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IMPACT OF PROCEDURAL PAIN
IN RADIOTHERAPY TREATMENT
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INTRODUCTION

Pain is one of the main symptoms in oncologic 
patients. Cancer pain is related to compression or 
irritation phenomena, which involves neighbor-
ing tissues and organs affected by cancer. Also, it 
is dependent on cancer development, especially in 

bone metastases, and in some cases it results from 
therapeutic procedures1. “Procedural pain” (PP) is 
related to diagnostic or therapeutic procedures, 
being generally predictable2. Patients undergoing 
radiation treatments can experience predictable 
pain with a worse compliance to treatment, and 
mucosal damage following radiation therapy can 
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Abstract – Objective: 80% of patients with advanced cancer suffer from chronic pain and 40-80% 
of these suffer from breakthrough cancer pain (BTcP). In this setting, palliative radiotherapy (RT) plays an 
important role in cancer pain management. On the other hand, the so called procedural pain (PP), due to 
the positioning during RT, could compromise patients’ quality of life and the therapeutic procedure itself.

Patients and Methods: From April to June 2014, 130 patients (66% treated with curative pur-
poses, 34% for palliative purposes) were enrolled for a daily survey about the pain perception and 
relative analgesic therapy.

Results: 99.2% of patients completed treatment. PP was referred in 18% of patients during 
CT-simulations (CTS), and in the 18.5% at the first session of RT. The reduction of incidence of pro-
cedural pain was accompanied by a reduced intensity of pain: from mean NRS 9 at CTS time to mean 
NRS 5 at last session. Analgesic therapy was modified especially in the initial phases of radiation 
treatment; at final evaluation, 59% of patients received pain therapy at fixed times (21% opioid) 
and 25% at request (18% using ROOs).

Conclusions: Management of cancer related pain during RT plays a fundamental role in pallia-
tion for metastatic patients. Radiation oncologist has to correctly assess cancer pain, first of all the 
procedural one, in order to improve patients’ compliance to treatment and quality of life. 
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of patients who completed the course of radio-
therapy, the presence of background pain and 
procedural pain in different time of the treatment, 
and the presence of alteration of oral mucosa, 
were evaluated. The data were processed during 
four key moments: CT-simulation (CTS), first, 
second and last day of treatment with radiothera-
py. For patients with bone or visceral metastases, 
we assessed values even for intermediate sessions 
(fraction number 10, 11, 17 and 30).

STATISTICAL ANALYSIS

After qualities check on the database, all variables 
were evaluated, and for each of them, descriptive 
statistics were performed: mean, median, stan-
dard deviation, minimum and maximum values 
for continuous variables, absolute and relative 
frequencies for categorical variables. Descriptive 
analyses were conducted for the total population, 
and subgroups of patients were categorized by 
gender, type of patient, oncological disease, me-
tastases, pain control levels (NRS), presence/ab-
sence of BTcP and presence/absence of oral cavi-
ty alterations in various sessions of radiotherapy. 
The prescriptive schemes were also evaluated for 
basic pain and for BTcP in relation to above-men-
tioned features. Data were processed using SPSS® 
(IBM, Armonk, NY, USA), version 10.0.

RESULTS

One-hundred-thirty subsequent patients have been 
enrolled, 60.8% (N=79) are female, 39.2% (N=51) 
are male. Table 1 shows patients characteristics: 
most represented site of treatment was breast, with 
or without supraclavicular region, followed by bone 
localizations. The purpose of radiation treatment 
was palliative in 34%, and in 22% bone metastases 
treatment was planned (Table 1). 99.2% of patients 
completed the radiotherapy treatment: one patient 
prematurely stopped RT for gastrointestinal toxic-
ity. At CTS, 35% had a basal pain (median NRS 
6), while 16% had BTcP. Procedural pain incidence 
was 18% at CTS, 19% at first session, 5% at the 
second session, and 4% at the last session (Figure 
1). 59% of patients was in analgesic treatment for 
background pain, 21% was with opioids and 25% 
assumed rescue doses (18% with fentanyl ROOs). 
Procedural pain relief was reported according to 
decrease of the intensity from mean NRS 9 at 
CT-simulation, to mean NRS 5 at last session (Fig-
ure 2). Analgesic therapy was modified especially 
in the initial phases of radiation treatment, 10% in 
CTS, 1.5% at the first session, 4.8% at the second 

