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Tromboprofilaxis y analgesia en la
cirugia de raquis

Dr. G. Salé Bru. PhD, MD.

Unidad de Raquis. Hospital del Mar. Barcelona.
Profesor Asociado Universidad Autbnoma de Barcelona.
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CONTENIDO DE LA LECCION I

Tromboprofilaxis en cirugia del raquis

O Incidencia de TVP y TEP en cirugia del raquis.
O Factores de riesgo.

U Diagnostico.

0 Meétodos de prevencion

O Guias clinicas.

Analgesia en cirugia del raquis.

O Evaluacion del dolor.

O  Tratamiento del dolor postoperatorio.
O Analgesia multimodal o balanceada.
O Guias Clinicas

Core/key message(s)

Cuestionario de evaluacion.
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Incidencia de TVP en cirugia de raquis

Ty jaaddde

¢

* Incidencia del 0.7 % al 5,8 de TVP y del 0,2 al 0,5 % de TEP en los siguientes 30 dias
posteriores a una cirugia de columna.

* Laincidencia varia segun se mida clinicamente, por Doppler o por flevografia.

* En estudios sin prevencion farmacologica la incidencia aumenta al 6,7%.

* Mas riesgo en los pacientes con corporectomia (3,8% TVP, 1,7% TEP), y mas de 5 niveles

(3,1%).

» Elriesgo es mayor en cirugias por deformidad (5.3%) y traumatismos (6.0%) que en
cirugias por condiciones degenerativas(2.3%).
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Rev Esp Cir Ortop Traumatol. 2016;60(2):133-140

Revista Espanola de Cirugia
Ortopédica y Traumatologia

LLSL\ IER www elsavieresirot
ORIGINAL
Incidencia y factores de riesgo de enfermedad @cwm

tromboembélica venosa en cirugia mayor espinal,
sin profilaxis quimica o mecanica

F. Rojas-Tomba*, |. Gormaz-Talavera, |.E. Menéndez-Quintanilla,
J. Moriel-Duran, D. Garcia de Quevedo-Puerta y F. Villanueva-Pareja

Prevalence of Venous Thromboembolic
Events After Elective Major Thoracolumbar
Degenerative Spine Surgery.

Hohl, Justin B. MD; Lee, Joon Y. MD; Rayappa, Steven P. MD; Nabb, Colin E. MD; Devin, Clinton J. MD; Kang,
James D. MD; Ward, William Timothy MD; Donaldson, William F. 111 MD

Journal of Spinal Disorders & Techniques:

June 2015 (/jspinaldisorders/toc/2015/06000)

J Orthop Sci (2012) 17:114-117
DOI 10.1007/500776-011-0188-2

Incidence of venous thromboembolism after spine surgery

Hiroshi Takahashi * Yuichiro Yokoyama + Yasuaki lida + Fumiaki Terashima +
Keiji Hasegawa + Takashi Saito * Toru Suguro + Akihito Wada

SPINE Volume 39, Number 10, pp 791797
©2014, Lippincort Williams & Wilkins

CuiNicaL CASE SERIES

Prevalence and Countermeasures for Venous
Thromboembolic Diseases Associated
With Spinal Surgery

A follow-up Study of an Institutional Protocol in 209 Patients

Koji Akeda, MD, PhD,* Hidetoshi Matsunaga, MS,* Takao Imanishi, MD,* Masahiro Hasegawa, MD, PhD,*
Toshihiko Sakakibara, MD, Yuichi Kasai, MD, PhD,1 and Akihiro Sudo, MD, PhD*

SPINE Volume 40, Number 5, pp E301-E306
Il rights reserved.

SURGERY

Prevalence and Risk Factors for Development of
Venous Thromboembolism After Degenerative
Spinal Surgery

Katsuhito Yoshioka, MD, Hideki Murakami, MD, Satoru Demura, MD, Satoshi Kato, MD, and

Hirayuki Tsuchiva, MD

SPINE Volume 35, Number 95, pp S117-5124
©2010, Lippincort Williams & Wilkins

B Anticoagulation Risk in Spine Surgery

Joseph S. Cheng, MD,* Paul M. Amold, MD,t Paul A. Anderson, MD.#
Dena Fischer, DDS, MSD, MS,§% and Joseph R. Dettori, MPH, PhD§ 1
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Incidencia de TVP en cirugia de raquis

357,926 pacientes.
Analisis bases de datos a
90 dia postiq.

Tasa 1,37%, 1,03% cirugia
degenerativa a 10,7%
infeccion.

4 veces superior en cirugia
toracolumbar que en
cervical.

SPINE Volume 39, Number 11, pp 911-918
©2014, Lippincott Williams & Wilkins

Spine

SURGERY

Venous Thromboembolism After Spine Surgery

William W. Schairer, MD,* Andrew C. Pedtke, MD, and Serena S. Hu, MD#

eep Venous Thrombosis After Spine Surgery
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Multivariate Analysis of Risk of VTE
After Spine Surgery

Diagnosis (vs. structural)

Complication 145 |[1.18-1.78

Trauma 452 |4.13-4.94

Infection 597 |5.16-6.91

Cancer 342 |2.82-4.14

Procedure (vs. decompression alone)

Cervical atlas-axis fusion 1.14 | 0.93-1.41

Cervical anterior fusion 0.77 | 0.68-0.87

lwuhng

Superior en vias anteriores Cances

Procedure S!ructm‘al Trauma Infection

Cervical posterior fusion 1.56 | 1.38-1.76

toraco-lumbares que en

Cervical

Thoracolumbar anterior

7hdl 145 |[1.23-1.71
usion

poste riores. Cervical decompression 0.8 (0.7-1.0) 4.8(1.8-12.2) 8.9 (5.3-14.6) 8.4 (4.8-14.4) 4.5(1.7-11.7)

Atlas-axis fusion 1.8(1.1-2.9) 1.5 (0.2-10.3) 5.5 (4.1-7.4) No events 2.9(0.4-19.1)

Thoracolumbar posterior

sl 1.30 | 1.13-1.48
usion

Superior en fusiones largas

Cervical anterior fusion 0.4 (0.3-0.4) 0.7 (0.3-1.6) 3.9 (3.34.7) 9.8 (6.6-14.4) 5.5(3.0-10.2)

Lumbosacral anterior fusion 1.65 |1.47-1.84

> 4 niveles.

Cervical posterior fusion 1.5 (1.3-1.9) 0.6 (0.2-1.8) 5.9 (4.8-7.1) 7.7 (3.0-19.2] 5.2 (3.1-8.8)

Lumbosacral posterior fusion [ 1.20 | 1.07-1.35

Postoperative Venous Thromboembolism Cervical AP fusion 2.8(2.1-3.6) 2.7 (0.9-8.2) 9.5 (7.7-11.7) 6.4 (2.3-17.1) 4.7 (1.8-11.9)

Fusion length (vs. decompression)

By Procedure T
ol y ure Type Thoracolumbar

Short (2-3 vertebrae) 1.14 | 1.00-1.30

TL decompression 1.0 (0.8-1.3) 1.7 (0.4-6.5) 2.3 (1.0-5.6) 11.9(7.7-18.3) 2.6 (1.0-6.7)

e ——

Medium (4-8 vertebrae) 1.58 |1.37-1.83

——'

TL anterior fusion 2.1(1.2-3.6) 4.8 (0.7-29.3) 6.1 (4.0-9.1) 9.2 (4.7-17.5) 7.3 (4.1-13.1)

Long (9 or more vertebrae) 1.75 |1.39-2.21

Interbody fusion 0.99 |0.93-1.07

TL posterior fusion 0.9 (0.7-1.2) 2.4(1.3-4.4) 7.0 (6.1-8.1) 7.5 (4.3-13.0) 6.5 (4.9-8.6)

Revision fusion 098 |0.83-1.17

TL AP fusion 3.3(2.1-5.1) 5.4 (1.4-19.9) 8.2 (5.2-12.7) 14.6 (9.0-23.0) 10.1 (5.7-17.5)

Multiday staged procedure 2.14 | 1.93-2.39

=== Cervical fusion
—— ) ! Lumbosacral

Rate of VTE

Age (vs. <55 yr), yr

LS decompression 0.6 (0.5-0.6) 2.3(1.3-4.2) 3.1(2.1-4.4) 6.9 (5.0-9.5) 6.1 (3.5-10.6)

55-64 1.35 1.24-1.47 | <0.001

=S R ———

LS anterior fusion 1.5 (1.3-1.8) 0.9 (0.3-2.8) 3.6 (2.0-6.3) 5.6 (2.2-14.3) 6.8 (2.5-17.4)

65-74 1.71 1.57-1.86 | <0.001

LS posterior fusion 1.1(1.0-1.1) 1.4 (1.0-1.9) 3.3 (2.6-4.2) 9.1 (5.6-14.5) 5.9 (3.8-9.1)

75+ 2.12 | 1.94-2.32 | <0.001

% LS AP fusion 1.6 (1.4-1.9) 3.6 (2.3-5.8) 4.8 (2.7-8.5) 11.1 (6.0-20.0) 10.9 (5.3-21.8)

30 60
Days since discharge

Female sex 0.83 | 0.78-0.88 | <0.001

Figure 2. Postoperative venous thromboembolism by procedure type. Cross junctional (cerv/TL, TULS) 2.9(2.3-3.8) 3.1(1.4-6.8) 10.1 (7.6-13.3) 11.5 (6.2-21.0) 12.7 (8.2-19.2)

The values given are Kaplan-Meier % (95% confidence intervals).
AP indicates anterior-posterior; TL, thoracolumbar; LS, lumbosacral; Cl, confidence interval.
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Stratified by medical comorbidities that may affect the rate of VTE (histor)

of VTE, atrial fibrillation, anticoagulation medication use, coagulation defi-
ciency, hypercoagulable state, Jilabeles, coronary artery disease, lymphoma,
cancer, pregnancy, and current tobacco use).

