
1

© Deutscher Ärzteverlag | OUP | Orthopädische und Unfallchirurgische Praxis | 2020; 9 (4)

Ruf et al.:
Skoliose im Kindesalter (early onset scoliosis)
Early Onset Scoliosis

12. Flynn, J.M., et al., Psychological dys-
function in children who require re-
petitive surgery for early onset scolio-
sis. J Pediatr Orthop, 2012. 32(6): p. 
594–9

13. Gollogly, S., et al., The volume of 
lung parenchyma as a function of 
age: a review of 1050 normal CT 
scans of the chest with three-dimen-
sional volumetric reconstruction of 
the pulmonary system. Spine (Phila 
Pa 1976), 2004. 29(18): p. 2061–6.

14. Gupta, P., L.G. Lenke, and K.H. Brid-
well, Incidence of neural axis abnor-
malities in infantile and juvenile pa-
tients with spinal deformity. Is a mag-
netic resonance image screening ne-
cessary? Spine (Phila Pa 1976), 1998. 
23(2): p. 206–10.

15. Karol, L.A., et al., Pulmonary function 
following early thoracic fusion in 
non-neuromuscular scoliosis. J Bone 
Joint Surg Am, 2008. 90(6): p. 
1272–81.

16. Katz, D.E., et al., Brace wear control 
of curve progression in adolescent 
idiopathic scoliosis. J Bone Joint Surg 
Am, 2010. 92(6): p. 1343–52

17. Khoshbin, A., et al., Outcomes of 
bracing in juvenile idiopathic scoliosis 
until skeletal maturity or surgery. Spi-
ne (Phila Pa 1976), 2015. 40(1): p. 
50–5

18. McCarthy, R.E. and F.L. McCullough, 
Shilla Growth Guidance for Early-On-
set Scoliosis: Results After a Minimum 
of Five Years of Follow-up. J Bone 
Joint Surg Am, 2015. 97(19): p. 
1578–84

19. Mehta, M.H., Growth as a corrective 
force in the early treatment of pro-
gressive infantile scoliosis. J Bone 
Joint Surg Br, 2005. 87(9): p. 
1237–47

20. Muirhead, A. and A.N. Conner, The 
assessment of lung function in chil-
dren with scoliosis. J Bone Joint Surg 
Br, 1985. 67(5): p. 699–702

21. Pahys, J.M., A.F. Samdani, and R.R. 
Betz, Intraspinal anomalies in infanti-
le idiopathic scoliosis: prevalence and 
role of magnetic resonance imaging. 

Spine (Phila Pa 1976), 2009. 34(12): 
p. E434–8

22. Pehrsson, K., et al., Long-term follow-
up of patients with untreated scolio-
sis. A study of mortality, causes of de-
ath, and symptoms. Spine (Phila Pa 
1976), 1992. 17(9): p. 1091–6.

23. Ridderbusch, K., et al., Preliminary 
Results of Magnetically Controlled 
Growing Rods for Early Onset Scolio-
sis. J Pediatr Orthop, 2017. 37(8): p. 
e575-e80.

24. Ruf, M., Kongenitale Skoliose, in Wir-
belsäule interdisziplinär, F.M. Wolf-
gang Börm, Viola Bullmann, Christian 
Knop, Editor. 2017, Schattauer Ver-
lag: Stuttgart. p. 369–74

25. Ruf, M., et al., Hemivertebra resecti-
on and osteotomies in congenital spi-
ne deformity. Spine (Phila Pa 1976), 
2009. 34(17): p. 1791–9.

26. Schreiber, S., et al., The effect of 
Schroth exercises added to the stan-
dard of care on the quality of life and 
muscle endurance in adolescents 
with idiopathic scoliosis-an assessor 
and statistician blinded randomized 
controlled trial: „SOSORT 2015 
Award Winner“. Scoliosis, 2015. 10: 
p. 24

27. Stücker, R., [The growing spine : 
Normal and abnormal development]. 
Orthopade, 2016. 45(6): p. 534–9

28. Teoh, K.H., et al., Metallosis following 
implantation of magnetically control-
led growing rods in the treatment of 
scoliosis: a case series. Bone Joint J, 
2016. 98-b(12): 1662–7

29. Thurlbeck, W.M., Postnatal human 
lung growth. Thorax, 1982. 37(8): p. 
564–71

30. Weinstein, S.L., et al., Design of the 
Bracing in Adolescent Idiopathic Sco-
liosis Trial (BrAIST). Spine (Phila Pa 
1976), 2013. 38(21): p. 1832–41

31. Wilkinson, J.T., et al., Curve Modulati-
on and Apex Migration Using Shilla 
Growth Guidance Rods for Early-on-
set Scoliosis at 5-Year Follow-up. J Pe-
diatr Orthop, 2019. 39(8): p. 400–5

1. Akbarnia, B.A., et al., Dual growing 
rod technique followed for three to 
eleven years until final fusion: the ef-
fect of frequency of lengthening. Spi-
ne (Phila Pa 1976), 2008. 33(9): p. 
984–90

2. Akbarnia, B.A., et al., Next generati-
on of growth-sparing techniques: 
preliminary clinical results of a mag-
netically controlled growing rod in 
14 patients with early-onset scoliosis. 
Spine (Phila Pa 1976), 2013. 38(8): 
p. 665–70

3 Berven S, Bradford DS. Neuromuscu-
lar scoliosis: causes of deformity and 
principles for evaluation and ma-
nagement. Semin Neurol. 
2002;22(2):167� 178

4. Bess, S., et al., Complications of gro-
wing-rod treatment for early-onset 
scoliosis: analysis of one hundred and 
forty patients. J Bone Joint Surg Am, 
2010. 92(15): p. 2533–43

