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Chronic	Pain	Syndromes	Associated	with	Cancer	Treatment	
Chemotherapy-Related	Pain	Syndromes		

Ø  Chemotherapy-Related	Pain	Syndromes		
Bony	 complica,ons	 of	 long-term	 cor,costeroids	 –	 Avascular	 necrosis	 –	 Vertebral	 compression	

fractures	 •	 Carpal	 tunnel	 syndrome	 •	 Chemotherapy-induced	 peripheral	 neuropathy	 •	
Raynaud’s	syndrome	

Ø  Hormonal	Therapy-Related	Pain	Syndromes		
	Arthralgias	•	Dyspareunia	•	Gynecomas,a	•	Myalgias	•	Osteoporo,c	compression	fractures	
Ø  	RadiaFon-Related	Pain	Syndromes	
	 Chest	 wall	 syndrome	 •	 Cys,,s	 •	 Enteri,s	 and	 proc,,s	 •	 Fistula	 forma,on	 •	 Lymphedema	 •	

Myelopathy	 •	 Osteoporosis	 Osteoradionecrosis	 and	 fractures	 •	 Painful	 secondary	
malignancies	•	Peripheral	mononeuropathies	•	Plexopathies	–	brachial,	sacral.		

Ø  Stem	Cell	Transplant	Mediated	GraG	Versus	Host	Disease	•		
Arthralgias/myalgias	•	Dyspareunia,	 vaginal	pain	•	Dysuria	•	Eye	pain	•	Oral	pain	and	 reduced	

jaw	mo,on	•	Paresthesias	•	Scleroderma-like	skin	changes		
Ø  Surgical	Pain	Syndromes		
	 Lymphedema	 •	 Post-amputa,on	 phantom	 pain	 •	 Post-mastectomy	 pain	 •	 Post-radical	 neck	

dissec,on	pain	•	Postsurgery	pelvic	floor	pain	•	Post-thoractomy	pain/frozen	 shoulder	•	
Post-surgery	extremity	pain	(e.g.	sarcoma)	

	
	 	 	 	 	American	Society	of	Clinical	Oncology	2016.	



Prevalence	of	pain	

Ø  In	 par,cular,	 pain	 prevalence	 was	 64%	 in	
pa,ents	 with	 metasta,c,	 advanced	 or	
terminal	 phases	 of	 the	 disease,	 59%	 in	
pa,ents	on	an,cancer	treatment	and	33%	in	
pa,ents	a^er	cura,ve	treatment.	

	 	 	 	 	 	ESMO	Clinical	Prac,ce	Guidelines	2011		



Ø 	 The	10-15	%	of	pa,ents	do	not	 get	benefits	
from	conven,onal	therapies	with	opioids	and	
non	opioids.		

	
	
	
	
																				Van	den	Beuken	et	al.	Prevalence	of	pain	in	pa,ent	eith	cancer:	a	sistema,c	reviewof	the		

	past	40	years.	Ann.	Oncol.	2007;	18:	1437-1449	

Prevalence	of	pain	
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IMPLANTABLE	DRUG	DELIVERY	
SYSTEM	



Neuroaxial	infusion	



Surgery	

Intrathecal Test Surgical Implantation 



Surgical	tecnique	



Surgical	tecnique	



Drugs	
	

Ø Local	anesthe,cs	(bupivacaine)			

Ø Opioid	(morphine,	hydromorphone,	fentanyl,	sufentanil)		

Ø Centrally	ac,ng	muscle	relaxant	(baclofen)			

Ø Calcium	Channel	Inhibitors	(zicono,de)			

Ø Other	(clonidine,	gabapen,n,	etc.)	



Drugs	

Ø  Lipophilic	 agents	 are	 more	 likely	 to	 be	 taken	 up	 by	 the	
systemic	circula,on	than	hydrophilic	agents,	as	they	diffuse	
easier	across	cell	layers.	Hence,	hydrophilic	opioids	such	as	
morphine	 and	 hydromorphone	 are	 some,mes	 preferred	
over	hydrophobic	opioids	as	they	can	diffuse	in	the	CSF	and	
have	 a	 higher	 chance	 of	 reaching	 target	 areas	 in	 the	
superficial	 layers	 of	 the	 dorsal	 horn	 that	 may	 not	 be	
immediately	adjacent	to	the	catheter	,p.		