VTE indicates venous thromboembolism.
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Incidencia de TVP en cirugia de raquis e

* Laincidencia de TVP previa a la cirugia del raquis diagnosticada por Ecografia Doppler se
cifraentreel 4,3y el 6.7%

» Déficit de movilidad previo a la cirugia.

* Recomendacion de realizar Eco Doppler previo a la cirugia especialmente en pacientes con
escala de Rankin igual o superior a 3 (por ejemplo, con una parésia en una pierna o un
déficit focal).

Ty jaadidde

SURGICAL NEUROLOGY INTERNATIONAL

SNI: Spine, a to Surgical Y Vet Witheop Uriversty

Table 1: Rankin scale

Editorial
0 No symptoms 24-48 hour preoperative “surveillance” lower extremity venous
1 No significant disability, despite symptoms; able to perform all Doppler’s: Aren’t they worthwhile prior to spine surgery?

usual duties and activities Nancy E. Epstein

2 Slight disability; unable to perform all previous activities but able to
look after own affairs without assistance

3 Moderate disability; requires some help but able to walk without

versity Hospital, Mineola, New York - 11501, USA

) Received: 10 October 16 Accepted: 12 October 16 Published: 26 December 16
assistance
4 Moderately severe disability; unable to walk without assistance 5{ ne G014 Lipvicen Wikl ¢ Wikiss
and unable to attend to own bodily needs without assistance CLINICAL CASE SERIES
N \ ate ) . \ >

5 Severe disability: bedridden; incontinent; and requires constant

nursing care and attention
6 Deathg Prevalence and Countermeasures for Venous

Thromboembolic Diseases Associated
With Spinal Surgery

Pl- ul ysynthes A Follow-up Study of an Institutional Protocol in 209 Patients
II te Koji Aked. D, PhD,* Hidetosh Takao I } [ hiro H. D, PhD,
g . oji Akeda, MD, PhD,* Hidetoshi Matsunaga, MS,* Takao Imanishi, MD,* Masahiro Hasegawa, MD, PhD,*
ethianding dication and resserd Toshihiko Sakakibara, MD, # Yuichi Kasai, MD, PhD,+ and Akihiro Sudo, MD, PhD* 1 -
\
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Factores de Riesgo

Se han identificado los siguientes factores de riesgo:
» Estancia hospitalaria > 6 dias.
* Antecedente de neoplasia
Leucocitosis >12 mil
Paraplejia.
Albumina < 3
ASA 4
indice de masa corporal >40
Tiempo quirdrgico >193 minutos
Edad >70 afos.
Insuficiencia cardiaca, hipertension y diabetes
Anormalidades trombofilicas, especialmente la
mutacion heterozigotica del gen de la protrombina
G20201A.
Medicine

ISystematic Review and Meta-Analysis

Factors predicting venous thromboembolism after
spine surgery

Tao Wang, MD*, 8i-Dong Yang, MD", Wen-Zheng Huang, MD", Feng-Yu Liu, MD?, Hui Wang, MD®,

Wen-Yuan Ding, MD™® PEER-REVIEW REPORTS

Venous Thromboembolism After Thoracic/Thoracolumbar Spinal Fusion

Melanie G. Hayden Gephart', Corinna C. Zygourakis®, Robert T. Arrigo®, Paul S. A. Kalanithi’, Shivanand P. Lad?,
Maxwell Boakye®

World Neurosurg. (2012) 78, 5:545-552.
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I N S SPINE CLINICAL ARTICLE
"’

Risk factors associated with venous thromboembolism in
patients undergoing spine surgery

Keaton Piper, BSc, Hanna Algattas, MD, lan A. DeAndrea-Lazarus, BA,

Kristopher T. Kimmell, MD, Yan Michael Li, MD, PhD, Kevin A. Walter, MD,

Howard J. Silberstein, MD, and G. Edward Vates, MD, PhD

Department of Neurosurgery, University of Rochester Medical Center, Rochester, New York

J Neurosurg Spine September 2, 2016

Original Article GLOBAL SPINE JOURNAL @

Risk Factors for Venous Thromboembolism
following Thoracolumbar Surgery: Analysis of
43,777 Patients from the American College of
Surgeons National Surgical Quality
Improvement Program 2005 to 2012

Arjun S. Sebastian' Bradford L. Currier' Sanjeev Kakar' Emily C. Nguyen! Amy E. Wagie?
Elizabeth S. Habermann?  Ahmad Nassr'

1 Department of Orthopedic Surgery, Mayo Clinic, Rachester, Address for Ahmad Nassr, MD, of
Minnesota, United States Orthopedic Surgery, Mayo Clinic, 200 First Street SW, Rochester, MN
2Center of the Science of Health Care Delivery, Mayo Clinic, Rochester, 55905, United States (e-mail: Nassr.Ahmad @mayo.edu).
Minnesota, United States

Global Spine | 2016;6:738-743.

1SS (2013) 9:32-35 HOSPITAL FOR
DOI 10.1007/511420-012-93 184 o SPECIAL SURGERY

ORIGINAL ARTICLE

Thrombophilic Abnormalities in Patients With or Without Pulmonary
Embolism Following Elective Spinal Surgery

A Pilot Study

Suhel Kotwal, MDD - Satoshi Kawaguchi, MD - Alexander Hughes, MD - Frank Cammisa Jr.. MD - Kai Zhang, MD -
Eduardo Salvati, MD - Federico Girardi, MD

Received: 9 March 2012/Accepted: 19 November 2012 /Published online: 24 January 2013

[open]

Risk Factors for Venous Thromboembolism After
Spine Surgery
Hirovuki Tominaga, MD, PhD, Takao Setoguchi, MD, PhD, Fumito Tanabe, MD, PhD,
Ichiro Kawamura, MD, PhD, Yasuhiro Tsunevoshi, MD, PhD, Naoya Kawabata, MD, PhD,

Satoshi Nagano, MD, PhD, Masahiko Abematsu, MD, PhD, Takuya Yamamoto, MD, PhD,
Kazunori Yone, MD, PhD, and Setsuro Komiva, MD, PhD

Medicine Volume 94, Number 5, February 2015
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Diagnastico

Clinica sugestiva.

Ecografia Doppler.

Flebografia

Dimero D en sangre superior a 2.1 pg/mL.
Complejo monomero de fibrina > 20.8 pug/mL.

Tac toréacico.
Gammagrafia ventilacion/perfusion ASIAN SPINE JOURNAL

I Clinical Study

T, Cutoff Values of Plasma D-Dimer Level in Patients
e Cocmer soven g s ey with Diagnosis of the Venous Thromboembolism
after Elective Spinal Surgery

Saeed Hamidi', Mahdieh Riazi*

Sensitivity

rgery,
Tehran Med ical Branch, H lamic Azad Univers
“Medical Scierce Research Center, Tehran Medical Branch, Islamic Azad University, Tehran, Iran

J Neurosurg Spine 13:594-599, 2010

025 030 075 100

1- specificity Venous thromboembolism after spine surgery: changes of
Fic. 2. Graph showing the ROC analysis of FMC and D-dimer. The the fibrin monomer complex and D-dimer level during
area under the curve is as follows: FMC 0.932, D-dimer 0.858. the perioperative period

Clinical article
KatsuHITo YOsHIOKA, M.D.! Isao Kitajivia, M.D.>* Tamon KaBata, M.D.!
DePuy Synthes MiINEKO Tant, M.S.,* Nor1io KawaHARA, M.D.,! HIDEKT MURAKAMI, M.D.,!
H SATORU DEMURA, ML.D.,! TsunNeHIsA TsuBokAwA, M.D.,* ANxDp KaTsuro Toaita, M.D.!

advancing education and research
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Métodos de prevencion.