5. Campbell, R.M., Jr., VEPTR: past ex-
perience and the future of VEPTR 
principles. Eur Spine J, 2013. 22 
Suppl 2(Suppl 2): p. S106–17

6. Charles, Y.P., et al., Progression risk of 
idiopathic juvenile scoliosis during 
pubertal growth. Spine (Phila Pa 
1976), 2006. 31(17): p. 1933–42

7. Dimeglio, A., Growth in pediatric or-
thopaedics. J Pediatr Orthop, 2001. 
21(4): p. 549–55

8. Dimeglio, A., Canavese F, The gro-
wing spine: how spinal deformities 
influence normal spine and thoracic 
cage growth. Eur Spine J, 2012. 
21(1): p. 64–70

9. Dimeglio A, Bonnel F. Growth of the 
spine. In Raimondi AJ (ed). The pe-
diatric spine, principles of pediatric 
neurosurgery. Springer-Verlag 
1989:39

10. Dobbs, M.B., et al., Prevalence of 
neural axis abnormalities in patients 
with infantile idiopathic scoliosis. J 
Bone Joint Surg Am, 2002. 84(12): p. 
2230–4

11. El-Hawary, R. and B.A. Akbarnia, Early 
Onset Scoliosis – Time for Consensus. 
Spine Deform, 2015. 3(2): p. 
105–106

Literatur zum Beitrag: 
Michael Ruf, Deborah Schray, Gregor Ostrowski,  Tobias Pitzen

Skoliose im Kindesalter (early onset scoliosis)



2

© Deutscher Ärzteverlag | OUP | Orthopädische und Unfallchirurgische Praxis | 2020; 9 (4)

matic review and meta-analysis. Eur 
Spine J. 2014 Feb;23(2):362–72

4. Ogungbemi A, Elwell V, Choi D, Ro-
bertson F. Permanent endovascular 
balloon occlusion of the vertebral ar-
tery as an adjunct to the surgical re-
section of selected cervical spine tu-
mors: A single center experience. In-
terv Neuroradiol. 2015 
Aug;21(4):532–7

5. Papavero L, Schmeiser G, Kothe R, 
Boszczyk B, Heese O, Kawaguchi Y, 
MacDowall A, Olerud C, Paidakakos 
N, Panagiotou A, Pitzen T, Richter M, 
Riew KD, Stevenson A, Tan L, Ueshi-
ma R, Yau YH, Mayer M. Degenerati-
ve Cervical Myelopathy: A Seven-Let-
ter Coding System That Supports De-
cision Making for the Surgical Ap-
proach. Neurospine. 2020 
Mar;17(1):164–171

6. Pitzen T, Lane C, Goertzen D, Dvorak 
M, Fisher C, Barbier D, Steudel WI, 
Oxland T. Anterior cervical plate fixa-
tion: biomechanical effectiveness as a 
function of posterior element injury. J 
Neurosurg. 2003 Jul;99(1 
Suppl):84–90

7. Pitzen T, Berthold C, Obid P, Ruf M. 
Osteotomy Techniques for the Cervi-
cal Spine: Correction within the Sa-
gittal and Coronal Plane including 
Halo Traction. In: Koller H, Robinson 
Y: Cervical Spine Surgery: Standard 
and advanced techniques. Springer 
2019.

8. Zoarski GH, Seth R. Safety of unilate-
ral endovascular occlusion of the cer-
vical segment of the vertebral artery 
without antecedent balloon test 
occlusion. AJNR Am J Neuroradiol. 
2014 May; 35(5):856–61

1. Ghogawala Z, Coumans JV, Benzel 
EC, Stabile LM, Barker FG. Ventral 
versus dorsal decompression for cer-
vical spondylotic myelopathy: surge-
ons‘ assessment of eligibility for ran-
domization in a proposed randomi-
zed controlled trial: results of a sur-
vey of the Cervical Spine Research 
Society. Spine 2007 Feb 
15;32(4):429–36.

2. Lawrence BD, Jacobs WB, Norvell 
DC, Hermsmeyer JT, Chapman JR, 
Brodke DS. Anterior versus posterior 
approach for treatment of cervical 
spondylotic myelopathy: a systematic 
review. Spine 2013 Oct 15;38(22 
Suppl 1): S173–82

3. Liu X, Min S, Zhang H, Zhou Z, 
Wang H, Jin A. Anterior corpectomy 
versus posterior laminoplasty for mul-
tilevel cervical myelopathy: a syste-

Literatur zum Beitrag
Tobias Pitzen, Ute Heiler, Holger Meinig, Michael Ruf:

Die komplizierte Halswirbelsäule

Pitzen et al.:
Die komplizierte Halswirbelsäule
The cervical spine – sometimes tricky



3

© Deutscher Ärzteverlag | OUP | Orthopädische und Unfallchirurgische Praxis | 2020; 9 (4)

Petrovics et al.:
Endoskopische Wirbelsäulenchirurgie bei lumbalem Bandscheibenvorfall
Endoscopic spine surgery for lumbar disc herniation

proach for anterior fusion of lumbar 
spine fractures from levels T12 to L5. 
Surg Endosc 1999; 13:1215–1219 

8. Ooi Y, Satoh Y, Morisaki N. Myelosco-
py: The possibility of observing the 
lumbar intrathecal space by use of an 
endoscope. Endoscopy 5:901–906, 
1973

9. Ooi Y, Satoh Y, Morisaki N. Myelosco-
py. Int Orthop 1:107–111, 1977

10. Pool JL. Direct visualization of dorsal 
nerve roots of the cauda equina by 
means of the myeloscope. Arch Neu-
rol. Psychol 1938: 1308–1312

11. Pool JL. Myeloscopy: Diagnosis in-
spection of the cauda equina by me-
ans of the endoscope. Bu Neurol. Inst 
NY, 1983, 7:178–189

12. Pool JL. Myeloscopy: Intrathecal en-
doscopy. Surgery 11.169–182, 1942

13. Ruetten S, Komp M, Merk H, Godoli-
as G. Full-endoscopic interlaminar 
and transforaminal lumbar discecto-
my versus conventional microsurgical 
technique: a prospective, randomi-
zed, controlled study. Spine 
33(9):931 2008

14. Ruetten S, Komp M, Merk H, et al. 
Recurrent lumbar disc herniation af-
ter conventional discectomy: a pro-
spective, randomized study compa-
ring full-endoscopic interlaminar and 
transforaminal versus microsurgical 
revision. J Spinal Disord Tech 
2009;22:122–9. 