	
	
	

	 		
	 																					
	 	 						Bernards	CM..	Curr	Opin	Anaesthesiol	2004;	17:441-447	



Clinical	results	
Ø  Excellent	 	 pain	 relief	 in	 65-80%	 of	 selected	 pa,ents	

improvements	in	ac,vi,es	of	daily	living	a	reduc,on	in	the	
side	 effects	 seen	 with	 oral	 /	 parenteral	 narco,cs	 or	
tolerance	and	dependence.		

Ø  Less	 seda,on	 and	 cons,pa,on	 compared	 with	 systemic	
drugs.			

Ø Doses	lower	than	those	required	with	oral	and	intravenous	
methods,	 or	 the	 equivalent	 of	 1/300	 of	 an	 oral	 dose	 of	
morphine	can	o^en	lead	to	an	effec,ve	pain	relief		

Ø  Pa,ents	 switching	 from	 the	 administra,on	 of	 oral	
medica,on	to	the	intrathecal	have	a	beier	long-term	relief	
of	pain.	

1. Winkelmuller M et al. Journal of Neurosurgery 1996;85:458-67  5. Gilmer-Hill H et al. Surg Neurol 1999; 51:6-11 
2. Penn R, Paice J. J Neurosurg 1987;67:182-6\   6. Portenoy RK and Savage SR. J Pain  Symptom  M 

       
3. Paice J et al. J Pain Symptom Manage 1996;11:71-80 1997;14  7. Gianino. Practical Pain Management 1996:127-154 

 (suppl. 3):S27-3 
4. Follett K et al. Pain 1992;49:21-25    8. Krames ES. J Pain Symptom Manage 1996;11:333-352 



Implantable	Drug	Delivery	System	

At 4 weeks 67% pain reduction> 
20% vs 36% of the conventional 
therapy At 6 months 32% of 
patients in the conventional therapy 
had survived vs 52% of implanted 
patients undergoing  



SPINAL	CORD	STIMULATION	
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Spinal	Cord	SFmulaFon	
Chronic	cancer	pain		
Ø The	 15-40%	 of	 cancer	 pa,ents	 showed	 a	
chronic	 pain;	 the	 first	 available	 technology,	
not	 compa,ble	 with	 MRI,	 required	 for	
controls,	 reduced	 the	 use	 of	 SCS	 in	 these	
pa,ents.	

				Curr	Pain	Headache	Rep	(2012)	16:343–349			DOI	10.1007/s11916-012-0276-9	



Gate	Control	Theory	

		Melzack	R,	Wall	PD.	Science	1965;150:971-79	

Ø Without	any	s,mula,on,	both	large	and	small	
nerve	fibers	are	quiet	and	the	inhibitory	
interneuron	(I)	blocks	the	signal	in	the	projec,on	
neuron	(P)	that	connects	to	the	brain.	The	"gate	
is	closed"	and	therefore	NO	PAIN.		
Ø With	pain	s,mula,on,	small	nerve	fibers	
become	ac,ve.	They	ac,vate	the	projec,on	
neurons	(P)	and	BLOCK	the	inhibitory	
interneuron	(I).	Because	ac,vity	of	the	inhibitory	
interneuron	is	blocked,	it	CANNOT	block	the	
output	of	the	projec,on	neuron	that	connects	
with	the	brain.	The	"gate	is	open",	therefore,	
PAIN.	
Ø With	non-painful	s,mula,on,	large	nerve	fibers	
are	ac,vated	primarily.	This	ac,vates	the	
projec,on	neuron	(P),	BUT	it	ALSO	ac,vates	the	
inhibitory	interneuron	(I)	which	then	BLOCKS	the	
signal	in	the	projec,on	neuron	(P)	that	connects	
to	the	brain.	The	"gate	is	closed"	and	therefore	
NO	PAIN.		