.. . . Table 3 Low-molecular-weight heparin (LMWH) products available
Deambulacion precoz y evitar encamamiento in Taly

Active Brand name Dose and timing

pr0|0ngad0. RHB. principle

. . ;. . Enoxaparin  Clexane® 4,000 TU 12 h before the operation, then
Profilaxis mecanica: 4,000 [U/day

Nadroparin ~ Fraxiparina® 38 IU/kg 12 h before the operation and

* Medias de compresion. Seleparina® 12 h afterward, 38 IU/kg every 24 h
over the next 3 days after surgery,

. s 2o . . then increasing the dose to 57 IU/kg/
« Compresion neumatica intermitente. day
i i L. Dalteparin ~ Fragmin® 5,000 TU 8-12 h before the operation,
Profilaxis farmacoldgica: then 5,000 [U/day
Alternatively, 2,500 IU 1-2 h before

 Heparina de bajo peso molecular. s e

. I Bemiparin  Ivor® 3,500 IU 6 h after surgery, then
« Antiagregantes (aspirina,etc). 3,500 TU/day
. . Alternatively, 3,500 TU 2 h before
« Anticoagulantes orales (warfarina). _ surgery*, then 3,500 1U/day
Pamaparin ~ Fluxum® 4,250 TU anti-Xa 12 h before the
Otros: " operation, then 4,250 IU anti-Xa/day
Reviparin  Clivarina 4,200 IU anti-Xa 12 h before the

. Flltro de vena cava operation, then 4,200 IU anti-Xa/day

* Despite the manufacturer’s instructions, pre-operative administra-
tion is not advised for these specific patients bv this working eroun

DePuy Synthes
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Encuesta sobre los métodos de prevencion usados:

* Heparina de bajo peso molecular (73% NCR vs 31% Trauma)
\

« Medias de compression. (79 % ncr vs 50% cot) A i
30 mL Mattiple Dose Vial n-.—.‘

« Compresion neumatica intermitente (9 % ncr vs 26% cot) , " HEPARIN
3 Injection, USP

i NOT for
LT ISR . .
IHEPARIN [ttt —

Sodiven Injection, UV § EP

B
3 'm USP Unewiml NITH
JOURNAL OF ORTHOPAEDIC AN 08 5¢ USE },ug Injoction,

SURGERY AND RESEARCH - s —are
1000 use wwimnt

Bryson et al. Journal of Orthopaedic Surgery and Research 2012, 7:14
http://www josr-online.com/content/7/1/14

4 * 8 hee LOCK FLUSH
-

- .

RESEARCH ARTICLE Open Access

Thromboprophylaxis in spinal surgery: a survey

David J Bryson’, Chika E Uzoigwe and Jason Braybrooke

DePuy Synthes
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J Orthop Sci (2012) 17:114-117
DO 10.1007/500776-011-0188-2

Prevencion mecanica: efectiva. Reduce la tasa de TVP del
1,5% al 0,2%. GRADO DE RECOMENDACION B. [omenaramee ]
Inicio antes de la Cirugia y hasta que el paCiente deambule. Incidence of venous thromboembolism after spine surgery
Aplicacion en caso de que la deambulacién se retrase y el ivouhi Takalhash - Yaichire Yokoyama - Yasuaki lids - Fumiakd Terashima -
paciente presente riesgo hemorragico. Keiji Hascgawa - Takashi Saito - Toru Suguro - Akdhito Wada

J Orthopaed Traumatol (2013) 14:1-13
DOI 10.1007/s10195-012-0214-y

II Italian intersociety consensus statement on antithrombotic
prophylaxis in orthopaedics and traumatology

Arthroscopy, traumatology, leg immobilization, minor orthopaedic procedures
and spine surgery

F. Randelli - E. Romanini - F. Biggi *
G. Danelli - G. Della Rocca - N. R. Laurora «
D. Imberti * G. Palareti * D. Prisco

Received: 4 October 2012/ Accepted: 3 November 2012/Published online: 7 December 2012

s TR SPINE Vodame 39, Number 10, pp "91.7%7
\\' ne 02014, Lipgexcort Willims & Wilkine

Cuinicat CASE SERIES

Prevalence and Countermeasures for Venous
Thromboembolic Diseases Associated
With Spinal Surgery
I DeP.uySynthes \ Follow-up Study of an Institutional Protocol in 209 Patients
Institute

Koji Akeda, MD, PhD,* Hidetoshi Matsunaga, MS,* Takao Imanishi, MD,* Masahiro Hasegawa, MD, PhD,*

and " " Toshihiko Sakakibara, MD.t Yuichi Kasai, MD, PhD,t and Akihiro Sudo, MD, PhD* 1 —
dng ~
\
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's'
"J

SPINE Volume 35, Number 95, pp $117-5124
©2010, Lippincott Williams & Wilkins

Basandonos en la literatura disponible y en la opinién B Anticoagulation Risk in Spine Surgery

de expertos, NO se aconseja el uso rutinario de )

heparina en todas las cirugias de raquis dado el bajo Don Ficher, 3, MSO, MS 51 and ot . Dt MPH, FhOSH
riesgo de tromboembolismo pulmonar.

No evidencia para el uso rutinario de heparinas en
todos los pacientes de cirugia del raquis.

Tampoco existe evidencia para el uso indiscriminado de
meétodos de deteccidn prequirdrgica (eco doppler o
venografia) en todos los pacientes

La heparina si debe usarse profilacticamente en o T T T en Fischert 5 Josent R bettori

paCienteS con |eSi0neS neurok’)gicas (eSpeCialmente en mstitutions * Department of Neurosurgery, University of Pennsylvania, Philadelphia, Pennsylvania, USA

2 University of Illinois at Chicago College of Dentistry, Department of Oral Medicine and Diagnostic Sciences,

los lesionados medulares), neoplasias o fracturas y en Chicago, Illinois, USA .
. . pectrum Research, Tacoma, Washington, USA
los pacientes que requieran reposo en cama Evidence-Based Spine-Care Journal. Vol 1/Issue 2 -2010
prolongado.
. g . . ’ . ©2009, Lippincott Williams & Wilkins
Si se utiliza la profilaxis farmacologica debe prestarse ;
atencion a la herida, puntos de sangrado y a la funcién

neurolégica del paciente.

40-45

Is chemical antithrombotic prophylaxis
effective in elective thoracolumbar spine
surgery? Results of a systematic review

Thromboembolic Disease in Spinal Surgery

A Systematic Review

Michael P. Glotzbecker, MD,* Christopher M. Bono, MD,t Kirkham B. Wood, MD,$
and Mitchell B. Harris, MDt

DePuy Synthes
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¢ ES necesaria la prevencion farmacoldgica?

Eur Spine J (2004) 13:1-8

ReVISIéI”I blbllogl’élflca DOL 10.1007/500586-003-0538-7
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REVIEW

La anticoagulacion no bien aceptada por
el incremento de hemorragias, ——
hematomas epidurales y lesiones C. Ruool

G. A. La Maida

neurO|OglcaS S. Caserta

Prevention of venous thromboembolism
in spinal surgery

Prevencion con heparina de bajo peso Type of surgery

Recommended prophylaxis

molecular subcutanea iniciada 2h Acute spinal cord injury
preperatorias o 6 h postoperatorias
disminuye el riesgo de TVP en la misma
proporcion.

Elective spine surgery

LMWH, ES and IPC might have benefit if used in combination with
LMWH or LDUH or if anticoagulants are contraindicated early after injury
No firm recommendations: it is reasonable to use ES alone, LDUH alone,
or the combination of the two: intraoperative plus postoperative IPC may
also be effective. For spine surgery patients with additional thromboem-
bolic risk factors, prophylaxis with one of these options is suggested
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Metaanalisis 4383 pacientes. G0 St kel e, 5
El uso de profilaxis farmacoldgica reduce e, e onieesone!
significativamente la prevalencia de
trombosis venosa profunda respecto a la
profilaxis mecéanica (p = 0.047) y respecto a

la no profilaxis (p < 0.01)

The Prevalence of and Specific Risk Factors
for Venous Thromboembolic Disease
Following Elective Spine Surgery

J Neurosurg Spine 2“(:_71 \(i\: z:;:j By Jason M. Sansone, MD, Alejandro Munoz del Rio, PhD, and Paul A. Anderson, MD

Investigation performed at the Department of Orthopedics and Rehabilitation, University of Wisconsin at Madison, Madison, Wisconsin

Decreased incidence of venous thromboembolism after spine
surgery with early multimodal prophylaxis

TABLE | Prevalence of Venous Thromboembolism According to Method of Prophylaxis, Operative Level, and Patient Diagnosis

Prevalence of Deep Prevalence of
Variable No. of Patients Venous Thrombosis* Pulmonary Embolism*

Clinical article
Prophylaxis

J. BRIDGER Cox, M.D., KrisTIN J. WEAVER, ML.D., Pu.D., Danier W, Near, M.S.,
R. PATRICK JAcOB, M.D., AND DANIEL J. Hon, M.D.