15. Ruetten S, Komp M, Merk H, et al. 
Use of newly developed instruments 
and endoscopes: full-endoscopic re-
section of lumbar disc herniations via 
the interlaminar and lateral transfora-
minal approach. J Neurosurg Spine 
2007; 6:521–30

16. Sean M Barber, Jonathan Nakhla, 
Sanjay Konakondla, Jared S Fridley, 
Adetokunbo A Oyelese, Ziya L Gokas-
lan, Albert E Telfeian. Outcome of en-
doscopic discectomy compared with 
open microdiscectomy and tubular 
microdiscectomy for lumbar disc her-
niation: A meta – Analysis. J Neuro-
surg Spine 2019 Sep 6; 1–14

17. Sen RD, White-Dzuro G, Ruzevick J, 
et al. Intra- and Perioperative Compli-
cations Associated with Endoscopic 
Spine Surgery: A Multi-Institutional 
Study. World Neurosurg 
2018;120:e1054–60.

18. Shen J. Fully endoscopic transforami-
nal discectomy under local anesthesia 
for thoracic disc herniation: A case 
serie. J Spine 2018, S7

19. Tacconi L et al. Endoscopic Approach 
Technique for Recurrent Lumbar Pro-
lapsed Disc. NeuroQuantology 17.5 
(2019)

20. Weinstein JN, Tosteson TD, Lurie JD, 
et al. Surgical vs nonoperative treat-
ment for lumbar disk herniation: the 
Spine Patient Outcomes Research Tri-
al (SPORT): a randomized trial. JAMA 
2006;296:2441–50.

1. Burman MS. Myeloscopy or the di-
rect visualization of the spinal canal 
and its contents J Bone Joint Surg 
1931, 13:695–696

2. Chen X et al. Complication rates of 
different discectomy techniques for 
symptomatic lumbar disc herniation: 
a systematic review and meta-ana-
lysis. European Spine Journal (2020): 
1–19

3. Gibson JNA, Subramanian AS, Scott 
CEH. A randomised controlled trial of 
transforaminal endoscopic discecto-
my vs microdiscectomy. Eur Spine J 
2017; 26:847–56.

4. Kambin P, Brager MD. Percutaneous 
posterolateral discectomy. Anatomy 
and mechanism. Clin Orthop Relat 
Res;(223):145–54. 1987

5. Kambin P, Gellmann H. Percutaneous 
lateral discectomy of the lumbar spi-
ne: A preliminary report. Clin Orthop 
174:127–132, 1983

6. Kapetanakis S, Gkantsinikoudis N, 
Chaniotakis C, Chraitoudis G, Givissis 
P. Percutaneous transforaminal en-
doscopic Diskektomy for the treat-
ment of lumbar disc herniations in 
obese Patients: Health – Related qua-
lity of life assessment in a 2-years fol-
low-up. World Neurosurgery 113 
(2018): e836-e649

7. Olinger A, Hildebrandt U, Mutschler 
W, et al. First clinical expierence with 
an endoscopic retroperitoneal ap-

Literatur zum Beitrag
Janis Petrovics, Tobias Pitzen, Carl Hans Fürstenberg: 

Endoskopische Wirbelsäulenchirurgie bei 
 lumbalem Bandscheibenvorfall



4

© Deutscher Ärzteverlag | OUP | Orthopädische und Unfallchirurgische Praxis | 2020; 9 (4)

Fürstenberg, Pitzen:
Management der akuten traumatischen cervikalen Querschnittlähmung
Management of acute traumatic cervical spinal cord injury

8. Davies G, Deakin C, Wilson A: The ef-
fect of a rigid collar on intracranial 
pressure. Injury 1996;27: 647–649

9. Del Rossi G, Heffernan TP, Horodyski 
M, et al: The effectiveness of extrica-
tion collars tested during the executi-
on of spine-board transfer tech-
niques. Spine J 2004;4: 619–623

10. Devivo MJ: Epidemiology of trauma-
tic spinal cord injury: trends and futu-
re implications. Spinal Cord 2012;50: 
365–372

11. Divi SN, Schroeder GD, Mangan JJ, et 
al: Management of acute traumatic 
central cord syndrome. A narrative 
review. Global Spine J 2019 May; 9(1 
Suppl): 89S-97S

12. Fehlings MG, Vaccaro A, Wilson JR et 
al.: Early versus delayed decompressi-
on for traumatic cervical spinal cord 
injury: results of the Surgical Timing 
in Acute Spinal Cord Injury Study 
(STASCIS). PLoS ONE 2012;7(2): 
e32037

13. Hassid VJ, Schinco MA, Tepas JJ et al.: 
Definitive establishment of airway 
control is critical for optimal outcome 
in lower cervical spinal cord injury. J 
Trauma 2008;65: 1328–1332

14. Haut ER, Kalish BT, Efron DT et al.: 
Spine immobilization in penetrating 
trauma: more harm than good? J 
Trauma 2010;68: 115–120; discussi-
on 20–21

