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LITERATURE REVIEW

ERAS vs (complex?) SPINE SURGERY 
Enhanced Recovery After Surgery

Multidisciplinary set of evidence-based interventions to reduce morbidity and accelerate 

postoperative recovery



LITERATURE REVIEW

ICU ADMISSION
Fluid overload

Postoperative vasopressor medications.

Postoperative anemia



LITERATURE REVIEW

BLOOD LOSS CONTROL



Factors affecting blood loss

BMI

Underlying pathology / vascularity of the tissue

Patient positioning (pressure on V. cava)

Type of procedure

Surgical technique (?atraumatic → less traumatic)

Extent of approach

Bone resection/harvesting/decortication

Duration of surgery

LITERATURE REVIEW



SpineReg (IRCCS GALEAZZI)GROUP EXPERIENCE

BLOOD LOSS

0-500 290/709 (41%)

500-1000 260/709 (36%) 

1000-2000 127/709  (19%)

> 2000 32/709 (4%)
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BLOOD LOSS

0-500 240/507 (47%)

500-1000 119/507 (23%)

1000-2000 86/507 (17%)

> 2000 62/507 (13%)
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BLOOD LOSS

0-500 0/42

500-1000 4/42 (9%)

1000-2000 22/42 (52%)

> 2000 16/42 (38%)
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Peri-operative „Blood Saving“

Pre-
operative

Intra-
operative

Post-
operative

- Stop platelet-aggregation inhibitors

- Pre-operative EPO / iron supplementation

- Autologuous blood donation

- Surgical technique

- Hemostatic thrombin/gelatin matrix

- Antifibrinolytics

- Hypotension

- Hemodilution

- Intraop cell salvage

- EPO

- Iron supplementation



PERSONAL EXPERIENCE

Surgical technique



PERSONAL EXPERIENCE

Surgical technique

- Less traumatic technique

- Meticulous hemostasis

- Decortication at the end

- Surgical time (more blood loss towards end of procedure)

Game changer:

- Surgical time

- Hypotension

- Bone scalpel

- FloSeal



Surgical technique



Gardner 1946

Maintaining MABP at 50 – 65 mmHg

Effective in appropriate patients and in 

combination with other blood conservation 

modalities

Decreases blood transfusion by 45% and 

operating time by 10%

Good end-organ perfusion should be maintained

Relative contraindications:

(Peripheral) Vascular disease

Untreated hypertension

Renal or hepatic dysfunction

Complications and contraindications

Hypertension 

Ischemic disorders: 

coronary, cerebral, peripheric. 

Neurological damage

Compressed and compromised nerve roots, 

Krengel WF Spine 18:306–309

Scoliosis surgery has also been questioned 

Grundy BL Anesthesiology 54:249–253

Evoked potential monitoring may show temporary 

alterations, it does not appear that hypotensive 

anesthesia increases the risk of neurologic 

damage

Grundy BL Can Anaesth Soc J 29:452–462

Hypotensive Anesthesia



Local agents

Bone wax

Mixture of beeswax (70%) and petroleum jelly (30%).

Purely mechanical

Fusion!, neural compression!

Thrombotic and antifibrinolytic agents

Gelfoam, absorbable gelatin sponge

Microfibrillar collagen

Oxidized regenerated cellulose hemostat (Surgicel)

Gelatin matrix hemostatic sealant (Proceed)

Fibrin glue
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FloSeal / Surgiflo Hemostatic Matrix
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FloSeal / Surgiflo Hemostatic Matrix

Two reports of anaphylaxis:

- Spencer et al. Spine J 2012

- Luhmann et al. J Paediatr Orthop

2013
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FloSeal / Surgiflo Hemostatic Matrix

Buchowski et al. Spine 2009;34:E473-7



22.12.2022 19

FloSeal / Surgiflo Hemostatic Matrix

Injectable hemostatic agents embolize to the lungs when injected into the 

pedicles for hemostasis during spinal surgery – porcine study

Kuhns et al. Spine 2015;40:218-25
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Antifibrinolytics in scoliosis surgery
Meta-analysis

- 18 studies, 1158 patients

- 8 RCTs, 450 patients

- Reduction of blood loss intraop 409 ml

- Reduction of transfusion 474 ml

- Transfusion rate 44.6% vs. 68.3%

- No safety concerns

Wang et al. PLOS One 2015; DOI 10.1371/journal.pone.0137886

Tranexamic acid (TXA)

Epsilon aminocaproaic acid (EACA)

Aprotinin

Reduction of blood loss in favor of antifibrinolytics!
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Cell salvage: RCT for scoliosis surgery

• Advantages:

• Lack of viral disease transmission

• Reduced risk of alloimmunization

• Normal potassium and lactate levels

• Drawbacks

• Cost effectiveness vs predonated blood
(Reitman et al. Spine 2004;29:1580-3)

• RCT:

• Reduction of transfusion rate 
from 32.7% to 14.5%

• Risk of bias due to 
randomisation concealment

Liang et al. Eur Spine J 2015;24:270–275
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Cell salvage: Cochrane Review

• 75 randomized trials from 1979 to 2008

• Reduction in allogenic RBC transfusion by 38%

• Orthopaedic surgery: reduction of 54% (cardiac 23%)

• Average saving of 0.68 units RBC per patient

• Majority of studies small with less than 60 patients, possibly publication bias

Carlesset al. Cochrane Library 2010, issue 3
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Cell salvage: Risks and cost-benefit

Risks:

Bacterial contamination

Air embolism

Nephrotoxicity 

Coagulation disorders
(Faught 1998, Huet 1999, Semmens 2000, Spahn 2000)

Cost-effective? 

Net benefit of £112-359 per patient

Could result in net reduction of 6500 to 320’000 units per year in th NHS

Davies et al. Health Technnol Assess 2006;10:1-228
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TAKE HOME MESSAGES

Intraoperative blood saving is a team approach!

Avoid allogenic blood transfusion

Bone scalpel and hemostatic agents help to reduce blood loss

Good evidence for antifibrinolytics and cell salvage in scoliosis surgery

Combination of mild hemodilution and hypotensive anaesthesia with above measures



+971 4 568 3374

education@gsdhealthcare.ae

www.gsdhealthcare.ae

Thank You
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