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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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.

In recent years, the use of cell salvage technology in orthopaedic 
surgeries has grown rapidly. Originally utilized primarily in 
cardiovascular and vascular procedures, it has now become 

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].

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].
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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.

REFERENCES
1. Sambandam B, Batra S, Gupta R, et al. Blood conservation 
strategies in orthopedic surgeries: A review. J Clin Orthop 
Trauma. 2013;4:164-170.
2. Ponnusamy K. E, Kim T. J, Khanuja H. S. Perioperative 
blood transfusions in orthopaedic surgery. Journal of Bone and 
Joint Surgery American Volume. 2014;96:1836-1844.
3. MacDonald S, Byrd C, Barlow E, et al. Efficacy of Red Cell 
Salvage Systems in Open Acetabular Surgery. Adv Orthop. 
2022;2022:8276065.
4. Lloyd TD, Geneen LJ, Bernhardt K, et al. Cell salvage for 
minimising perioperative allogeneic blood transfusion in adults 
undergoing elective surgery. Cochrane Database Syst Rev. 
2023;9:CD001888.

5. Loughenbury PR, Berry L, Brooke BT, et al. Benefits of the 
use of blood conservation in scoliosis surgery. World J Orthop. 
2016;7:808-813.
6. Carroll C, Young F. Intraoperative cell salvage. BJA Educ. 
2021;21:95-101.
7. Roets M, Sturgess DJ, Wyssusek K, et al. Intraoperative 
cell salvage: A technology built upon the failures, fads and 
fashions of blood transfusion. Anaesthesia and Intensive Care. 
2019;47:17-30.
8. Odak S, Raza A, Shah N, et al. Clinical efficacy and cost 
effectiveness of intraoperative cell salvage in pelvic trauma 
surgery. Ann R Coll Surg Engl. 2013;95:357-360.
9. Carless PA, Henry DA, Moxey AJ, et al. Cell salvage 
for minimising perioperative allogeneic blood transfusion. 
Cochrane Database Syst Rev. 2010;2010:CD001888.
10. Domen RE. Adverse reactions associated with autologous 
blood transfusion: evaluation and incidence at a large academic 
hospital. Transfusion. 1998;38:296-300.
11. Ackfeld T, Schmutz T, Guechi Y, et al. Blood Transfusion 
Reactions-A Comprehensive Review of the Literature including 
a Swiss Perspective. J Clin Med. 2022;11:2859.
12. Xie Y, Shen S, Zhang J, et al. The Efficacy, Safety and 
Cost-Effectiveness of Intra-Operative Cell Salvage in High-
Bleeding-Risk Cardiac Surgery with Cardiopulmonary Bypass: 
A Prospective Randomized and Controlled Trial. International 
Journal of Medical Sciences. 2015;12:322-328.
13. Li J, Sun SL, Tian JH, et al. Cell salvage in emergency trauma 
surgery. Cochrane Database Syst Rev. 2015;1:CD007379.
14. Rao VK, Dyga R, Bartels C, et al. A cost study of 
postoperative cell salvage in the setting of elective primary hip 
and knee arthroplasty. Transfusion. 2012;52:1750-1760.
15. Esper SA, Waters JH. Intra-operative cell salvage: a fresh 
look at the indications and contraindications. Blood Transfus. 
2011;9:139-147.
16. Zheng J, Du L, Du G, et al. Coagulopathy associated with 
cell salvage transfusion following cerebrovascular surgery. Pak 
J Med Sci. 2013;29:1459-1461.


	Title