15. Hoffman JR, Mower WR, Wolfson AB 
et al.: Validity of a set of clinical crite-
ria to rule out injury to the cervical 
spine in patients with blunt trauma. 
National Emergency X-Radiography 
Utilization Study Group. N Engl J 
Med 2000;343: 94–99

16. Hurlbert RJ, Hadley MN, Walters BC 
et al.: Pharmacological therapy for 

acute spinal cord injury. Neurosurge-
ry 2013;72(Suppl 2):93–105

17. Liew SC, Hill DA: Complication of 
hard cervical collars in multi-trauma 
patients. Aust N Z J Surg 1994;64: 
139–140

18. Maynard FM Jr, Bracken MB, Creasey 
G et al.: International Standards for 
Neurological and Functional Classifi-
cation of Spinal Cord Injury. Ame-
rican Spinal Injury Association. Spinal 
Cord 1997;35: 266–274

19. Ryken TC, Hadley MN, Walters BC et 
al.: Radiographic assessment. Neuro-
surgery 2013;72(Suppl 2): 54–72

20. Snyder EY, Teng YD: Stem cells and 
spinal cord repair. N Engl J Med 
2012;366: 1940–1942

21. Theodore N, Hadley MN, Aarabi B et 
al.: Prehospital cervical spinal immo-
bilization after trauma. Neurosurgery 
2013;72(Suppl 2): 22–34

22. Yelamarthy PKK, Chhabra HS, Vacca-
ro A et al.: Management and prog-
nosis of acute traumatic cervical cen-
tral cord syndrome: Systematic re-
view and spinal cord-spine traume 
study group position statement. Eur 
Spine J 2019 Oct;28(10): 2390–2407

23. [No authors listed]: Arbeitskreis Quer-
schnittlähmung der Deutschen ge-
setzlichen Unfallversicherung (DGUV)

24. [No authors listed]: Facts and figures. 
Secondary facts and figures. 
http://www.spinal-research.org/re
search-matters/spinal-cord-injury/
facts-and-figures

25. [No authors listed]: Spinal cord injury 
facts and figures at a glance. J Spinal 
Cord Med 2014;37: 479–480

1. Bauer D, Kowalski R: Effect of spinal 
immobilization devices on pulmonary 
function in the healthy, nonsmoking 
man. Ann Emerg Med 1988;17: 
915–918

2. Bracken MB, Shepard MJ, Collins WF, 
et al: A randomized, controlled trial 
of methylprednisolone or naloxone in 
the treatment of acute spinal-cord in-
jury. Results of the Second National 
Acute Spinal Cord Injury Study. N 
Engl J Med 1990;322: 1405–1411

3. Bracken MB, Shepard MJ, Holford TR, 
et al: Administration of methylpredni-
solone for 24 or 48 hours or tirilazad 
mesylate for 48 hours in the treat-
ment of acute spinal cord injury. Re-
sults of the Third National Acute Spi-
nal Cord Injury Randomized Control-
led Trial. National Acute Spinal Cord 
Injury Study. JAMA 1997;277: 
1597–1604

4. Burton JH, Dunn MG, Harmon NR, et 
al: A statewide, prehospital emergen-
cy medical service selective patient 
spine immobilization protocol. J Trau-
ma 2006;61: 161–167

5. Casha S, Christie S: A systematic re-
view of intensive cardiopulmonary 
management after spinal cord injury. 
J Neurotrauma 2011;28: 1479–1495

6. Catz A, Itzkovich M, Agranov E, et al: 
SCIM-spinal cord independence mea-
sure: a new disability scale for pa-
tients with spinal cord lesions. Spinal 
Cord 1997;35: 8506

7. Catz A, Itzkovich M, Tesio L, et al: A 
multicenter international study on 
the Spinal Cord Independence Mea-
sure, version III: Rasch psychometric 
validation. Spinal Cord 2007;45: 
275–291

Literatur zum Beitrag
Carl Hans Fürstenberg, Tobias Pitzen:

Management der akuten traumatischen 
 cervikalen Querschnittlähmung



5

© Deutscher Ärzteverlag | OUP | Orthopädische und Unfallchirurgische Praxis | 2020; 9 (4)

Heck et al.:
Multimodale Therapie bei chronischer Lumbago
Multimodal management of chronic lower back pain

Guidelines Linked to the International 
Classification of Functioning, Disabili-
ty, and Health from the Orthopaedic 
Section of the American Physical The-
rapy Association. J Orthop Sports 
Phys Ther. 2012; 42: A1–57

13. Diener H-C, Maier C: Die Schmerz-
therapie, München: Verlag Urban u. 
Fischer 2009: 400–416

14. Eckardt A: Kreuzschmerzen – Epi-
demiologie, Klassifizierung und ein 
Überblick über die aktuellen Leitlini-
enempfehlungen. OUP 2012; 
1:480–483

15. Endean A, Palmer K, Coggon D: Po-
tential of MRI findings to refine case 
definition for mechanical low back 
pain in epidemiological studies: A 
systematic review. Spine 2011; 
36:160–169

16. Enthoven WT, Roelofs PD, Deyo RA, 
van Tulder MW, Koes BW: Non-steroi-
dal anti-inflammatory drugs for chro-
nic low back pain. Cochrane Databa-
se Syst Rev 2016; 2: CD012087

17. Erdine S, Bilir A, Cosman ER, et a.: Ul-
trastructural changes in axons follo-
wing exposure to pulsed radiofre-
quency fields. Pain Pract 2009; 
9:407–417

18. Fischer J: Schmerztherapie mit Loka-
lanästhetika, Stuttgart: Thieme Verlag 
2010: 114–129

19. Glombiewski JA: Expositionstherapie 
bei chronischen Rückenschmerzen. 
Schmerz 2018; 32: 274–282

20. Guzman J, Esmail R, Karjalainen K, et 
al.: Multidisciplinary rehabilitation for 
chronic low back pain: systematic re-
view. BMJ 2001; 322:1511–1516