itself lead to pain. Depending on anatomical dis-
tricts, radio-induced damages can involve oral 
cavity and gastrointestinal structures, causing 
stomatitis, esophagitis, gastritis, enteritis, proc-
titis, or cystitis, vaginitis, proctitis and rectal 
tenesmus3. Pain, due to oral disease, could pre-
vent patients from speaking, eating, drinking or 
swallowing, leading to a worse quality of life and 
reducing compliance to RT and its efficacy4,5. In 
our experience, PP is associated with:
 •	 lying on treatment table for a sustained time 

during radiotherapy session or radiation TC 
simulation;

 •	 wearing of the customized immobilization 
mask for patients with head and neck cancer;

 •	 mucositis and xerostomia during concomitant 
radio-chemotherapy for head and neck can-
cers, causing odynophagia5,6; 

 •	 proctitis.
Mucositis is a process that involves the endo-

thelial and connective tissue of the submucosa3 
and xerostomia is the subjective complaint of dry 
mouth, that usually reflects a decreased presence 
of saliva7,8. Radiotherapy causes xerostomia by 
indirect damage of epithelial and connective tissue 
elements of the gland including blood vessels and 
nerves, or by direct damage to salivary glands, af-
fecting saliva production and secretion9,10. In order 
to overcome this kind of pain, it should be selected 
analgesic drugs mimicking kinetics of the same 
pain (rapid onset and high degrees of pain inten-
sity). Recent guidelines recommend short-acting 
opioids and rapid-acting fentanyl – Rapid Onset 
Opioids – ROOs –, and several studies confirm 
that fentanyl-based medications are more effec-
tive than oral morphine1,11-14. PP management with 
transmucosal oral fentanyl could be affected by 
the presence of mucositis and xerostomia15. This 
experience would evaluate patients treated subse-
quently in our Radiotherapy Department for three 
consecutive months, to assess the PP, its manage-
ment, and its impact on the delivery of radiation 
treatment, compliance and patients’ quality of life.

PATIENTS AND METHODS

From April to June 2014, after the Ethics Com-
mittee approval of our Institution, we conducted 
a prospective observational study in collaboration 
with the Department of Anesthesia and Pain 
Management. Assessed characteristics were site 
of radiation treatment, purpose of treatment, bas-
al pain and pain flares intensity. Characteristics of 
pain were reported using a 11 points numeric rate 
scale (NRS), where 0 means absence of pain and 
10 means the worst tolerable pain. The percentage 
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Fentanyl Buccal Sublingual Tablet FBST, 9 in 
Morphine Immediate Release IRM. 39.2% (n=51) 
of patients evaluated were affected by metastatic 
cancer, the 72.5% of them had basal pain. RT for 
metastatic patients was scheduled in sessions rang-
ing from 1 to 10 fractions, for breast and prostate 
curative treatment erased up to 30 sessions. 39.2% 
of metastatic patients had not predictable BTcP and 
60.8% had predictable one. In the first 10 sessions, 
background pain had higher intensity in patients 
with mixed pain than patients with nociceptive 
pain. Between sessions from 11 to 30, nociceptive 
pain (71.4%), with greater NRS, became prevalent 
(Table 2, Table 3). Alterations of oral mucosa were 
found in the 17% of patients (Table 4) with a more 
relevant prevalence of xerostomia. 

session, none at the time of the last session. In 
order to control procedural pain in these patients, 
fentanyl ROOs (18%) were prescribed in these 
percentage, according to different needs and char-
acteristics of the patients: Fentanyl Pectin Nasal 
Spray (FPNS) 67%, Fentanyl Buccal Sublingual 
Tablet (FBST) 9%, Fentanyl Buccal Tablet (FBT) 
5%, Morphine Immediate Release (IRM) 4%. For 
a rapid control of pain symptoms, the formulation 
with pectin was the most rapid in pain relief: 4.6 
minutes to reach procedural pain relief, while it 
was 7.4 in Fentanyl Buccal Tablet FBT, 10.33 in 

TABLE 1. Patients’ characteristics and site of radiation 
treatment.

