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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.
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Abstract.

Intraoperative blood loss management is a critical concern
in orthopaedic surgeries, particularly in trauma and complex
elective procedures. Traditionally, allogeneic blood transfusions
have been used to manage significant blood loss, but they carry
risks such as transfusion reactions, infections, and increased
healthcare costs. Cell salvage, or autotransfusion, offers a safer
alternative by collecting, processing, and reinfusing the patient’s
own blood during surgery. This article explores recent trends
in the use of cell salvage in orthopaedic trauma and elective
surgeries, highlighting its growing adoption in high-blood-loss
procedures such as pelvic fractures, long bone injuries, and
revision arthroplasties. We discuss the indications, including
use in patients with rare blood types, religious objections
to donor blood, and pre-existing anaemia. The advantages
of cell salvage, such as reducing dependency on allogeneic
transfusions, minimizing transfusion reactions, and providing
cost-effectiveness, are weighed against its limitations, including
high initial costs, contraindications in certain procedures,
and the need for specialized training. Recent advances in cell
salvage technology, which enhance the safety and efficiency of
the process, are also examined. As orthopaedic practices evolve
toward more patient-centered, cost-effective care, the role of
cell salvage is expected to grow, making it a valuable tool in
modern blood management strategies.

Key words. Cell salvage, autotransfusion, orthopaedic
surgery, blood management, trauma surgery, elective surgery.

Introduction.

Managing intraoperative blood loss is crucial in orthopaedic
surgeries, especially in trauma cases and complex elective
procedures. Historically, this has been handled using allogeneic
(donor) blood transfusions. However, allogeneic transfusions
come with risks such as transfusion reactions, immune
suppression, infection transmission, and higher healthcare costs.
These concerns, along with efforts to reduce allogeneic blood use
globally, have led to the increasing adoption of intraoperative
cell salvage systems in both orthopaedic trauma and elective
surgeries. Cell salvage, also known as autotransfusion, is a
technique that enables the collection, processing, and reinfusion
of a patient’s own blood during or after surgery [1]. This paper
explores recent trends in the use of cell salvage in orthopaedic
trauma and elective surgeries, highlighting its indications,
benefits, limitations, and implications for clinical practice.

Recent Trends in the Use of Cell Salvager.

Inrecentyears, the use of cell salvage technology in orthopaedic
surgeries has grown rapidly. Originally utilized primarily in
cardiovascular and vascular procedures, it has now become
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a valuable tool in orthopaedic trauma and elective surgeries,
especially in cases where significant blood loss is anticipated.
Recent studies highlight several emerging trends in its use:

Growing Use in Trauma Surgeries: Orthopaedic trauma
surgeries, particularly those involving high-energy injuries
like pelvic fractures, long bone fractures, and polytrauma, are
often linked to significant blood loss. Recent studies show a
rising adoption of cell salvage in orthopaedic trauma centers
worldwide, especially for managing pelvic fractures and long
bone injuries where bleeding control is critical to preventing
shock and death. These findings align with trends observed in
various trauma centers, where autotransfusion is increasingly
being incorporated into resuscitation protocols to reduce
transfusion-related complications and improve patient outcomes
in acute trauma setting. The blood lost during trauma surgeries
can be auto-transfused back without any hazards of allogenic
blood transfusion and also reducing the demand for allogenic
blood transfusion [2,3].

Cell Salvage in Elective Surgeries: In elective orthopaedic
procedures, such as total joint arthroplasty, revision surgeries,
and complex spinal operations, cell salvage is increasingly
becoming a standard practice. Recent studies show a significant
rise in the use of cell salvage in elective orthopaedic cases,
particularly in revision total hip and knee arthroplasties,
which are often associated with higher blood loss due to the
complexity of the procedures [4]. Similarly, scoliosis correction
and other complex spinal fusion surgeries are employing cell
salvage to minimize intraoperative blood loss, reduce reliance
on donor blood, and promote faster postoperative recovery [5].
These trends reflect a broader shift toward patient-centered
care, emphasizing reduced complications from allogeneic
transfusions and improved surgical outcomes.

Advances in Cell Salvage Technology: Recent innovations
in cell salvage technology have significantly improved both
its efficiency and safety. Modern cell salvage machines now
feature advanced filtration systems and faster blood processing
capabilities, making them more effective in trauma settings
where immediate blood recovery is critical. Studies have
demonstrated that these advancements result in higher red blood
cell recovery and reduced contamination, making the technique
safer and more reliable in orthopaedic surgeries [6,7]. With
these improvements and the growing focus on personalized
patient care, the use of cell salvage in orthopaedic procedures is
expected to continue rising [6,7].

Indications for Use of Cell Salvager in Orthopaedic Surgery.

The use of cell salvage in orthopaedic surgeries has expanded
with advancements in technology and evolving clinical
guidelines. Key indications include:
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Surgeries with High Anticipated Blood Loss: Procedures
with expected blood loss exceeding 500-1000 mL, such as pelvic
fractures, revision arthroplasties, and multi-level spinal fusions,
are prime candidates for cell salvage due to the extensive tissue
dissection and significant blood loss involved [4-6,8].

Patients with Rare Blood Types or Religious Objections
to Blood Transfusions: Cell salvage is especially valuable for
patients with rare or difficult-to-match blood types, or those
who refuse allogeneic blood transfusions for religious reasons
(e.g., Jehovah’s Witnesses). Autotransfusion using cell salvage
is often acceptable to these patients, allowing them to receive
their own blood without ethical or religious concerns [9].