Department of Neurological Surgery, University of Florida, Gainesville, Florida

None
Mechanical
Aspirin
Heparin
Warfarin
Levelt
Cenrvical

21 (5.8%; 3.8% to 8.7%)
36 (1.8%; 1.3% to 2.5%)
0 (0% to 3.1%)
1 (<0.01%; 0.0001% to 0.3%)
0 (0% to 9.8%)

11 (1.3%; 0.73% to 2.3%)
36 (1.3%; 0.9% to 1.8%)

0 (0% to 1.1%)
8 (0.4%; 0.2% to 0.8%)
0 (0% to 3.1%)
0 (0% to 0.2%)
0 (0% to 9.8%)

3 (0.4%; 0.1% to 1.1%)
5 (0.2%; 0.07% to 0.4%)

La combinacion de heparina y medidas fisicas ha Thorscolumoar
., . . . Diagnosis¥
demostrado la reduccion de la incidencia de TVP Deformity 116 1 (0.9% 0.15% to 4.7%) 0 (0% to 4.7%)
Degenerative 43 (1.4%; 1.0% to 1.9%) 4 (0.13%; 0.1% to 0.19%)

de 2,6 a 1% sin un aumento en las complicaciones other 21 1(03% 005 t01.7%) 0 (0% 10 1.7%)
hemorréglCaS nl Ia morbllldad Totals 4383 1.09% (0.54% to 1.64%)8 0.06% (0.01% to 0.12%)#

*The values are given as the number of patients, with the percentage and the 95% confidence interval (or just the 95% confidence interval) in
parentheses. TExcludes the studies by Flinn et al.® and Lee etal.” because of a lack of reported data. $Excludes the studies by Dearborn et al.™®,
Flinnetal.’, Lee etal.’, and Wood et al." because of alack of reported data. §The prevalence of deep venous thrombosis was calculated with use
of a random-effects model. #The prevalence of pulmonary embolism was calculated with use of a fixed-effects model.
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Inicio y duracion de la profilaxis farmacologica

¢

EORIGINAL ARTICLE

* No se observan diferencias entre los

acientes que reciben la profilaxis Does Preoperative DVT Chemoprophylaxis in Spinal
?armacolégica en el preogeratorio y Surgery Affect the Incidence of Thromboembolic

_ _ _ Complications and Spinal Epidural Hematomas?
los que la reciben inmediatamente

, . , John Edward Cunningham, BSc, MBBS, FRACS, Ganesh Swamy, MD, FRCSC,
despues de la cirugia. and Ken C. Thomas, MD, MHS¢, FRCSC

« No aumento de incidéncia de J Spinal Disord Tech 2011;24:E31-E34
sangrados y hematomas.

- Puede ser iniciada de forma segura 02015, Wo ioer Heth e A s et
en el dia de la intervencion (nivel IV CLNICAL CASE SERIES
evidencia).

- Hasta que el paciente deambule. Early Pharmacological Venous Thromboembolism

Prophylaxis Is Safe After Operative Fixation of
Traumatic Spine Fractures

Dennis Yong Kim, MD, FACS, Leslie Kobayashi, MD, FACS, David Chang, MPH, MBA, PhD, Dale Fortlage, BA,
and Raul Coimbra, MD, PhD, FACS
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¢ Existe riesgo de hemorragia/hematoma? oe S

CURSO ONLINE

- SPINE Volume 38, Number 23, pp E1498-E1502
un(} ©2013, Lippincott Williams & Wilkins

SURGERY

» Riesgo hemorragico muy bajo cuando se inicia a las

24-36 horas postig. Low-Molecular-Weight Heparin Prophylaxis 24 to
« No aumento de hematomas, incluso cuando se inicia 36 Hours After Degenerative Spine Surgery

an tes de |a |q Risk of Hemorrhage and Venous Thromboembolism
* Riesgo de sangrado mayor del 0% al 4,3% en funcién

del tipo de anticoagulante. Bowe e

Russell G. Strom, MD, and Anthony K. Frempong-Boadu, MD

Does Preoperative DVT Chemoprophylaxis in Spinal
Surgery Affect the Incidence of Thromboembolic
Table 2. Risk of Bleeding Complications in Patients Receiving Anticoagulation Therapy Complications and Spinal Epidural Hematomas?

. =2 John Edward Cunningham, BSc, MBBS, FRACS, Ganesh Swamy, MD, FRCSC,
Bloeding Complication and Ken C. Thomas, MD, MHSc¢, FRCSC

Type of Anticoagulation Author Minor, WN (%) Major, N (%)  Hematoma, WN (%)  OVT,wN (%)  PE, wN (%) I Spinal Disord Tech 2011;24:E31-£34

Anticoagulants Spine orors T e 5,7 299 301
Warfarin® Rokito et a/® 135 (2.9) 1/35(2.9) 0/35(0.0) 0/35(0.0) 0/35(0.0) opne ke
Nadroparin Gerlach et a/*' NR 13/1954(0.7) 8/1954 (0.4) 1/1954 (0.1) 0/1954 (0.0) Curinical CASE SERIES
Enoxaparint Schizas et al® NR NR 2/210(0.7) 01270 (0.0) §/210(22)

Bemiparin Otero-Fernandez et a/* 8/225(35) 2225(0.9) NR 0/225(0.0) 0/225(0.0) . .
}L{I\SWEH/DHE xath ot al” 8/87(9.2) 0/87(0.0) 0/87(0.0) 4/87(4.6) 0/87 (0.0) Early Pharmacological Venous Thromboembolism
H oth et al 392(33) 4/92(43) 0/92(00) 392 (33) 0/92(0.0) - - P
HDHE Gruber ot a/'® §/25 (24) 0/25(00) 0/25 (0.0) 1125 (0.04) 0/25 (00} Prophylaxis Is Safe After Operative Fixation of
Antiplatelets Traumatic Spine Fractures

Ketorolac Chin et a/*® 0/44 (0.0) 0/44 (0.0 0/44 (0.0) 0/44 (0.0) 0/44(0.0) Dennis Yong Kim, MD, FACS, Leslie Kabayashi, MD, FACS, David Chang, MPH, MBA, PhD, Dale Fortlage, BA,
and Raul Coimbra, MD, PhD, FACS

*Plus compression stockings
STNE Vidwane M, Nusduer 5, g 81175124

1Plus intermittent pneumatic compression devices O, Ligyennes Willame & Wiihom

DVT indicates deep vein thrombosis; PE, pulmonary embolism; LMWH, low-molecular-weight hepanin; DHE, dihydroergotamine; HDHE, heparin plus dihydroer-

gotamine; NR, not reported

B Anticoagulation Risk in Spine Surgery

Joseph S. Cheng, MD.* Paul M. Amold, MD.t Paul A. Anderson, MD. $

IDePuySynthes Dena Fischer, DDS, MSD, MS.SY and Joseph R. Dettori, MPH, PhDSY
Institute
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Profilaxis farmacoldgica en pacientes traumaticos

Conferencia de consenso:

Fuertemente recomendada la
profilaxis con HBM en pacientes con
lesion medular cervical o cirugia
toracolumbar anterior.

Inicio dentro de las 24 horas
postraumatismo.

Duracion 3 meses.

Fuertemente no recomendado en
fracturas cervicales sin lesion
neuroldgica.

No consenso en fracturas
toracolumbares sin lesion neurologica

DePuy Synthes
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THE
SPINE
JOURNAL

The Spine Journal 9 (2009) 530-536

Thromboprophylaxis in spinal trauma surgery: consensus among spine
trauma surgeons

Avraam Ploumis, MD, PhD*, Ravi K. Ponnappan, MD, Jason T. Bessey, BS, Ravi Patel, BS,
Alexander R. Vaccaro, MD, PhD

Department of Orthopaedics, Thomas Jefferson University, Philadelphia, PA, USA
Received 27 September 2008; accepted 17 January 2009
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Utilidad de los filtros de vena cava.

Indicaciones:
Historia de tromboembolismo.

Diagnosticado de trombofilia
Malignidad activa.
Encamamiento superior a 2
semanas antes de la cirugia.
Procedimientos en varios
estadios en mas de 5 niveles.
Abordajes anterior y posterior
combinados.

Necesidad de manipulacion
ileocava durante la cirugia.
Anestesia superior a 8 horas.

Elimina el riesgo de TEP.
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Selected Techniques

The Prophylactic Use of Inferior Vena Cava
Filters in Patients Undergoing High-Risk
Spinal Surgery

Luis Leon, MD," Heron Rodriguez, MD," Rabih G. Tawk, MD,” Stephen L. Ondra, MD,?
Nicos Labropoulos, PhD," and Mark D. Morasch, MD,> Maywood and Chicago, Illinois

Ann Vasc Surg 2005; 19: 1-6

S SPINE Volume 37, Number 13, pp 1122-1129
plr]e ©2012, Lippincort Williams & Wilkins

CLINIcAL CASE SERIES

Comprehensive Assessment of Prophylactic
Preoperative Inferior Vena Cava Filters for Major
Spinal Reconstruction in Adults

Jamal McClendon, Jr, MD,* Brian A. O’Shaughnessy, MD, 1 Timothy R. Smith, MD, PhD,* Patrick A. Sugrue, MD,*
Ryan ). Halpin, MD,* Mark Morasch, MD,* Tyler Koski, MD,* and Stephen L. Ondra, MD*

NS
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Guias Clinicas.