Electrode	placement	
Ø  The	posi,oning	of	the	leads	requires	pa,ent	coopera,on,	

in	par,cular	when	they	are	used	for	percutaneous	leads.		
Ø  The	 ideal	posi,on	of	 the	 lead	 is	 in	 the	posterior	epidural	

space,	on	the	same	side	of	the	median	pain	or	in	the	case	
of	bilateral	pain.	

Ø  	Bilateral	pain	o^en	requires	two	leads.	
Target	

C3–C5	

T1–T2	

T8–T9	

T12–L1	

Paresthetica coverage	

Upper	Limb	

Chest		

Lower	back	eand	lower	limb	

Foot	



Surgical	tecnique	



Clinical	indicaFon	

Ø  	 Neuropathic	 pain	 in	 the	 limbs	 a^er	 surgery	 to	 the	
lumbar	or	cervical	-	FBSS	
Ø Complex	regional	pain	syndrome	–	CRPS	Neuropathic	
pain	secondary	to	nerve	damage	peripheral		
Ø pain	associated	with	vascular	damage	Peripheral		
Refractory	angina	pectoris		
Ø 	Trauma,c	brachial	plexopathy	(par,al)	and	post-
irradia,on		
	

	 	 	 	 	 			
	 	 																																																																																																																							NICE	Technology	Appraisal	guidance	159,	2008	e	2014		
	 	 	 																																																																																									Consensus	Document	The	Bri,sh	Pain	Society’s,	2009		
	 	 	 	 																							EFNS	guidelines	on	neuros,mula,on	therapy	for	neuropathic	pain,	2007	



Clinical	indicaFon	

Ø Post	amputa,on	pain		
Ø Axial	pain	following	spinal	surgery	
Ø 	Intercostal	neuralgia	(eg.	Post	thoracotomy	or	
post-herpe,c	neuropathy)		

Ø Pain	associated	with	par,al	spinal	cord	injury	
Ø Other	peripheral	neuropathic	pain	syndromes	
(eg.	Post-trauma,c)	diabe,c	neuropathy	



Surgery	

Test phase Final phase 



Surgical	tecnique	



Surgical	tecnique	



Surgical	tecnique	



VERTEBROPLASTY	WITH	SPINAL	
TUMOR	ABLATION	RADIOFREQUENCY	
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Incidence	



Nature	of	spine	metastases	



Incidence	of	Vertebral	Compressione	Fractures	
in	cancer	paFents	(Western	Europe)	

GLOBOCAN	(WE)	
	Hortobagy	et	al,	"Efficacy	of	Pamidronate	in	reducing	skeletal	event	in	pa,ents	with	breast	cancer	and	ly,c	bone	metastases",	NEJM,	Vol.	335,	No.	24,	pagg.	1785-1791		
	Rubens	et	al,	"Bone	Metastases",	Clinical	Oncology,	1995,	pagg.	6433-665		
	Berru,	et	al,	"Incidence	of	Skeletal	Complica,ons	in	Pa,ents	with	Bone	Metasta,c	Prostate	Cancer	and	Hormone	Refractory	Disease",	The	Journal	of	Urology,	Vol.	164,	0ct.	2000,	pagg.	1248-1253		
	Brinker	et	al,	"Failure	of	oral	pamidronate	to	reduce	skeletal	morbidity	in	mul,ple	myeloma:	a	double-blind	placebo	controlled	trial",	Bri,sh	Journal	of	Haematology,	1998,	V.101,	pagg.	280-286	

Incidence di VCF  
How many patients suffer VCF? 

1	VCF2-5	

PazienF	allo	stadio	IV2-5	(metastasi)	

Incidenza	di	carcinoma	polmonare,	carcinoma	
prostaFco	

	
carcinoma	mammario,	mieloma	mulFplo	

		
(principali	neoplasie	che	sviluppano	metastasi	ossee)	