Patients’ characteristics

Primary tumour	 %

Breast/SVC	 37
Gastrointestinal	 9
Gynecological 	 3
Head/Neck 	 4
Bone	 22
Brain	 5
Sarcoma/Lymphoma 	 4
Prostate	 11
Lung/Mediastinum	 5

Purpose of treatment	 %

Curative 	 66
Palliative	 34

Site of palliation	 %

Gastrointestinal	 2
Head/Neck 	 1	
Bone	 22
Brain	 5
Sarcoma/Lymphoma 	 2
Lung/Mediastinum	 2

Fig. 1. Percentage of basal pain and procedural pain at CT-
simulation, I session, II session, last session of radiotherapy.

Fig. 2. Pain intensity of procedural pain in CT-simulation, 
first session, last session.

TABLE 2. Background Pain (BP) characteristics in the I, X, 
XI, XVII, XXX RT sessions.

RT session	 Background	 Type of BP (%)
 (patients 	  pain (BP)
 treated)	  % (no.)	 Nociceptive	 Mixte
	 		
	 I (51)	 70.6 (36)	 33.3	 61.1
	 X (18)	 55.6 (10)	 40	 60
	 XI (9)	 66.7 (6)	 50	 50
	 XVII (8)	 87.5 (7)	 71.4	 28.6
	 XXX (1)	 100 (1)	 100	 0

TABLE 3. Background Pain (BP) Intensity in the I, X, XI, 
XVII, XXX RT sessions.

RT Session	 NRS in	 NRS in Mixed
 (patients	 Nociceptive	 BP NRS
  treated, 	 BP NRS	 Media
     no.)	 Media (± SD)	  (± SD)
	
	 I (51)	 5.33 (2,02)	 6.00 (2.37)
	 X (18)	 2.75 (1.26)	 4.71 (1.72)
	 XI (9)	 2,67 (2.89)	 2.67 (1,53)
	 XVII (8)	 2.40 (2.07)	 1.50 (0.71)
	 XXX (1)	 4	 _
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patients27. Many randomized trials have shown the 
equivalence in terms of resolution of different frac-
tionation schemes symptomatology (30 Gy in 10 
fractions, 20 Gy in 5 fractions, and a single frac-
tion of 8 Gy), although longer treatments have the 
advantage of a lower incidence of reprocessing on 
the same site28-32. Also, the choice of the fraction-
ation scheme affects patient compliance33,34. Then, 
there could be the need for an interruption of the 
treatment session, or even the planned treatment 
cycle29. Procedural pain can negatively impact 
the radiation treatment, not only for execution but 
for carrying out the scheduled program, so it is 
desirable to have a correct patient management 
and an appropriate and effective use of avail-
able opioids drugs35,36. A Cochrane review states 
the utility of seven different transmucosal fentan-
yl formulations, compared to oral formulations. 
Transmucosal administration, both nasal and oral, 
are effective in the BTcP control37,38. In clinical 
practice, short-acting opioids before and during ra-
diotherapy allow a considerable number of patients 
with BTcP to complete the schedule of radiation 
treatment33. Our experience demonstrates that Fen-
tanyl Pectin Nasal Sprays give a more rapid control 
of pain during radiation treatment.