North American Spine Society Evidence-Based Guideline
CLINICAL GUIDELINES on Antithrombotic Therapies in Spine Surgery (2009) has
provided evidence-based recommendations regarding
In 2008, the Seventh American College of Chest Physicians  antithrombotic therapies in elective spine surgery [6].
Conference on Antithrombotic and Thrombolytic Therapy:
EBvidence-Based Guidelines provided recommendations for Mechanical compression devices in the lower ex- ‘
prevention of VTE in elective spinal surgery [5]. tremities are suggested, initiated just prior to surgery -
and continuing until the patient is fully ambulatory. North American

+ For patients with no additional risk factors, recom-
mendations are against the routine use of any
thromboprophylactic modality beyond early and fre-
quent ambulation.

For patients with additional risk factors, any of the
following prophylaxis recommendations are
recommended:
— Postoperative low-dose unfractionated heparin
(LDUH) alone,
Postoperative low molecular weight heparin
(LMWH) alone,
Perioperative intermittent compression stockings
(IPC) alone,
Alternate considerations include perioperative
graduated compression stockings (GCS).
For patients with multiple risk factors for VTE, it is
suggested that a pharmacologic preventative treat-
ment (ie, LDUH or LMWH) be combined with the op-
timal use of a mechanical method (ie, GCS and/or
IPC).

DePuy Synthes
I Institt}"tey

advancing education and research

Chemoprophylaxis may not be warranted in most
common elective spine surgeries performed through
a posterior approach.

LMWH or LDUH may be used postoperatively fol-
lowing elective combined anterior-posterior spine
surgery or in patients identified as having high risk
for VTE, such as multiple trauma, malignancy or hy-
percoagulable state.

THE
SPINE
JOURNAL

ELSEVIER The Spine Journal 9 (2009) 1046-1051

NASS Evidence-Based Clinical Guideline

An evidence-based clinical guideline for the use of antithrombotic

therapies in spine surgery

Christopher M. Bono, MD**, William C. Watters I1l, MD", Michael H. Heggeness, MD, PhD*,

Daniel K. Resnick, MD", William O. Shaffer, MD*, Jamie Baisden, MD',

Peleg Ben-Galim, MD*, John E. Easa, MD®, Robert Fernand, MD", Tim Lamer, MD',

Paul G. Matz, MD', Richard C. Mendel, MD¥, Rajeev K. Patel, MD',
Charles A. Reitman, MD", John F. Toton, MD™

e

Spine Society

Evidence-Based Clinical Guidelines
for Multidisciplinary Spine Care

W ; :
Antithrombotic Therapies
"'J in Spine Surgery.

| 1
LULLLLL LIS ELEEE L] L)
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¢, Como evaluamos el riesgo individual del paciente?

NARRATIVE REVIEW

An Algorithmic Approach to Venous Thromboembolism
Prophylaxis in Spine Surgery
Scott M. Eskildsen, MD,* Stephan Moll, MD, i and Moe R. Lim, MD*
| Spinal Disord Tech * Volume 28, Number 8, October 2015

TABLE 5. VTE Prophylaxis Risk/Benefit Score
VTE Risk/

w Benefit Score VTE Prophylaxis

<l PSCDs and CS with early mobilization

2 PSCDs and CS with early mobilization. Possible
pharmacologic prophylaxis based on additional
individual factors and surgeon discretion

>3 PSCDs and CS with early mobilization.

Enoxaparin 40 mg (first dose given 24-36h

postoperatively). Duration based on individual
factors and surgeon diseretion.

BIGURE 3. Eiciw diagran &xanple 166 & S0.adi oid Eokah CS indicates compression stockings; PSCDs, pneumatic sequential com-

undergoing anterior cervical corpectomy and fusion with re- pression devices; VTE, venous thromboembolic embolism.
section of the posterior longitudinal ligament, |zt

Individualizacion de la profilaxis en funcion del riesgo.

DePuy Synthes
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TABLE 2. Patient-related VTE Risk

Moderate Risk (+1 for 1/+2 TECNICAS
Low Risk (0) if multiple) High Risk (+3) QUIRURGICAS
)E LA COLUMNA

No comorbidities Age > 60 History of VTE
Diabetes mellitus Body mass index > 30 kg/rﬂ2 Spinal cord injury
Hypertension Smoking Multitrauma
Hyperlipidemia  Estrogen-containing Active malignancy
contraceptives (pill, patch,
ring), injectable progestin
contraceptives, hormone
replacement therapy,
pregnancy
Congestive heart failure
Limited pulmonary reserve/
pulmonary circulation
disorder
First-degree relative with VTE
Poor mobilization after surgery
American Society of
Anesthesiologists
Classification >3

VTE indicates venous thromboembolic embolism.

TABLE 3. Surgical Procedure-related VTE Risk
Low Risk (0) Moderate Risk (+1) High Risk (+3)

Posterior Posterior lumbar fusion Extensive (4 or more
lumbar levels) posterior
decompres- thoracolumbar fusion
sion

Anterior Posterior cervical fusion ~ Combined open anterior/
cervical (+ anterior fusion) posterior major
fusion/disk reconstructive
replacement thoracolumbar fusion

Posterior Anterior lumbar interbody
cervical fusion/disk replacement.
decompres- Oblique lumbar or
sion extreme lateral interbody

fusion ( + minimally
invasive posterior
instrumentation)

VTE indicates venous thromboembolic embolism.

TABLE 4. Neurological Risk of Bleeding Complications
Low (+1) Moderate (0) High (-1)

No decompression. Lumbar central canal/ Cervical/thoracic spinal
No neurological cauda equina cord decompression.
risk decompression. High neurological risk

Moderate
neurological risk

Nerve root Excessive bleeding
decompression. intraoperatively
Negligible
neurological risk




Analgesia en la cirugia de raquis.
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Valoracion del dolor en cirugia del raquis.

Experiéncia emocional subjetiva.

Solo el propio paciente conoce la intensidad.

Medir el dolor es vital para conocer la efectividad el tratamiento del dolor postoperatorio en cirugia del raquis.
Es importante utilizar HERRAMIENTAS capaces de cuantificar el dolor en todas sus elementos: intensidad,
calidad, efecto sobre la funcion y calidad de vida y asesoramiento objetivo de analgesia consumida.

1. HERRAMIENTAS PARA MEDIR LA INTENSIDAD DEL DOLOR: escala numérica y escala visual analdgica
(ambas validadas).

TABLA II. ESCALAS UNIDIMENSIONALES DE VALORACION DEL DOLOR

Escala numérica: (0= Ausencia de Dolor. 10= Dolor de Maxima Intensidad) Peor dolor
(anverso)

o 1 2 3 4 5 o6 7 8 9 10

Peor dolor
Escala Descriptiva Verbal: elegir la categoria que mas se ajuste a la intensidad actual del dolor. (reverso)

Ausencia de Dolor Dolor Leve Dolor Moderado Dolor Intenso

1 Peor dolor
que haya
Escala Analogica Visual (VAS): marcar con una X el lugar que corresponda a lo largo de la linea. 3 sentido

Ausencia de Dolor Dolor Insoportable

DePuy Synthes
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Valoracion del dolor en cirugia del raquis.

2. HERRAMIENTAS PARA MEDIR LA CALIDAD DEL DOLOR:

» Cuestionario del dolor de McGill: herramienta multidimensional que permite cuantificar el
dominio neurofisiologico y psicolégico del dolor. Descripcion verbal que permite evaluar cinco
medidas: localizacién, intensidad, calidad, patron y factores que lo alivian o lo agravan

3. HERRAMIENTAS PARA MEDIR EL EFECTO DEL DOLOR EN LA FUNCION Y CALIDAD

DE VIDA.
» Cuestionario breve del dolor.
» Cuestionario de Roland-Morris.
« Indice de discapacidad de Oswestry
/ Neck Disability Index.
4. HERRAMIENTAS PARA VALORAR ANALGESIA
CONSUMIDA
» Equivalentes en morfina.