21. Haake M, Müller HH, Schade-Brittin-
ger C et al.: German Acupuncture Tri-
als (Gerac) For Chronic Low Back 
PainRandomized, Multicenter, Blin-
ded, Parallel-Group Trial With 3 
Groups. Arch Intern Med. 2007; 
167:1892–1898

22. Hashmi JA et al.: Shape shifting pain: 
chronification of back pain shifts 
brain representation from nocicepti-
ve to emotional circuits. Brain 2013: 
136; 2751–2768

23. Häuser W.: 2. Aktualisierung der S3 
Leitlinie „Langzeitanwendungen von 
Opioiden bei chronischen nicht-tu-

morbedingten Schmerzen (LONTS). 
Der Schmerz 2020; 34 in Druck

24. Häuser W, Fitzcharles MA, Radbruch 
L et al.: Cannabinoide in der 
Schmerz- und Palliativmedizin. Dtsch 
Arztebl 2017; 114: 627–634

25. Hagiwara S, Iwasaka H, Takeshima N 
et al.: Mechanisms of analgesic acti-
on of pulsed radiofrequency on adju-
vant-induced pain in the rat: roles of 
descending adrenergic and seroto-
nergic systems. Eur J Pain 2009; 
13:249–252

26. Hasenbring M, Hallner D, Klase B: 
Psychologische Mechanismen im Pro-
zess der Schmerzchronifizierung — 
unter- oder überbewertet? Schmerz 
2001; 6:442–447

27. Hatzenbühler M, Fresenius M, Heck 
M, Benrath J: Repetitorium Schmerz-
therapie, Heidelberg: Springer Verlag 
2007: 153–160

28. Hayden JA, van Tulder MW, Malmi-
vaara A et al.: Exercise therapy for 
treatment of non-specific low back 
pain. Ann Intern Med. 2005; 
142:765–775

29. Hoch E, Friemel C, Schneider M 
(Hrsg). Cannabis: Potenzial und Risi-
ko Eine wissenschaftliche Bestands-
aufnahme. Berlin, Heidelberg: Sprin-
ger Verlag 2019

30. Jarvik JG , Hollingworth W, Heagerty 
PJ, et al.: Three-year incidence of low 
back pain in an initially asymptoma-
tic cohort: clinical and imaging risk 
factors. Spine 2005; 30:1541–8

31. Jerosch J, Heisel J: Das lumbale Facet-
tensyndrom, Heidelberg: Springer 
Verlag 2006: 68–98, 103–138

32. Klessinger S, Legat M, Schneider M: 
Evidenzbasierte interventionelle 
Schmerztherapie. Der Schmerz 2020; 
34:123–126

33. Krämer J: Bandscheibenbedingte Er-
krankungen, Stuttgart: Thieme Verlag 
2006: 220–303

34. Kröner-Herwig B: Schmerz – eine Ge-
genstandsbeschreibung. In: Basler 
HD, Franz C, Kröner-Herwig B, Reh-
fisch HP (Hrsg): Psychologische 
Schmerztherapie. Berlin: Springer, 
2004: 3–15

1. Ballantine J, Opioid therapy in chro-
nic pain. Phys Med Rehabil Clin N 
Am. 2015; 26:201–218

2. Baron R, Strumpf M: Praktische 
Schmerztherapie, Heidelberg: Sprin-
ger Verlag 2007: 122–134

3. Brinkhaus B, Witt CM, Jena S et al.: 
Acupuncture in Patients with Chronic 
Low Back Pain A Randomized Con-
trolled Trial. Arch Intern Med. 2006; 
166:450–457

4. Bühren A, Flenker I, Jacobowsk C et 
al. Medikamente – schädlicher Ge-
brauch und Abhängigkeit. Leitfaden 
für die ärztliche Praxis. Online: 
http://www.bundesaerztekammer.de/
downloads/LeitfadenMedAbhaengig-
keit.pdf. Zugegriffen: 31.03.2020

5. Catella-Lawson F et al.: Cyclooxyge-
nase inhibitors and the antiplatelet 
effect of aspirin. N Engl J Med. 2001; 
345(25):1809–1817

6. Chang MC: Efficacy of pulsed radio-
frequency stimulation in patients 
with peripheral neuropathic pain: A 
narrative review. Pain Physician 2018; 
21:E225-E234

7. Chenot J, Greitemann B, Kladny B, 
Petzke F, Pfingsten M, Schorr S. 
Nichtspezifischer Kreuzschmerz. 
Dtsch Arztebl 2017; 114: 883–890

8. Chou R, Turner JA, Devine EB et al. 
The effectiveness and risks of long-
term opioid therapy for chronic pain: 
a systematic review for a National In-
stitutes of Health Pathways to Preven-
tion Workshop. Ann Intern Med. 
2015;162(4):276–286

9. Chou R, Deyo R, Friedly J et al. 
Nonpharmacologic therapies for low 
back pain: A systematic review for an 
American College of Physicians Clini-
cal Practice Guideline. Ann Intern 
Med. 2017;166:493–505

10. Dahl J, Lundgren T, Hayes S: Living 
Beyond Your Pain: Using Acceptance 
and Commitment Therapy to Ease 
Chronic Pain. Oakland, CA: New Har-
binger Publications, 2006

11. Deer T: Atlas of Implantable Thera-
pies for Pain Management, New 
York, Heidelberg: Springer Verlag 
2011: 9–54

12. Delitto A, George SZ, Van Dillen L et 
al.: Low Back Pain: Clinical Practice 

Literatur zum Beitrag: 
Tobias Heck, Elena Boebel, Michael Fritz

Multimodale Therapie bei chronischer Lumbago



6

© Deutscher Ärzteverlag | OUP | Orthopädische und Unfallchirurgische Praxis | 2020; 9 (4)