CONCLUSIONS

The management of procedural pain with the use 
of ROO-based medications could be an effective 
therapeutic option for the radiation oncologist, 
allowing a better compliance to the treatment. 
The integrity of oral and nasal mucosa, as well 
as patients preferences and experiences, should 
lead to an appropriate choice of analgesic drugs 
formulation.

Acknowledgement:
We thank Martina Samarelli for helping us to 
manage the patient’s database. We thank the LILT 
of INT G. Pascale of Naples.

Conflict of Interests:
There are no financial competing interests to 
declare.

REFERENCES

    1.	 Maltoni M, Tamburini E, Zagonel V, Caraceni A, Pigni A, 
Trentin L. Terapia del dolore in oncologia. Linee guida 
AIOM (Associazione Italiana di Oncologia Medica), 2015.

    2.	Mercadante S. Neoplasm-induced pain. Neurobiology 
of disease. S Gildman ed. Elsevier CA, 2006; pp. 1007-
1020.

DISCUSSION

Cancer pain can be categorized into nociceptive 
(somatic or visceral) and neuropathic pain: the first 
one involves the direct activation of nociceptors, in 
the second case there is a strong involvement of 
nervous structures, disproportionate to the size of 
the lesion. Pain during radiation therapy (RT) has 
both nociceptive and neuropathic qualities16. This 
experience shows that the longer is the treatment, 
the more prevalent is the nociceptive component. 
This is probably due to an increased inflammatory 
component given by the RT. Actually, guidelines 
recommend that persistent cancer pain should be 
managed with a round-the-clock treatment, often 
with a stable dosage of opioids. Despite analge-
sics medications, many patients can experience 
acute episodes of severe pain, known as break-
through cancer pain (BTcP), that may arise either 
unpredictably or predictably, often triggered by 
movement, exercise, or other activities17-19. BTcP 
discloses distinguishing temporal patterns, such as 
time of onset and duration, being associated with a 
significant negative impact on both quality of life 
(including activities of daily living, sleep, social 
relationships and mood) and medical outcome20, 
with an incidence between 40 and 80% in cancer 
patients21-24. Predictable BTcP may be particularly 
associated with the radiotherapy process, such as 
for wounds or sores, or prolonged immobilization 
during the procedures of radiotherapy treatment. 
The background pain in patients undergoing RT 
may be absent or moderate at rest but increased 
by physical efforts, certain movements or changes 
of position. Predictable pain could be treated with 
a short-acting opioid, provided that it is adminis-
tered up to an hour before the event, which is often 
impracticable. By contrast, a rapid-acting fentanyl 
with a fast onset of action should be preferred, 
being administered few minutes before pain on-
set25. Our observation shows that nasal formulation 
with pectin gives an immediate resolution of pain, 
confirming what supported in previous study26, 
on the opposite of oral transmucosal formulation 
that showed a longer resolution of pain probably 
influenced by patients’ oral conditions. In this 
experience, a share of patients has oral disorders, 
but the major one was xerostomia – perception of 
dry mouth – as confirmed by literature in radiated 

TABLE 4. Percentage of oral mucosa disorders.

Orale cavity alterations	 %
	 	
Xerostomia	 52%
Mucositis	 35%
Candidiasis	 13%



5

MALT GASTRIC LYMPHOMA: AN UPDATE OF PATHOGENETIC FEATURES

  16.	 Epstein JB, Wilkie DJ, Fisher DJ, Kim YO, Villines D. 
Neuropatic and nociceptive pain in head and neck 
cancer patients receiving radiation therapy. Head Neck 
Oncol 2009; 1: 26.

  17.	 National Comprehensive Cancer Network: NCCN Clini-
cal Practice Guidelines in Oncology (NCCN Guidelines): 
Adult Cancer Pain, 2013. 

  18.	Caraceni A, Davies A, Poulain P, Cortés-Funes H, Pan-
chal J, Fanelli G. Guidelines for the management of 
breakthrough pain in patients with cancer. J Natl Com-
pr Canc Net 2013; 11: S29-36.