DePuy Synthes
I Institt}"tey

advancing education and research

Table 2
Morphine equivalent conversion ratios for common opioid drugs

Opioid

Ratio (mg morphine/mg opioid)

Fentanyl patch
Hydrocodone (oral)
Hydromorphone (oral)
Meperidine (oral)
Methadone (oral)
Morphine (oral)
Nalbuphine (oral)
Oxycodone (oral)
Oxymorphone (oral)
Propoxyphene (oral)
Tapentadol (oral)
Tramadol (oral)
Fentanyl (V)
Hydrocodone (IV)
Hydromorphone (V)
Meperidine (IV)
Methadone (IV)
Morphine (V)
Nalbuphine (IV)
Oxycodone (IV)
Remifentanyl (V)
Sufentanyl (IV)

30/12.5
30/30
30/75
30/300
30/20
30/30
30/10
30/20
30/10
10/130
30/100
1/10
75/1
30/20
30/15
30/300
30/20
30/10
30/10
30/20
250/1
30/0.015

IV = intravenous.
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Tratamiento del dolor postoperatorio en cirugia del raquis. oc Aot rins

CURSO ONLINE

Analgésicos.

Antiinflamatorios.

Gabapentinoides

Ketamina.

Relajantes musculares.

Opioides.

Opioides/ lidocaina intratecal.
Perfusiones endovenosa de lidocaina.

Anestésicos locales en herida.
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Opioides L
:

CURSO ONLINE

» Los opioides son el pilar de la analgesia postoperatoria en cirugia de columna.
« Gold standard.
« Efectos secundarios:
* Prurito
* Nauseay vomitos.
* lleo paralitico.
« Estrefiimiento.
« Retencién urinaria.
« Somnolencia.
* Depresion respiratoria.
* Uso cronico: Disfuncion sexual, osteoporosis e infarto de miocardio.
« El uso cronico de opioides produce una sensibilizacion periférica y central, lo que
incrementa el riesgo de un mayor dolor postoperatorio e incrementa el uso de recursos
hospitalarios.
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Analgeésicos
.

[ cursoONLINE ]

Paracetamol EV reduce un 18% la dosis de

Ady Ther (2016) 33:2211-2228
DOL 10.1007/512325.016-0438.y

opioides en el postoperatorio y decrece la

estancia hospltalana, comphcamones Estimating the Effect of Intravenous Acetaminophen

. .. for Postoperative Pain Management on Length of Sta
relacionadas con los 0p|0|deS (28%) y and lnpa[t)ient Hospital (Iosts& = g

E. Eve Shaffer - An Pham - Robert L. Woldman - Andrew Spicgelman -

COSteS hospitalarios- Scott AL Strassels « George ). Wan -+ Thomas Zimmerman
Multiples estudios han demostrado la
eficacia y seguridad del paracetamol en la

cirugia lumbar electiva.
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J Neurosurg Spine 9:22-31, 2008

Me.t_aané-“SiS que demues..tr.a evidencia que |a.adiCién de Nonsteroidal antiinflammatory drugs for postoperative pain
antiinflamatorios a los opioides para el tratamiento del management after lumbar spine surgery: a meta-analysis of
dolor postoperatorio en cirugia lumbar ofrece mayor control randomized controlled trials

del dolor que los opioides solos

KITTI JIRARATTANAPHOCHAL, M.D., PH.D., AND SURACHAI JUNG, M.D.

Department of Orthopaedics, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand

SPINE Volume 33, Number 12, pp 1313-1317
©2008, Lippincort Williams & Wilkins

Ketorolac vs placebo en cirugia lumbar degenerativa
M Ketorolac Use for Postoperative Pain Management

Disminuye significativamente los requerimientos de morfina Following Lumbar Decompression Surgery
entre un 20-30% y los paCienteS presentan A Prospective, Randomized, Double-Blinded, Placebo-Controlled Trial
significativamente menos dolor (VAS) alas 0, 4,12y 16 Ezequiel H. Cassinelli, MD,* Clayton L. Dean, MD,t Ryan M. Garcia, MD,t

horas postop, sin complicaciones destacables (sangrado). Chiistopher 6. Furey. MD, and Henry H. Bohlman, MDY

Ketorolac intravenoso es seguro y efectivo para el
tratamiento del dolor postoperatorio en cirugia del raquis.
No impacto sobre la consolidacion 6sea.
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Gabapentinoides. n_ ?5@:

Tanto la gabapentina como la pregabalina son Spine " G20, Lo Wi ¢ Wik
eficaces en la reducciéon del dolor LiTeRATURE ReviEw

postoperatorio y los requerimientos de

narcoéticos después de una cirugia lumbar. Gabapentin and Pregabalin in the Management of
También muestran efectividad en el dolor Postoperative Pain After Lumbar Spinal Surgery
evocado por la movilidad, ansiolisis A Systematic Review and Meta-analysis

preoperatoria, y prevencion del dolor crénico T DT o an, MO/ Min L MO and Zhical S, MDY

postquirdrgico.
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Ketamina IV
CURSO ONLINE

Compara ketamina versus placebo.

La infusiéon continua de ketamina iniciada Anesthesiology 2010: 113:639 6
intraoperatoria reduce significativamente el Copyright © 2010, the American Socicty of Ancsticsiologsts, Inc. Lippiacott Willams & Wilkins
consumo de morficos dentro de las 24 primeras

horas después de una fusion lumbar en

pacientes opioide-dependientes, sin efecto Intraoperative Ketamine Reduces Perioperative Opiate
sobre los niveles de dolor postoperatorio. Consumption in Opiate-dependent Patients with Chronic

No aumento de efectos colaterales. Back Pain Undergoing Back Surgery
Parece de utilidad en pacientes opioide

d di Randy W. Loftus, M.D.,” Mark P. Yeager, M.D.,T Jeffrey A. Clark, M.D.,”
ependientes. _ Jeremiah R. Brown, M.S., Ph.D.,+ Willam A. Abdu, M.S., M.D..§ Dilip K. Sengupta, M.D., Ph.D. |
Algunos estudios mas recientes comparando Michael L. Beach, M.D., Ph.D.t

con placebo indican que no existen diferencias
significativas.

Research Paper
. I)AINx v
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Intraoperative ketamine reduces immediate
postoperative opioid consumption after spinal
fusion surgery in chronic pain patients with opioid
dependency: a randomized, blinded trial

Rikke Vibeke Nielsen®*, Jonna Storm Fomsgaard?®, Hanna Siegel’, Robertas Martusevicius®,
Lone Nikolajsen®, Jargen Berg Dahl®, Ole Mathiesen®

VAS at rest (mm)

10 12 14 16 18 20 22 24
Postoperative hour
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Morficos intratecales.

CrLiNiCAL REPORT

Analgesia epidural con anestesialocal y morficos.
Analgesia epidural controlada por el paciente reduce el
dolor postoperatorio y el consumo de opioides
comparado con analgesia endovenosa, reduce la

H H H H H Juan P. Cata, MD* Edward M. Noguera, MD* Emily Parke, MD,* Zeyd Ebrahim, MD,7
estancia hospltalarla y los costes y d|Sm|nuye los Andrea Kurz, MD,} lain Kalfas, MD,}§ Edward Mascha, PhD, 1|l and Ehab Farag, MD, FRCA7 }
efectos secundarios.

J Neurosurg Anesthesiol Volume 20, Number 4, October 2008

Patient-controlled Epidural Analgesia (PCEA) for
Postoperative Pain Control After Lumbar Spine Surgery

SPINE Volume 33, Number 22, pp 2379-2386
©2008, Lippincott Williams & Wilkins

B Therapeutic Effect of Intrathecal Morphine After
La morfina monodosis intratecal reduce el dolor Posterior Lumbar Interbody Fusion Surgery
postoperatorlo respecto al placebo A Prospective, Double-Blind, Randomized Study

Stephan Ziegeler, MD,* Ekkehard Fritsch, MD,t Clemens Bauer, MD,}
Puede ser un bloqueo epidural o intratecal mOﬂOdOSiS, Thomas Mencke, MD,§ Bettina . Miiller,” Stefan Soltesz, MD.f and Malte Silomon, MD||
infusién continua o sistemas controlados por el paciente Chan JH, Heilpern GN, Packham |, Trehan RK, Marsh GD,

tipo PCA. Disminuye el consume de opioides y Knibb AA: A prospective randomized double-blind trial of
desciende el dolor. the use of intrathecal fentanyl in patients undergoing lumbar
spinal surgery. Spine 2006; 31:2529-33

Alerta depresién respiratoria con la morfina intratecal.
Monitorizar la funcion respiratoria.

Spine (Phila Pa 1976), 2016 Oct 25. [Epub ahead of print]

Patient-controlled Intermittent Epidural Bolus Versus Epidural Infusion for Posterior Spinal Fusion after
Adolescent Idiopathic Scoliosis: Prospective Randomized Double-blinded Study.

Erdogan MA', Ozqul U, Ugar M, Korkmaz MF, Aydogan MS, Ozkan AS, Colak C, Durmus M.

Spine (Phila Pa 1978). 1987 Oct 1;22(19):2272-7
The use of intrathecal morphine for analgesia after posterolateral lumbar fusion: a prospective, double-
blind, randomized study.

I E\?E%gynthes France JC', Jorgenson SS, Lowe TG, Dwyer AP,

advancing education and research
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Perfusidon continua de anestésicos locales.

