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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.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
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.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

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
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

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.

The use of tourniquet is common in orthopaedic surgeries as it
reduces blood loss, enhances visualization of the operating field,
and leads to quicker procedures. However, the use of tourniquet
has certain risks which can be avoided by following guidelines
like British Orthopaedic Association Standards for Trauma
(BOAST) guidelines for safe use of tourniquet. This audit study
was done in a District general hospital to check the compliance
of two trauma theatres with BOAST guidelines. The audit
found that there was poor documentation of tourniquet details
in the operation notes (10%). Regarding tourniquet time and
pressure, the compliance in the two theatres was 95 % & 97.5
%. The recommendations of this audit were to use a template
to improve documentation of tourniquet details in the operation
notes and training of theatre staff on BOAST guidelines for safe
use of tourniquet.

Key words. Tourniquet, safe use guidelines, BOAST,
orthopaedic trauma, theatres.

Introduction.

The torniquet is an externally applied device to a body part
to occlude the underlying blood flow and used in orthopaedic
surgeries. The main advantage is reduced blood loss during
surgery and also enhances the visualization of the surgical field
and reduces operative time. For effective use of tourniquet, the
tourniquet pressure should be greater than the arterial blood
pressure of the limb [1,2]. The pressure required to stop arterial
blood flow in a limb is called the limb occlusion pressure (LOP)
or the arterial occlusion pressure (AOP). LOP is measured by
serial inflation of pressure cuff until loss of arterial pulse of the
limb on doppler ultrasound [2-4].

However, the use of tourniquet is associated with several
risks such as nerve injuries (most common complication) [5],
compartment syndrome [6], rhabdomyolysis [7], pressure sores,
digital necrosis, chemical burns [8], deep vein thrombosis
leading to pulmonary embolism [9], torniquet pain [10].

The British Orthopaedic Association Standards for Trauma
(BOAST) has set guidelines for safe use of intra-operative
tourniquets, and it provides specific recommendations regarding
safe limits of tourniquet pressure and duration. The BOAST
guidelines also recommend clear documentation regarding skin
site.

In our audit study, we aimed to check the compliance with
BOAST guidelines during use of tourniquet in orthopaedic
theatres in a District General Hospital in the UK [11].

Materials and Methods.

The study was aretrospective audit conducted in the orthopaedic
theatres at Worthing Hospital. The audit was registered with the
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hospital audit department with registration number 1661.The
audit was a retrospective analysis of 40 patients each from two
trauma theatres (Theatre 8 & Theatre9) from March 2022 till
June 2022.The data was collected from theatre record books
along with operation notes.

The data collected included patient name, age, sex, type of
procedure and indication, the tourniquet pressure used and
the torniquet time and documentation of skin site. The study
included only orthopaedic trauma patients and elective cases
were excluded from the study.

Results.

In theatre 8, 21 patients had upper limb surgery with an
average tourniquet time 45 minutes and 19 patients had lower
limb surgery with an average tourniquet time of 56 minutes. In
Theatre 9, 19 patients had upper limb surgery with an average
tourniquet time of 54 minutes and 21 patients had lower limb
surgery with an average tourniquet time of 73 minutes.

In theatre 8, 39 out of 40 patients had a tourniquet time
less than 120 minutes (compliance rate of 97.5 percent). In
one case where tourniquet time was exceeded there was no
documentation of the tourniquet time in the operation note and
no justification regarding the need to go above 120 minutes as
per BOA guidelines.

In theatre 9, 38 out of 40 patients had a tourniquet time less
than 120 minutes (compliance rate of 95 percent). There was a
mention of tourniquet time being of 139 minutes for one of the
operations, but no justification was given. The other operation
where the tourniquet time was noted as 132 minutes in the
theatre record book had some discrepancy with the operation
note, where the tourniquet time was recorded as 95 minutes.

The results showed that there was poor documentation
regarding the torniquet time and duration in the operation notes
as only 10 % of the operation notes had this information. The
theatre record book contained most of the data.