Heck et al.:
Multimodale Therapie bei chronischer Lumbago
Multimodal management of chronic lower back pain

35. Kugler M: Neuromodulation in der 
Schmerztherapie, Stuttgart: Thieme 
Verlag 2014: 33–75, 99–101

36. Kumar K, Taylor RS, Jacques L: The 
effects of spinal cord stimulation in 
neuropathic pain are sustained: a 
24-month follow-up of the prospecti-
ve randomized controlled multicen-
ter trial of the effectiveness of spinal 
cord stimulation. Neurosurgery 
2008;63:762–770

37. Lépine J� P, Briley M: The epidemiolo-
gy of pain in depression. Hum Psy-
chopharmacol 2004; 19 Suppl 1: 
S3–7

38. Liedl A, Knaevelsrud C: PTBS und 
chronische Schmerzen: Entstehung, 
Aufrechterhaltung und Zusammen-
hang – ein Überblick. Der Schmerz 
2008; 22: 644–651

39. Lutz J, von Sachsen J, Arnold B et al.: 
Ist die interdisziplinäre multimodale 
Schmerztherapie in Gefahr? Schmerz 
2020; 34:127–132

40. Manchikanti L, Fellows B, Singh, V: 
Understanding psychological aspects 
of chronic pain in interventional pain 
management. Pain Physician 2002; 
5(1): 57–82

41. Meyer K, Sprott H, Mannion A: 
Cross-cultural adaptation, reliability 
and validity of the German version of 
the pain catastrophizing scale. J Psy-
chosom Res 2008; 64(5): 469–478

42. Niemier K, Seidel W: Funktionelle 
Schmerztherapie des Bewegungssys-
tems, Heidelberg: Springer Verlag 
2009: 235–244

43. Nilges P, Rief W: F.45.41 Chronische 
Schmerzstörung mit somatischen 
und psychischen Faktoren. Der 
Schmerz; 24: 209–212

44. Nobis HG, Rolke R: Herausforderung 
Schmerz. In: Nobis HG, Rolke R, Graf-
Baumann T (Hrsg) Schmerz – eine 
Herausforderung. Berlin, Heidelberg: 
Springer, 2016: 1–15

45. North RB, Kidd DH, Farrokhi F et al.: 
Spinal cord stimulation versus repea-
ted lumbosacral spine surgery for 
chronic pain: a randomized, control-
led trial. Neurosurgery 2005; 
56:98–106

46. Otis JD, Keane TM, Kerns RD: An 
examination of the relationship be -
tween chronic pain and posttrauma-
tic stress disorder. J Rehabil Res Dev 
2003; 40(5): 397–406

47. Petri H: Interaktionspotenzial traditio-
neller NSAR und der Coxibe. Dtsch 
Arztebl Int 2019; 116: 140–144

48. Pfingsten M: Multimodale Verfahren 
– auf die Mischung kommt es an! 
Schmerz 2001; 15: 492–498

49. Pfingsten M: Vermeidungsverhalten 
und Rückenschmerzen – Ansätze für 
neue therapeutische Wege? Phys 
Med Rehab Kuror 2003; 13(5): 
276–282

50. Pressemitteilung Barmer Baden-Würt-
temberg: https://www.barmer.de/
presse/bundeslaender-aktuell/baden-
wuerttemberg/archiv-pressemitteilun-
gen/archiv-2016/arzt-
report-2016--50460. Zugegriffen am 
24.04.2020

51. Reinecke H, Weber C, Lange K, Si-
mon M, Stein C, Sorgatz H: Analgesic 
efficacy of opioids in chronic pain: re-
cent meta-analyses. Br J Pharmacol 
2015; 172(2):324–333

52. Rommel O: Operative Eingriffe ohne 
interdisziplinäre Abklärung vermei-
den. Nervenarzt 2019; 90:194–196

53. S3-Leitlinie „Funktionelle Körper-
beschwerden“. AWMF-Reg.-Nr. 
051–001. Online: https://www.awmf.
org/uploads/tx_szleitlinien/
051–001l_S3_Funktionelle_ 
Koerperbeschwerden_2018–11.pdf.  
Zugegriffen am 09.04.2020

54. Schäfert R, Bölter R, Faber R et al.: 
Tangential, nicht frontal. Annäherung 
an eine schwierige Patientengruppe. 
PiD 2008; 9:252–259

55. Scharrer M, Ebenbichler G, Pieber K, 
et al.: A systematic review on the ef-
fectiveness of medical training thera-
py for subacute and chronic low back 
pain. Eur J Phys Rehabil Med 2012; 
48:361–30

56. Schmidt CO, Raspe H, Pfingsten M et 
al.: Back pain in the German adult 
population: prevalence, severity, and 
sociodemographic correlation in 
amultiregional survey. Spine 2007; 
32:2005–2011

57. Schneider M, Klessinger S: Diagnosti-
sche und therapeutische Interventio-
nen an der Lendenwirbelsäule. OUP 
2019; 8: 523–527

58. Schlereth T. et al., Diagnose und 
nicht interventionelle Therapie neu-
ropathischer Schmerzen, S2k-Leit-
linie, 2019, in: Deutsche Gesellschaft 
für Neurologie (Hrsg.), Leitlinien für 
Diagnostik und Therapie in der Neu-
rologie. Online: www.dgn.org/leitlini
en. Zugegriffen am 20.04.2020