Postoperative Pain Management after Spinal

Morfina intratecal + PCA+ aines vs perfusion continua de  Fusion Surgery: An Analysis of the Efficacy of
anestésico local Continuous Infusion of Local Anesthetics

Reduccion del 38% del dolor postoperatorio inmediato. Richard &K Reynolds” ule . Legas! _Jillan Tweedie? Youngiey Chung® iy . e
Recomiendan durante las primeras 24 horas

1 Department of Orthopaedic Surgery, Children’s Hospital of Address for correspondence Julie E. Legakis, PhD, Department of
Michigan, Detroit Medical Center, Detroit, Michigan Orthopaedic Surgery. Children’s Hospital of Michigan, Detroit Medical

2Department of Anesthesiology, Children's Hospital of Michigan, Center, 3901 Beaubien Blvd., Detroit, Mi {e-mall: jlegakis@dmc.org)
Detroit Medical Center, Detroit, Michigan

Infiltraciones con anestésicos locales en la herida 3Wayne State University School of Medicine, Richard J. Mazorek

Medical Education Commons, Detroit, Michigan
4Department of Orthopaedic Surgery, University of Minnesota,

(bupivacaina en liposomas para prolongar su accion) Mimespols

5 Department of Clinical Pharmacology, Children’s Hospital of

reduce de manera significativa en dolor postoperatorio. e e el Ceter et Mt

Global Spine | 2013:3:7-14,

Reduce significativamente el dolor postoperatorio y el B Protocol group
consumo de morficos respecto al placebo. W ClLA group

N
=}

o

=)

SPINE Volume 32, Number 6, pp 609-616
©2007, Lippincott Williams & Wilkins, Inc

o
o

B Peridural Methylprednisolone and Wound Infiltration
With Bupivacaine for Postoperative Pain Control After
Posterior Lumbar Spine Surgery

Opioid use, 1% 24 hours (mgrkg)

o

PCA Total

. . o . Fig. 1 Opioid use for first 24 hours after surgery. Graph illustrating the

A Randomized Double-Blinded Placebo-Controlled Trial mean patient-controlled analgesia (PCA) and total opioid use during
the first postoperative day for patients treated according to protocol

Kitti Jirarattanaphochai, MD,* Surachai Jung, MD,* Somboon Thienthong, MD,1 (light gray) and patients additionally treated with continuous infusion

Wimonrat Krisanaprakornkit, MD, MSc,t and Chat Sumananont, MD* of local anesthetics (CILA; dark gray). Bars indicate standard devia-
tions. *Statistically significant difference (p < 0.05).
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Analgesia multimodal o balanceada.

Eur Spine J (2013) 22:2089-2096
DOI 10.1007/500586-013-2826-1
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Pre-intervention protocol

Post-intervention protocol

ORIGINAL ARTICLE

A comprehensive multimodal pain treatment reduces opioid
consumption after multilevel spine surgery

Ole Mathiesen * Benny Dahl « Berit A. Thomsen -
Birgitte Kitter - Nan Sonne - Jorgen B. Dahl -
Henrik Kehlet

Opioides + paracetamol + Ibuprofeno +
gabapentina + PCA epidural con
bupivacaina.

Reduccion del consumo de opioides.
Mejoran la movilizacion postoperatoria de
los pacientes.

Disminuyen los efectos secundarios de los
opioides

DePuy Synthes
I Institt‘:’tey

advancing education and research

Premedication

General
anesthesia

Postoperative
analgesia

Additional
pain

PONV
treatment

Usual opioid medication
No standardized treatment

Remifentanil and propofol
Fentanyl (ADA)

Morphine (ADA)

Epidural, placed at the discretion
of the surgeon, bolus at the
discretion of the anesthetist

PONYV prophylaxis: ADA
Usual opioid medication
Acetaminophen OR 1 g x 4

Epidural for up to 72 h or PCA
morphine for 48 h

Opioid ADA

Epidural bolus of bupivacaine
5 ml 2.5 mg/ml

Morphine OR or IV as needed

Ondansetron

Usual opioid medication

Acetaminophen OR 2 g (sustained release)
Celecoxib OR 400 mg

Gabapentin OR 900 mg

Remifentanil and propofol

Dexamethasone IV 24 mg

S-ketamine IV 0.5 mg/kg + 0.3 mg/kg/h until
45 min before the end of surgery

Morphine IV 0.3 mg/kg supplied 45 min before the
end of surgery

Epidural catheter (tip at the middle of the surgical
field), bolus: bupivacaine 0.5 mg/ml 10 ml

If epidural not possible, local infiltration analgesia
40 ml with bupivacaine 2.5 mg/ml placed
subfacially

Ondansetron IV 4 mg

Usual opioid medication

Acetaminophen OR 1 g x 4

Ibuprofen OR 400 mg x 4 until discharge
Gabapentin OR 400 4 1,000 mg for 5 days

Epidural bupivacaine 2.5 mg/ml with 50 pg/ml of
morphine 5-8 ml/h for 96 h

If epidural infusion was not possible, PCA morphine
(bolus 2 mg, lockout 15 min, for 48 h) background
infusion 1 mg/ during the first 24 h

Sustained release morphine 20 mg x 2 after end of
EPI or PCA

Morphine as needed
Epidural bolus of bupivacaine 5 ml 2.5 mg/ml

Morphine OR or IV as needed
Ondansetron IV 1 mg
Droperidol TV 0.625 mg

Dexamethasone IV 8 mg
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Analgesia Multimodal o balanceada

Dunn LK, Durieux ME, Nemergut EC, Non-opioid analgesics: novel
approaches to perioperative analgesia for major spine surgery, Best
Practice & Research Clinical Anaesthesiology (2015), doi:
10.1016/j.bpa.2015.11.002.

Los opioides intratecales y los AINES disminuyen
el consumo oral de morficos en la cirugia de
columna. pero pueden provocar sangrado o
infeccion del catéter peridural.

La ketamina, gabapentinoides y lidocaina
endovenosa también disminuyen de manera
significativa el consumo de opioides y el dolor
postoperatorio, aumentado la satisfaccion del
paciente y el resultado funcional

Los regimenes de analgesia multimodal mejoran la
analgesia y minimizan los efectos secundarios de
los opioides.
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Type of Spine Surgery

Analgesia

Disposition

Minor (Laminectomy,
foraminotomy, discectomy)

Preoperative: Continue
preoperative analgesics

Intraoperative: Paracetamol,
1V opioids

Postoperative Oral
opioid/acetaminophen
combinations

Acute care floor

Moderate (Anterior cervical
discectomy and fusion, 1-2
level fusion)

Preoperative: Continue
preoperative analgesics

Intraoperative: Ketamine
bolus, lidocaine infusion,
paracetamol, IV opioid

Postoperative: opioid PCA,
acetaminophen

Acute care floor or step-down
unit

Major (Multilevel fusion)

Preoperative: Continue
preoperative analgesics,
consider addition of a
gabapentenoid

Intraoperative: Methadone
versus intrathecal opioid;
ketamine, lidocaine and
dexmedetomidine infusions,
paracetamol

Postoperative:
Gabapentinoid, opioid PCA,

paracetamol/acetaminophen,

consider ketamine and/or
lidocaine infusion if severe
pain

Intensive care unit
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Analgesia multimodal o balanceada T ——

ORIGINAL ARTICLE

Combinacién de oxicodona, gabapentina y
paracetamol. . . . . .
Los pacientes que reciben Analgesia Comparison of Perioperative Oral Multimodal Analgesia
multimodal perioperatoria tienen menos Versus IV PCA for Spine Surgery
consumo de OpiOideS (P<0001)’ puntuadone" Sharad Rajpal, MD,* Debra B. Gordon, RN, MS, FAAN,{ Teresa A. Pellino, RN, PhD,}
mas bajas en dolor final (P<001), Yy Andrea L. Strayer, RN, NP,§ Denise Brost, RN, NP,§ Gregory R. Trost, MD,§
experimentas Mmenos nauseas. Thomas A. Zdeblick, MD,\| and Daniel K. Resnick, MD§

J Spinal Disord Tech Volume 23, Number 2, April 2010

THERAPY UPDATE

La analgesia preventiva preoperatoria
combinando no opioides con opioides puede

reducir el consumo de narcéticos y mejorarla — Parjpperative nonopioid agents for pain control

satisfaccion del paciente después de una

cirugia del raquis. in spinal surgery

ANNA RIVKIN AND MARK A. RIVKIN

Am J Health-Syst Pharm—Vol 71 Nov 1, 2014
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Journal of Clinical Neuroscience xex (2015) xx—xx0x

Contents lists available at ScienceDirect
Journal of Clinical Neuroscience

journal homepage: www.elsevier.com/locate/jocn

Review
Best evidence in multimodal pain management in spine surgery and
means of assessing postoperative pain and functional outcomes

Clinton J. Devin **, Matthew J. McGirt®

2 Department of Orthopedic Surgery, Vanderbilt University Medical Center, 1215 21st Avenue South, Nashville, TN 37232, USA
® Carolina Neurosurgery and Spine Associates, Charlotte, NC, USA

North American Spine Society grades of recommendation [ 14] based on the level of
evidence in the current literature for agents commonly used in the multimodal
treatment of postoperative pain

13. Conclusions
Agent Evidence Grade

Preemptive analgesia Grade B fair evidence Multimodal pain management protocols have consistently been
NSAID Crade B fair evidence demonstrated to allow for improved pain control with less reliance

L. . on opioids. There is good quality evidence that supports many of
Gahapeptmmds Grade A good ev!dence the common agents utilized in multimodal therapy, however, there
Acetaminophen Grade A good evidence is a lack of evidence regarding optimal postoperative protocols or
Muscle relaxants Grade [ insufficient evidence pathways. Further research is needed to understand and develop
Ketamine Grade [ insufficient evidence postoperative multimodal pain management paradigms for various
Neuraxial blockade (intrathecal, epidural) Grade A good evidence surgical procedures and patient populations.