Patients with Pre-existing Anaemia: For patients with
preoperative anaemia, cell salvage can reduce the need for
allogeneic transfusions during surgery. This is particularly
important in elderly or comorbid patients, who may not
tolerate anaemia well and are at higher risk of postoperative
complications [10].

Emergency Trauma Cases: In emergency trauma situations,
where rapid blood loss control is critical, cell salvage allows
for immediate reinfusion of the patient’s own blood, reducing
reliance on blood bank supplies and improving survival rates.
This is especially advantageous in rural or resource-limited
settings with limited access to blood banks [11].

Pros of Using Cell Salvager.

Reduced Dependency on Allogeneic Blood: One of the key
benefits of cell salvage is the decreased reliance on allogeneic
blood transfusions, reducing the risks of transfusion-transmitted
infections, transfusion reactions, and immunosuppression
associated with donor blood [12].

Lower Risk of Transfusion Reactions: Since autotransfusion
uses the patient’s own blood, it avoids risks like febrile reactions
and haemolysis that can occur with allogeneic transfusions.
Additionally, it eliminates the risk of alloimmunization, a
critical consideration for patients requiring multiple surgeries,
as repeated transfusions increase the chances of developing
antibodies against foreign blood antigens [13,14].

Cost-Effectiveness: While cell salvage systems involve
upfront and maintenance costs, they have proven to reduce
overall healthcare expenses in high-blood-loss surgeries by
minimizing the need for expensive donor blood products. For
instance, studies have shown that cell salvage in revision hip
arthroplasty decreases overall costs compared to traditional
blood transfusions, thanks to reduced blood product use, fewer
transfusion-related complications, and shorter hospital stays.
Hospitals are also integrating cell salvage into broader patient
blood management (PBM) strategies to improve resource
allocation and cost-efficiency [15].

Immediate Blood Availability in Trauma Settings: In
trauma surgeries where rapid blood loss is common, cell
salvage provides the critical advantage of immediate access to
autologous blood, which can be reinfused during surgery. This
is especially valuable in cases where blood bank supplies are
limited or when the urgency of the situation requires a swift
solution to stabilize the patient [16].
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Cons of Using Cell Salvager.

High Initial Costs and Maintenance: The initial investment
required to acquire and maintain cell salvage systems, along with
the cost of disposable supplies, can be prohibitive, especially for
smaller hospitals or those in low-resource settings. While cell
salvage can reduce long-term costs associated with transfusions,
the upfront expenses remain a barrier to widespread adoption,
particularly in developing countries. Additionally, these costs
must be justified by the expected volume of surgeries with
significant blood loss.

Not Suitable for All Patients or Procedures: Cell salvage
is contraindicated in certain cases, such as surgeries involving
active infections or malignancies, where reinfusing blood could
spread infection or tumour cells. In contaminated environments,
like open fractures with debris, the salvaged blood may not
be suitable for reinfusion due to the risk of contaminants. In
such cases, alternative blood management strategies must be
considered.

Risk of Dilutional Coagulopathy: Although cell salvage
effectively recovers red blood cells, it does not restore clotting
factors. In surgeries with massive blood loss, reinfusing salvaged
blood may lead to dilutional coagulopathy, necessitating the
use of supplemental clotting factors or fresh frozen plasma to
maintain haemostasis.

Need for Specialized Training and Protocols: Cell salvage
systems require specialized training for surgical teams,
which may be a limiting factor in some hospitals. Inadequate
training can result in improper use, increasing the risk of blood
contamination or insufficient blood recovery. As cell salvage
becomes more common, establishing standardized training
protocols and competency assessments will be crucial for its
safe and effective use across different clinical settings [12].

Discussion.

The use of cell salvage in orthopaedic trauma and elective
surgeries represents a major advancement in blood management,
aligning with efforts to reduce dependence on allogeneic
transfusions. The growing adoption in high-blood-loss elective
procedures and emergency trauma surgeries highlights the
recognition of autotransfusion’s benefits in reducing transfusion-
related complications and improving patient outcomes. Its cost-
effectiveness, especially in complex surgeries, further supports
its integration into clinical practice as part of a comprehensive
patient blood management strategy [1,3].

Recent advancements in cell salvage technology, such as
enhanced filtration systems and faster processing, have made
the technique safer and more efficient. However, challenges
persist, including high implementation costs, contraindications
in specific clinical scenarios, and the risk of coagulopathy in
cases of massive blood loss. These issues emphasize the need
for ongoing research to optimize cell salvage use, particularly
for trauma and high-risk patients.

Additionally, while cell salvage in minimally invasive surgeries
is still in its early stages, it presents potential for growth,
especially for high-risk patients or those prone to postoperative
anaemia. Future studies on its efficacy in this population could
expand its application to low-blood-loss procedures [10].



As hospitals increasingly prioritize patient-centered care and
cost-effective solutions, the role of cell salvage in orthopaedic
surgery is expected to grow. However, careful consideration of
clinical context, patient risk factors, and the cost-benefit balance
will be essential in determining its optimal use. Continued
technological advancements, along with enhanced education
and training, will likely expand its role in improving patient
outcomes in both trauma and elective orthopaedic surgeries [4-
6,8].

Conclusion.

Cell salvage technology offers a valuable alternative to
allogeneic transfusions in orthopaedic trauma and elective
surgeries, reducing the risks associated with donor blood,
enhancing patient outcomes, and providing immediate access to
autologous blood in trauma settings. Its integration into modern
blood management strategies reflects a growing shift toward
safer, more effective practices. While challenges such as cost
and contraindications persist, the increasing adoption of cell
salvage demonstrates its expanding role in clinical practice. As
technology continues to evolve, cell salvage is poised to become
an even more essential component in the future of orthopaedic

surgery.
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