Incidenza	totale	di	carcinomi	metastaFci1	



	GLOBOCAN	(WE)	
	Hortobagy	et	al,	"Efficacy	of	Pamidronate	in	reducing	skeletal	event	in	pa,ents	with	breast	cancer	and	ly,c	bone	metastases",	NEJM,	Vol.	335,	No.	24,	pagg.	1785-1791		
	Rubens	et	al,	"Bone	Metastases",	Clinical	Oncology,	1995,	pagg.	6433-665		
	Berru,	et	al,	"Incidence	of	Skeletal	Complica,ons	in	Pa,ents	with	Bone	Metasta,c	Prostate	Cancer	and	Hormone	Refractory	Disease",	The	Journal	of	Urology,	Vol.	164,	0ct.	2000,	pagg.	1248-1253		
	Brinker	et	al,	"Failure	of	oral	pamidronate	to	reduce	skeletal	morbidity	in	mul,ple	myeloma:	a	double-blind	placebo	controlled	trial",	Bri,sh	Journal	of	Haematology,	1998,	V.101,	pagg.	280-286	

Incidence of VCF  
Number of patients  with VCF (% di pazienti con VCF) 

Altri	carcinomi 	9400	

Carcinoma	mammario	 	2350		

Carcinoma	polmonare	 	14100	

Carcinoma	prostaFco		 	7050	

Mieloma	 	14100		

	

Totale 	47000		

Tumori	primari 	3000			

Incidence	of	Vertebral	Compressione	Fractures	
in	cancer	paFents	(Western	Europe)	



ClassificaFon	vertebral	fractures	



•  Fracture	>30%	
•  Lower	risk	of	cement	leakage	
•  Restore	vertebral	body	height	
•  Approach	bipeduncolare	

Kyphoplasty:	clinical	indicaFons	



Kyphoplasty:	approach	bipeduncolare		



Kyphoplasty:	approach	bipeduncolare		



•  Fracture	<	30%	
•  Injec,on	 of	 high	 pressure	 cement	 into	 the	
vertebral	body	

•  Approach	monopeduncolare	
•  Packaging	 of	 the	 cement	 storage	 space	
through	the	use	of	an	osteotome	

Vertebroplasty:		clinical	indicaFons	



Vertebroplasty:	approach	
monopeduncolare	



Vertebroplasty:	approach	
monopeduncolare	



Spinal	Tumor	Abla,on	Radiofrequency	

S.T.A.R.	

SPINAL	
	
TUMOR	
	
ABLATION	
	
RADIOFREQUENCY	
	





S.T.A.R.	





Pa,ent	selec,on	





Ø Vertebra	plana		
Ø Fracture	of	the	back	wall		
Ø Coagulopathy	
Ø Invasion	of	the	medullary	space		
Ø PM	or	other	device		
Ø Inability	to	prone	posi,on	(COPD)	
Ø Proximity	to	the	spinal	cord	

ContraindicaFons	



ComplicaFon	

Ø Leakage	of	cement	
Ø New	fractures	
Ø Pulmonary	embolism	



Resezione	chirurgica	
	
Chemioterapia	
	
Radioterapia	
	
Radionuclidi	
	
Bifosfona,/D-Mab	
	
Cemento	
	
Radioablazione	
	

TUMOR	CONTROL	
(LOCAL)	

PAIN	RELIEF	 RECOVERY/REGAIN	
OF	STABILITY	

SKELETAL	RELATED	
EVENTS	



DOLORE	ONCOLOGICO	CRONICO	
Tecniche	invasive	algologiche	
	

CELIAC	PLEXUS	BLOCK	



Celiac	plexus	block	
	
Ø It	prevein	the	transmission	of	pain		to	the				
central	nervous	system.	

	
Ø 	Dura,on	from		3	to	6	months.	
	
Ø  Repeatable	bat	less	effec,ve	than	two	

months.	
	

	MCGreevy	et	al.	The	effec,veness	of	repeat	celiac	plexus	neurolysisfor	pancrea,c	cancer:	a	pilot	study.	
Pain	Prac,ce	2012;	13:89-95			



PaFents	selecFon	

Ø  Visceral	Pain	
								(upper	abdomen	cancer)		

Ø  Non	oncologic	pain	
				 	(pancrea,,s)		
	

	
	
	

Interven,onal	Pain	Treatments	for	Cancer	Pain	Paul	J.	Christo	and	Danesh	MazloomdoostDepartment	of	
Anesthesiology	&	CriEcal	Care	Medicine,	Division	of	Pain	Medicine,	The	Johns	Hopkins	University	

School	
of	Medicine,	BalEmore,	Maryland,	USA	

Ischia,	et	al.	2000.	Celiac	block	for	the	treatment	of	pancrea,c	pain.	Curr.	Rev.	Pain.	4:	127–133.	
	