  19.	 Mercadante S, Lazzari M, Reale C, Cuomo A, Fusco 
F, Marchetti P, Mediati RD, Chiurazzi B, Ciuffedra L, 
Caraceni A, Iaffaioli V, Luzzani M, Micheletto G, Papa 
A, Raffaeli W, Valle A, Caruso M, Di Costanzo F, 
Pinato G, Nardi F, Barni S, Natoli S, Mammucari M, 
Sabato AF, Dauri M; IOPS Study Group. Italian Onco-
logic Pain Survey (IOPS): a multi-centre Italian study of 
breakthrough pain performed in different settings. Clin 
J Pain 2015; 31: 214-221.

  20.	Portenoy RK, Payne D, Jacobsen P. Breakthrough pain: 
characteristics and impact in patients with cancer pain. 
Pain 1999; 81: 129-134.

  21.	 Portenoy RK, Hagen NA. Breakthrough pain: defini-
tion, prevalence and characteristics. Pain 1990; 41: 
273-281.

  22.	Caraceni A, Martini C, Zecca E, Portenoy RK, Ashby 
MA, Hawson G, Jackson KA, Lickiss N, Muirden N, 
Pisasale M, Moulin D, Schulz VN, Rico Pazo MA, Ser-
rano JA, Andersen H, Henriksen HT, Mejholm I, Sjogren 
P, Heiskanen T, Kalso E, Pere P, Poyhia R, Vuorinen E, 
Tigerstedt I, Ruismaki P, Bertolino M, Larue F, Ranchere 
JY, Hege-Scheuing G, Bowdler I, Helbing F, Kostner E, 
Radbruch L, Kastrinaki K, Shah S, Vijayaram S, Sharma 
KS, Devi PS, Jain PN, Ramamani PV, Beny A, Brunelli 
C, Maltoni M, Mercadante S, Plancarte R, Schug S, 
Engstrand P, Ovalle AF, Wang X, Alves MF, Abrunhosa 
MR, Sun WZ, Zhang L, Gazizov A, Vaisman M, Rudoy 
S, Gomez Sancho M, Vila P, Trelis J, Chaudakshetrin P, 
Koh ML, Van Dongen RT, Vielvoye-Kerkmeer A, Bo-
swell MV, Elliott T, Hargus E, Lutz L, Working Group 
of an IASP Task Force on Cancer Pain, Working Group 
of an IASP Task Force on Cancer Pain. Breakthrough 
pain characteristics and syndromes in patients with 
cancer pain. An international survey. Palliat Med 2004; 
18: 177-183.

  23.	Mercadante S, Costanzo BV, Fusco F, Buttà V, Vitrano 
V, Casuccio A. Breakthrough pain advanced cancer 
patients: a longitudinal study. Pain Symptom Manage 
2009; 38: 554-560.

  24.	Mercadante S, Zagonel V, Breda E, Arcara C, Gebbia 
V, Porzio G, Aielli F, David F, Gammucci T, Narducci 
F, Lanzetta G, Restuccia R, Lembo A, Passeri V, Virzì 
V, Casuccio A. Breakthrough pain in oncology: a lon-
gitudinal study. J Pain Symptom Manage 2010; 40: 
183-190.

  25.	Bell BC, Butler EB. Management of predictable pain 
using fentanyl pectin nasal spray in patients undergo-
ing radiotherapy. J Pain Res 2013; 6: 843-848.

  26.	Portenoy RK, Burton AW, Gabrail N, Taylor D, Fentan-
yl Pectin Nasal Spray 043 Study Group. A multicenter, 
placebo-controlled, double-blind, multiple-crossover 
study of Fentanyl Pectin Nasal Spray (FPNS) in the treat-
ment of breakthrough cancer pain. Pain 2010; 151: 
617-624.

  27.	 Chencharick JD, Mossman KL. Nutritional consequenc-
es of the radiotherapy of head and neck cancer. Cancer 
1983; 51: 811-815.