59. Sdrulla AD, Guan Y, Raja SN: Spinal 
cord stimulation: Clinical efficacy and 

potential mechanisms. Pain Pract. 
2018; 18: 1048–1067

60. Sites BD, Beach ML, Davis M. Increa-
ses in the use of prescription opioid 
analgesics and the lack of impro-
vement in disability metrics among 
users. Reg Anesth Pain Med 
2014;39(1):6–12

61. Soyka M, Queri S, Küfner H, Rösner 
S: Wo verstecken sich 1,9 Millionen 
Medikamentenabhängige? Der Ner-
venarzt 2005; 76(1): 72–77

62. Taghizadeh H, Benrath J: Psychische 
und psychiatrische Komorbiditäten in 
der Schmerztherapie. In Taghizadeh 
H, Benrath J (Hrsg): Pocket Guide 
Schmerztherapie. Berlin, Heidelberg: 
Springer, 2019: 513–525

63. Tesarz J, Seidler G, Eich W: Schmer-
zen behandeln mit EMDR. Stuttgart: 
Klett-Cotta, 2018

64. Urquhart D, Wluka A, van Tulder M 
et al. Efficacy of Low-Dose Amitripty-
line for Chronic Low Back Pain A Ran-
domized Clinical Trial Intern Med. 
2018; 178:1474–1481

65. van Tulder MW, Touray T, Furlan AD, 
et al. Muscle relaxants for non-speci-
fic low back pain. Cochrane Database 
Syst Rev 2003;(2):CD004252

66. Weinschenk S. Neural therapy—A re-
view of the therapeutic use of local 
anesthetics. Acupunct Relat. Ther 
2012; 1: 5–9

67. Werber A., Schiltenwolf M.: Chro-
nische Rückenschmerzen. Nervenarzt 
2012 ; 83:243–258

68. Wiedemann M: Peripheres Biofeed-
back. In: Haus K, Held C, Kowalski A 
et al. (Hrsg): Praxisbuch Biofeedback 
und Neurofeedback. Berlin, Heidel-
berg: Springer, 2016: 25–43

69. Woby SR, Roach NK, Urmston M, 
Watson PJ: The relation between co-
gnitive factors and levels of pain and 
disability in chronic low back pain 
patients presenting for physiothera-
py. Eur J Pain 2007; 11(8): 869–877

70. Wolter D: Probleme der Opioidanal-
getika-Therapie aus psychiatrischer 
Sicht. DNP 2019; 20(1): 36–41

71. Zhuk A, Schiltenwolf M, Neubauer E: 
Langfristige Wirksamkeit einer multi-
modalen Schmerztherapie bei chro-
nischen Rückenschmerzen. Nerven-
arzt 2018; 89:546–551



7

© Deutscher Ärzteverlag | OUP | Orthopädische und Unfallchirurgische Praxis | 2020; 9 (4)

Duchac et al.:
Dysphagie als Komplikation nach einer Operation an der Halswirbelsäule
Dysphagia as complication after cervical spine surgery

11. Liu J, Hai Y, Kang N, Chen X, Zhang 
Y. Risk factors and preventative mea-
sures of early and persistent dyspha-
gia after anterior cervical spine surge-
ry: a systematic review. Eur Spine J. 
2018;27(6):1209–1218.

12. Martin-Harris, B., Logemann, J. A., 
McMahon, S., Schleicher, M., & San-
didge, J. (2000). Clinical Utility of the 
Modified Barium Swallow. Dyspha-
gia, 15, 136–141. 

13. Mayo, B. C., Massel, D. H., Bohl, D. 
D., et al. (2019). Dysphagia Follo-
wing Anterior Cervical Spine Surgery: 
Assessment Using an Abridged SWAL-
QOL. International journal of spine 
surgery, 13(1), 102–109.

14. McHorney, C. A., Bricker, D. E., Rob-
bins, J., Kramer, A. E., Rosenbek, J. C., 
& Chignell, K. A. (2000). The SWAL-
QOL Outcomes Tool for Oropharyn-
geal Dysphagia in Adults: II . Item Re-
duction and Preliminary Scaling, 133, 
122–133. 

15. Mekata, K., Takigawa, T., Matsubayashi, 
J., Hasegawa, Y., & Ito, Y. (2013). Cervi-
cal spine motion during swallowing. Eu-
ropean Spine Journal, 22(11), 2558–63. 

16. Miles, A., Jamieson, G., Shasha, L., & 
Davis, K. (2019). Characterizing dys-
phagia after spinal surgery. The jour-
nal of spinal cord medicine, 1–9.

17. Miyata M, Neo M, Fujibayashi S, Ito 
H, Takemoto M, Nakamura T. O-C2 
angle as a predictor of dyspnea and/
or dysphagia after occipitocervical fu-
sion. Spine (Phila Pa 1976). 
2009;34(2):184–188.

18. Muss, L., Wilmskoetter, J., Richter, K., 
et al. (2017). Changes in swallowing 
after anterior cervical discectomy and 
fusion with intsrumentation: A pre-
surgical versus postsurgical videofluo-
roscopic comparison. Journal of 
Speech, Language, and Hearing Re-
search, 60(2), 785–793. 

19. Neuhuber, W. (2007). Anatomie und 
funktionelle Neuroanatomie der obe-
ren Halswirbelsäule. Manuelle Medi-
zin, 45(4), 227–231. 

20. Okano, I., Miller, C. O., Salzmann, S. 
N., et al. (2020). Minimal Clinically 
Important Differences of the Hospital 
for Special Surgery Dysphagia and 
Dysphonia Inventory and Other Dys-
phagia Measurements in Patients Un-

dergoing ACDF. Clinical Orthopae-
dics and Related Research®.

21. Opsenak, R., Kolarovszki, B., Benco, 
M., et al. (2019). Dysphagia after an-
terior cervical discectomy and interbo-
dy fusion–prospective study with 1-ye-
ar follow-up. Rozhl Chir, 98, 115–120.

