial hip implant revision is required. However, modularity
creates new potential problems and complications like
fretting, crevice and galvanic corrosion, component loosening
and fracture. To avoid fracture of the screw M6 in revision
arthroplasty of the hip using the MRP Titan System we
recommend cleaning the inner tread of the morse taper junction
with saline solution.
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