    3.	Sonis ST, Elting LS, Keefe D, Peterson DE, Schubert M, 
Hauer-Jensen M, Bekele BN, Raber-Durlacher J, Don-
nelly JP, Rubenstein EB, Mucositis Study Section of 
the Multinational Association for Supportive Care in 
Cancer, International Society for Oral Oncology. Per-
spectives on cancer therapy-induced mucosal injury: 
pathogenesis, measurement, epidemiology, and con-
sequences for patients. Cancer 2004; 100: 1995-2025.

    4.	Hoegler D. Radiotherapy for palliation of symptoms in 
incurable cancer. Curr Probl Cancer 1997; 21: 129-183.

    5.	Elting LS, Keefe DM, Sonis ST, Garden AS, Spijkervet 
FK, Barasch A, Tishler RB, Canty TP, Kudrimoti MK, 
Vera-Llonch M, Burden of Illness Head and Neck Writ-
ing Committee. Patient-reported measurements of oral 
mucositis in head and neck cancer patients treated with 
radiotherapy with or without chemotherapy: demon-
stration of increased frequency, severity, resistance to 
palliation, and impact on quality of life. Cancer 2008; 
113: 2704-2713.

    6.	Peterson DE, Bensadoun R J, Roila F, On behalf of the 
ESMO Guidelines Working Group. Management of oral 
and gastrointestinal mucositis: ESMO Clinical Practice 
Guidelines. Ann Oncol 2011; 22: vi78-vi84. 

    7.	 Epstein JB, Thariat J, Bensadoun RJ, Barasch A, Murphy 
BA, Kolnick L, Popplewell L, Maghami L. Oral compli-
cations of cancer and cancer therapy. CA Cancer J Clin 
2012; 62: 400-422.

    8.	Hopcraft MS, Tan C. Xerostomia: an update for clini-
cians. Aust Dent J 2010; 55: 238-244.

    9.	Baum BJ, Bodner L, Fox PC, Izutsu KT, Pizzo PA, Wright 
WE. Therapy-induced dysfunction of salivary glands: 
implications for oral health. Spec Care Dentist 1985; 5: 
274-277.

  10.	 Lin SC, Jen YM, Chang YC, Lin CC. Assessment of xe-
rostomia and its impact on quality of life in head and 
neck cancer patients undergoing radiotherapy, and 
validation of the Taiwanese version of the xerostomia 
questionnaire. J Pain Symptom Manage 2008; 36: 141-
148. 

  11.	 Mercadante S, Valle A, Porzio G, Aielli F, Adile C, 
Ficorella C, Raineri M, Giarratano A, Casuccio A. 
Relationship between background cancer pain, back-
ground cancer pain, and analgesic treatment: a prelim-
inary study for a better interpretation of epidemiolog-
ical and clinical studies. Curr Med Res Opin 2013; 29: 
667-671.

  12.	 Caraceni A, Hanks G, Kaasa S, Bennett MI, Brunelli 
C, Cherny N, Dale O, De Conno F, Fallon M, Hanna 
M, Haugen DF, Juhl G, King S, Klepstad P, Laugsand 
EA, Maltoni M, Mercadante S, Nabal M, Pigni A, Rad-
bruch L, Reid C, Sjogren P, Stone PC, Tassinari D, Zep-
petella G, European Palliative Care Research Collabora-
tive (EPCRC), European Association for Palliative Care 
(EAPC). Use of opioid analgesics in the treatment of 
cancer pain: evidence-based recommendations from 
the EAPC. Lancet Oncol 2012; 13: e58-68. 

  13.	 Ripamonti CI, Santini D, Maranzano E, Berti M, Roila 
F, ESMO Guidelines Working Group. Management of 
cancer pain: ESMO Clinical Practice Guidelines. Ann 
Oncol 2012; 23: vii139-154.