Extended-release local infiltrative anesthetics Grade A good evidence

NSAID = nonsteroidal anti-inflammatory drugs.
I DePuy Synthes
Institute

advancing education and research




The Journal of Pain, Vol 17, No 2 (February), 2016: pp 131-157

RESEARCH
Avattabie onfine at wivw fpain.org and wwwsciencedirect.com
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Society

ADVOCACY

Guidelines on the Management of Postoperative Pain

Management of Postoperative Pain: A Clinical Practice Guideline e- RaqU|S
From the American Pain Society, the American Society of Regional
Anesthesia and Pain Medicine, and the American Society of

Anesthesiologists’ Committee on Regional Anesthesia, Executive

Committee, and Administrative Council
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Guias clinicas.

Roger Chou,* Debra B. Gordon,’ Oscar A. de Leon-Casasola,' Jack M. Rosenberg,”
Stephen Bickler, Tim Brennan, I"Todd Carter,** Carla L. Cassidy,'" Eva Hall Chittenden, '
Ernest Degenhardt,” Scott Griffith, "7 Renee Manworren, | Bill McCarberg, ***

Robert Mcmgomery,’” Jamie Murphy,*** Melissa F. Perkal,"" Santhanam Suresh, 119
Kathleen Sluka,' HH

Table 3. Options for Components of Multimodal Therapy for Commonly Performed Surgeries

Gary A. Walco, ™" Lusa Wamer

Scott Strassels **+* Richard Thirlby, "' Eugene Viscusi,*
11 Stevenl Wmsman I and ChnstopherL Wu' ¥

TyPe OF SURGERY

SYSTEMIC PHARMACOLOGIC THERAPY

LocaL, INTRa-ARTICULAR OR TOPICAL
TecHNIQUES *

ReGionaL ANeSTHETIC TECHNIQUES

NeuraxiaL ANESTHETIC TECHNIQUES *

NonpHARMACOLOGIC THERAPIEST

Thoracotomy

Open laparotomy

Total hip replacement

Total knee replacement

Opioidst

NSAIDs§ and/or acetaminophen
Gabapentin or pregabaling

i.v. ketamine¥|

Opioidst

NSAIDs$ andfor acetaminophen
Gabapentin or pregabaling

i.v. ketamine¥|

i.v. lidocaine

Opioidst

NSAIDs§ andfor acetaminophen
Gabapentin or pregabaling

i.v. ketamine¥|

Opioidst

NSAIDs§ andfor acetaminophen
Gabapentin or pregabaling

Local anesthetic at incision
i.v. lidocaine infusion

Intra-articular local anesthetic and/
or opioid

Intra-articular local anesthetic and/
or opioid

Paravertebral block

Transversus abdominis plane block

Site-specific regional anesthetic

technigue with local anesthetic

Site-specific regional anesthetic
technigue with local anesthetic

Epidural with local anesthetic (with
or without opioid), or intrathecal
opioid

Epidural with local anesthetic (with
or without opioid), or intrathecal
opioid

Epidural with local anesthetic (with
or without opioid), or intrathecal
opioid

Epidural with local anesthetic (with
or without opioid), or intrathecal
opioid

Cognitive modalities
TENS

Cognitive modalities
TENS

Cognitive modalities
TENS

Cognitive modalities
TENS

Spinal fusion

IA'A

Opioids

Acetaminophent
Gabapentin or pregabaling
iv. keta_mineﬂl

Local anesthetic at incision

Epidural with local anesthetic (with
or without opioid), or intrathecal
opioid

Cognitive modalities
TENS

DePuy$S
Instutthey

Cesarean section

Oploids
NSAIDsS andfor acetaminophen

Opioidst

Acetaminophen
Gabapentin or pregabaling
i.v. ketamine9

Local anesthetic at incision

Transversus abdominal plane block

Epidural with local anesthetic (with
or without opioid), or intrathecal
opioid

Cognitive modalities
TENS

Cognitive modalities
TENS

Abbreviation: CABG, coronary artery bypass grafting.
NOTE. Blank cells indicate techniques generally not used for the procedure in question.

*Intra-articular, peripheral regional, and neuraxial techniques typically not used together.
tUse as adjunctive treatments.
{Use i.v. PCA when parenteral route needed for more than a few hours and patients have adequate cognitive function to understand the device and safety limitations.
§May be administered preoperatively.
advanding education JOn the basis of panel consensus, primarily consider for use in opioid-tolerant or otherwise complex patients
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La incidéncia de TVP y TEP en la cirugia del raquis es muy baja.

Se ha demostrado la utilidad de los sistemas mecanicos para prevenir la TVP.
No esta demostrada la utilidad de la quimioprofilaxis de rutina en todos los
pacientes en cirugia del raquis.

La heparina si debe usarse profilacticamente en pacientes con lesiones
neurologicas (especialmente en los lesionados medulares), neoplasias,
infecciones o fracturas, en los abordajes anteriores y en columna toracolumbar
de mas de 4 niveles, y en los pacientes que requieran reposo en cama
prolongado.

Evaluar los factores de riesgo de TVP individualizados.

Importancia de medir el dolor postoperatorio en todas sus dimensiones.
Amplio arsenal farmacoldgico para su tratamiento.

Esta por definir cual es la mejor pauta multimodal de analgesia postoperatoria.
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1. ¢Cual de las siguientes afirmaciones es cierta en cuanto a los métodos de
compresion neumatica intermitente para prevenir la TVP en cirugia del raquis?
A. No se ha demostrado su utilidad.
B. Deben aplicarse en combinacién con medias de compresion venosa.
C. Deben aplicarse de forma rutinaria en todos los pacientes sometidos a cirugia del
raquis.
D. Estarian indicados en pacientes fumadores mayores de 60 afos.

E. En pacientes con alto riesgo de TVP pueden sustituir una prevencion farmacologica
eliminando el riesgo de sangrado.

2. ¢Cual de las siguientes afirmaciones es cierta con el uso de heparina de bajo peso
molecular para prevenir la TVP en cirugia del raquis?

A. No debe administrarse preoperatoriamente dado que existe evidencia de aumento
del riesgo de hematoma.

B. Debe administrarse en pacientes de riesgo hasta dos meses después de la cirugia.
C. No existe evidencia de que disminuya la incidencia de TVP.

D. La probabilidad de sangrado es la misma que si se utilizan anticoagulantes orales.
E. Debe administrarse desde el ingreso en pacientes con lesion medular.
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3. ¢Cual de los siguientes factores ha demostrado ser un factor de riesgo para
desarrollar TVP en cirugia de columna?
A. Cirugias superior a dos niveles.
B. Abordaje cervical anterior.
C. Edad superior a 70 afios
D. Hiperalbuminemia.
E. Sexo femenino.
4. ¢Cuédl de los siguientes farmacos ha demostrado menor eficacia en el tratamiento del
dolor postoperatorio en cirugia del raquis?
A. Ketamina.
B. Gabapentina.
C. Ketorolaco.
D Paracetamol.
E Terterazepam.

DePuy Synthes
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5. ¢Cual de las siguientes afirmaciones es ciertarespecto al uso de morficos
intratecales?
A. Tienen una eficacia demostrada en la reduccion del dolor postoperatorio.
B. Elriesgo de depresion respiratoria es muy bajo.
C. No pueden combinarse simultaneamente con maorficos via oral.
D. Provocan menor incidencia de ileo paralitico que los mérficos orales.
E. Han demostrado ser mas eficaces que la perfusion continua de lidocaina.
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Respuestas correctas:
1.D
2. E
3.C
4. E
5.A
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PALABRAS CLAVE

Trombosis venosa profunda
Tromboembolismo pulmonar.
Profilaxis.

Analgesia postoperatoria.
Analgesia multimodal.

Cirugia del raquis.
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