With regards to compliance with BOAST guidelines with
respect to torniquet pressure and time, theatre 8 had 97.5 %
compliance and theatre 9 had 95% compliance (Figure 1). In
none of the theatres there was any documentation justifying the
cause of increased duration of torniquet time. Also, there was no
documentation of torniquet site.

Discussion and Review of Literature.

The use of tourniquet has led to less blood loss during limb
surgery and also better visualization of the operative field
leading to quicker procedures which is beneficial for the
patient and improves outcomes. However, the use of tourniquet
is associated with various complications like nerve injuries
(most common complication) [5], compartment syndrome [6],
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Compliance of Tourniquet time in
theatre 8

B Tourniquet time less than 120

B Tourniquet time more than 120

97.5%

Compliance of Tourniquet time in
theatre 9

® Tourniquet time less than 120

® Tourniquet time more than
120

Figure 1. Compliance with BOAST guidelines with respect to torniquet
time in Theatre 8 and Theatre 9.

rhabdomyolysis [7], pressure sores, digital necrosis, chemical
burns [8], deep vein thrombosis leading to pulmonary embolism
[9], tourniquet pain [10].

The limb should be exsanguinated by simple elevation or by
use of an Esmarch bandage or tourniquet exsanguinators which
empties the blood vessels distally to the proximal part of the limb
before inflation of the tourniquet. This creates a clear operating
field, reduces blood loss, and decreases the risk of micro emboli
at the time of release of tourniquet. Exsanguination provides a
mode of autotransfusion of blood into the central circulation [1].
The optimum time and angle of elevation for maximum effect of
exsanguinations of upper limb is 5 mins at 90 degrees [12] and
for lower limb is 5 mins at 45 degrees.

After inflation of torniquet there is progressive cellular hypoxia,
acidosis and decrease in temperature of the occluded limb. The
muscle is more susceptible to ischaemia than the nerve. Under
tourniquet muscle has reduced pH and pO2, increase in pCO2,
K+ and Lactate. There is evidence of tissue odema if tourniquet
is used more than 60 mins [1]. Tourniquet pain develops in 66%
patients after 30-60 mins of tourniquet use [13].
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Before application of tourniquet, the pressure source, cuff,
regulator, and tubing with connectors should be checked.
Wider cuffs have better transmission of pressure during
tissue compression and have lower chance of pressure related
complications. Also, wider cuffs were less painful than narrower
cuffs [14].

Documentation of tourniquet time and pressure is vital
particularly in operation notes. The compliance with operation
notes was variable in different studies. In two studies done in
Hongkong and in India the documentation of tourniquet time and
pressure in operation notes was poor with compliance of 32%
[15] and 42 % [16]. Another study found that the introduction
of an operation note template improved documentation of
tourniquet time by 49 %.In our study the documentation of
tourniquet details was poor with only 10%. As a recommendation
on improvement in documentation of tourniquet details, an
operation template is the best way to improve documentation.

Regarding compliance with BOAST guidelines with respect
to tourniquet pressure and time, in study by Vayalapra et al
showed compliance of 97 % in both their audit cycles [2]. In
our study the compliance was 95% in theatre 9 and 97.5% in
theatre 8. In cases where tourniquet time was exceeded no clear
documentation was done either in operation notes or in theatre
record book. In previous studies the main reason for this is lack
of awareness regarding BOAST guidelines in theatre personnel.
Also, there is a tendency to use standard tourniquet inflation
pressure instead of calculating the pressure as per the systolic
pressure. Studies have shown that there is a lack of formal
training of staff on BOAST guidelines on safe use of tourniquet
[2,17,18,19].

Conclusion.

The audit study concluded that there was lack of documentation
on tourniquet details particularly in the operation notes. This
problem can be effectively mitigated by using an operation
template. In cases where the tourniquet time was exceeded
there should be documentation justifying the need for that.
The compliance with regards to tourniquet pressure and time
was good and comparable with other studies, however that
can be improved by proper training of staff on safe use of
tourniquet. The lack of awareness can be solved by organizing
regular training courses for theatre staff. Our audit study was a
single cycle of an audit , so a reaudit after implementation of
recommendations is necessary.
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