  14.	 Jandhyala R, Fullarton JR, Bennett MI. Efficacy of rap-
id-onset oral fentanyl formulations vs. oral morphine 
for cancer-related breakthrough pain: a meta-analysis 
of comparative trials. J Pain Symptom Manage 2013; 
46: 573-580.

  15.	 Mercadante S. Oral transmucosal fentanyl citrate for 
breakthrough pain treatment in cancer patients. Expert 
Opin Pharmacother 2012; 13: 873-878.



6

MALT GASTRIC LYMPHOMA: AN UPDATE OF PATHOGENETIC FEATURES

  33.	Murino P, Mammucari M, Borrelli D, Pepe A, Giugliano 
MF, Morra A, Panelli G, Manzo R, Ravo V, Muto P. 
Role of immediate-release morphine (MIR) in the treat-
ment of predictable pain in radiotherapy. J Pain Palliat 
Care Pharmacother 2011; 25: 121-124.

  34.	Di Franco R, Falivene S, Ravo V, Mammuccari M, Sarli 
E, Baffini S, De Palma G, Pepe A, Traettino M, Muto M, 
Cappabianca S, Muto P. Management of painful bone 
metastases: our experience according to scientific evi-
dence on palliative radiotherapy. Anticancer Res 2014; 
34: 1011-1014.

  35.	Camera dei deputati e Senato della Repubblica Italiana. 
LEGGE 15 marzo 2010, n. 38: Disposizioni per garan-
tire l’accesso alle cure palliative e alla terapia del dolore. 
Gazzetta Ufficiale N. 65, 2010. 

  36.	Hoegler D. Radiotherapy for palliation of symptoms in 
incurable cancer. Curr Problems Cancer 1997; 21: 129-
183. 

  37.	 Zeppetella G, Davies AN. Opioids for the management 
of breakthrough pain in cancer patients. Cochrane Da-
tabase Syst Rev 2013; (10): CD004311.

  38.	Bedard G, Hawley P, Zhang L, Slaven M, Gagnon P, 
Bisland S, Bennett M, Tardif F, Chow E. A survey of 
Canadian cancer patients’ perspectivies on the charac-
teristics and treatment of breakthrough pain. Support 
Care Cancer 2013; 21: 2557-2563.

  28.	Lutz S, Berk L, Chang E, Chow E, Hahn C, Hoskin P, 
Howell D, Konski A, Kachnic L, Lo S, Sahgal A, Silver-
man L, von Gunten C, Mendel E, Vassil A, Bruner DW, 
Hartsell W, American Society for Radiation Oncology 
(ASTRO). Palliative radiotherapy for bone metastases: 
an ASTRO evidence-based guideline. Int J Radiat Oncol 
Biol Phys 2011; 79: 965-976.

  29.	Gatti A, Mammucari M. Disposizioni per garantire l’ac-
cesso alle cure palliative e alla terapia del dolore, dalla 
Legge 38/2010 alla pratica clinica. Ed Contented.net 
Italy, 2011. 

  30.	Chow E, Harris K, Fan G, Tsao M, Sze WM. Palliative 
radiotherapy trials for bone metastases: a systematic 
review. J Clin Oncol 2007; 25: 1423-1432. 

  31.	 Maranzano E, Bellavita R, Rossi R, De Angelis V, Frat-
tegiani A, Bagnoli R, Mignogna M, Beneventi S, Lupat-
telli M, Ponticelli P, Biti GP, Latini P. Short-course ver-
sus split-course radiotherapy in metastatic spinal cord 
compression: results of a phase III, randomized, multi-
center trial. J Clin Oncol 2005; 23: 3358-3365.

  32.	 Maranzano E, Trippa F, Casale M, Costantini S, Lupattelli 
M, Bellavita R, Marafioti L, Pergolizzi S, Santacaterina 
A, Mignogna M, Silvano G, Fusco V. 8Gy single-dose 
radiotherapy is effective in metastatic spinal cord com-
pression: results of a phase III randomized multicentre 
Italian trial. Radiother Oncol 2009; 93: 174-179.