22. Park, J. H., Lee, S. H., Kim, E. S., & 
Eoh, W. (2020). Analysis of postope-
rative dysphagia after anterior cervi-
cal decompression and fusion. British 
Journal of Neurosurgery, 1–6.

23. Rihn, J., Kane, J., Albert, T. J., Vaccaro, 
A. R., & Hilibrand, A. S. (2011). What 
is the incidence and severity of dys-
phagia after anterior cervical surgery? 
Clinical Orthopaedics and Related Re-
search, 469(3), 658–65. 

24. Riley, L. H., Vaccaro, A. R., Dettori, J. 
R., & Hashimoto, R. (2010). Postope-
rative dysphagia in anterior cervical 
spine surgery. Spine, 35(9), 76–85. 

25. Sasegbon, A., & Hamdy, S. (2017). The 
anatomy and physiology of normal 
and abnormal swallowing in oropha-
ryngeal dysphagia. Neurogastroentero-
logy & Motility, 29(11), e13100.

26. Smith-Hammond, C. A., New, K. C., 
Pietrobon, R., Curtis, D. J., Scharver, 
C. H., & Turner, D. A. (2004). Pro-
spective Analysis of Incidence and 
Risk Factors of Dysphagia in Spine 
Surgery Patients Lumbar Procedures. 
Spine, 29(13), 1441–1446.

27. Starmer, H. M., Riley, L. H., Hillel, A. 
T., Akst, L. M., Best, S. R., & Gourin, 
C. G. (2014). Dysphagia, Short-Term 
Outcomes, and Cost of Care After 
Anterior Cervical Disc Surgery. Dys-
phagia, 29(1), 68–77. 

28. Tian W, Yu J. The role of C2-C7 and 
O-C2 angle in the development of 
dysphagia after cervical spine surge-
ry. Dysphagia. 2013;28(2):131–138.

29. Vaishnav, A. S., Saville, P., McAnany, 
S. et al. (2020). Is the likelihood of 
dysphagia different in patients under-
going one-level versus two-level an-
terior cervical discectomy and fusi-
on?. The Spine Journal.

30. von Heymann, W., & Smolenski, U. 
C. (2011). Die kraniomandibuläre 
Dysfunktion (CMD). Manuelle Medi-
zin, 49(5), 347–360. 

1. Apfelbaum, R. I., Kriskovich, M. D., & Hal-
ler, J. R. (2000). On the incidence, cause, 
and prevention of recurrent laryngeal 
nerve palsies during anterior cervical spi-
ne surgery. Spine, 25(22), 2906–2912.

2. Bazaz, R., Lee, M. J., & Yoo, J. U. (2002). 
Incidence of dysphagia after anterior 
cervical spine surgery: a prospective 
study. Spine 27(22), 2453–8.

3. Cho, S. K., Lu, Y., & Lee, D.-H. (2013). 
Dysphagia following anterior cervical 
spinal surgery: a systematic review. The 
Bone & Joint Journal, 95(7), 868–73. 

4. Duchac, S., Hielscher-Fastabend, M., 
Müller, H. M., et al. (2017). Swallo-
wing Physiology after Anterior and 
Posterior Cervical Spine Surgery: A 
Comparison on Videofluoroscopy 
Pre- and Post-surgery. International 
Journal of Neuroscience and Behavio-
ral Science, 5(4), 71–79.

5. Duchac, S., Hofmayer, A., Lücking, C. & 
Wilmskötter, J. (2020): Videofluorosko-
pie des Schluckaktes. Ein sprachthera-
peutisches Tutorial. Schulz-Kirchner 
Verlag, Idstein

6. Fix, C., Drumm, J., Wilmskötter, J. et 
al. (2015). Dysphagien nach ventra-
len Halswirbelsäulenoperationen. Fo-
rum HNO, 17, 126–133.

7. Grasso, G., Leone, L., & Torregrossa, F. 
(2019). Dysphagia Prevention in Ante-
rior Cervical Discectomy Surgery: Re-
sults from a Prospective Clinical Study. 
World neurosurgery, 125, e1176-e1182.

8. Gutierrez, S., Iwanaga, J., Pekala, P., et 
al. (2020). The pharyngeal plexus: an 
anatomical review for better under-
standing postoperative dysphagia. 
Neurosurgical Review, 1–10.

9. Kang, S. H., Kim, D. K., Seo, K. M., 
Lee, S. Y., Park, S. W., & Kim, Y. 
(2016). Swallowing function defined 
by videofluoroscopic swallowing stu-
dies after anterior cervical discectomy 
and fusion: A prospective study. Jour-
nal of Korean Medical Science, 
31(12), 2020–2025. 

10. Kostas N. Fountas, Eftychia Z. Kapsa-
laki, Leonidas G. Nikolakakos, Hugh 
F. Smisson, Kim W. Johnston, Arthur 
A. Grigorian, Gregory P. Lee, † and 
Joe S. Robinson, Jr, Anterior Cervical 
Discectomy and Fusion Associated 
Complications. Spine 2007;32: 
2310–2317

Literatur zum Beitrag
Stefanie Duchac, Christian Neuhäuser, Tobias Pitzen:

Dysphagie als Komplikation nach einer  
Operation an der Halswirbelsäule


	Skoliose im Kindesalter (early onset scoliosis)
	Die komplizierte Halswirbelsäule
	Endoskopische Wirbelsäulenchirurgie bei lumbalem Bandscheibenvorfall
	Management der akuten traumatischen cervikalen Querschnittlähmung
	Multimodale Therapie bei chronischer Lumbago
	Dysphagie als Komplikation nach einer Operation an der Halswirbelsäule