	



Celiac	plexus	block:	disputes	

Ø   Beier	efficacy	compared	to	use	of	oppioids.	

Ø 	Choise	of	method.	

Ø Indica,on	for	celiac	plexus	block	despite	the	risk	of	
paraplegia.		

	
	
	

Serdar	Erdine	Istanbul	University	Istanbul	Faculty	of	Medicine,	Department	of	Algology,	Prof.,	M.	D.	



Ø 	Pain	relief.	
	
Ø 	Reducing	use	of	oppioids.	
	
Ø 	Beier	quality	of	life	(QoL).	
	

	
	
	
	
	

*Arcidiacono	PG	et	al.	Celiac	plexus	Block	dor	pancrea,c	cancer	pain	in	adults.	Cochrane	Database		Syst	Rev	
2011;CDOO7519.DOI:10.002/14651858.CD007519.pub2	

Wong	GY	et	al.	Effect	of	neuroli,c	celiac	plexus	block	on	pain	relief,QOL,	and	survival	in	pa,ents	with	unresectable	
pancrea,c	cancer:	a	randomized	controlled	trial.	JAMA	2004;	291:1092-1099	

Celiac	plexus	block:	aims	



Ø  Use	of	an,coagulants.	
	
Ø  Coagulopathy.	
	
Ø  Bowel	obstruc,on.	
	
Ø  Calcifica,on	of	the	aorta.	
	
Ø  Neoplas,c	infiltra,on	of	the	celiac	region.	

Celiac	plexus	block:	controindicaFon	



Celiac	plexus	and	splanchnic	nerves	

Splanchnic	Nereves	
	
Limitato:	
inferiormente		
dai	pilastri	del	diaframma		
	
lateralmente		
dalla	pleura		
	
anteriormente		
dai	vasi	



																		Celiac	plexus	block:	classificaFon	

																																																																
	
	

										Pilastri	del	diaframma	

	
	

1.   Moore	
2.   Singler		
3.   Ina																																																																																			
4.   Yamamuro																																																																							
5.   Ischia	
6.   Hilger	

Disco	



	Retrocrurale	approach		
	
Ø Splanchnic	block	(T12-L1).	

Ø 	Approach	bilateral/central.		

Ø Needle	placement,	behind	the	pillar			
diaphragma,c.	

	
	
	





Ø  Celiac	plexsus	block.		
	
Ø 			Approach	bilateral/central.	
	
Ø  Needle	pleacement	before	diaphragma,c	

pillar.	

Trancrurale	approach	





Ø HYPOTENSION	
Ø DIARRHEA	
Ø  	PAIN	AT	THE	INIECTION	SITE	
Ø  	NERVE	ROOT	LESION	AND	ORGANS	
Ø  	VESSEL	LESION	
Ø  	INIEZIONE	EPIDURALE	O	SUBARACNOIDEA		
Ø  	IMPOTENCE	
Ø  	PARAPLEGIA	(TECNICA	RETROCRURALE)		

	
	

Davies	,DD,	1993.	Incidence	of	maior	complica,on	of	neuroli,c	coeliac	plexus	block.	Soc	Med.	86:	264-266	
	

ComplicaFon	



The	Splanchnic	block	vs	Celiac	block:		
who	prefer?	

Ø There	are	not	difference	in	terms	of	pain	relief	
between	the	two	blocs.	The	neuroliy,c	
spreads	in	periaor,c	site	also	producing	a	
block	precrurali	components.	 	 	 	

	 	 	 	 		
																																																																																							
	

	 	 	 	 	 	 	 		
	 	 	 	 	 	 	 		Ischia	et	al.	1992		
	 	 	 	 	 																																										More	et	al.	1981	



	
	
	
Yamamuro	et	al.	Celiac	plexus	block	in	cancer	pain	management;	Tohoku	J.	Exp.	Med.,	2000,192,1-18	
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