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Background

• The role of consolidation RT to bulky lesions of advanced stage Hodgkin disease is controversial

• Several outdated studies have shown the beneficial role of consolidation RT in term of PFS (but not in
term of OS). However these results were obtained with outdated RT (dose, fields and techniques) and CT
(MOPP, Stanford V…) schedules

• Nowadays the choice to offer consolidation RT to bulky lesions is related to the chemotherapy regimen
selected (ABVD vs BEACOPP) and to the metabolic status at the end of it

• Consolidation RT was not established but left to the discretion of the treating physicians (bulky lesions
or residual disease at the end of chemotherapy) in many recent randomized studies that tested the
effect of ABVD regimen (e.g. RATHL study)





To	radiate	or	not to	radiate…?	The	big	dilemma



Role	of	Consolidation	RT	before	the	“18FDG-PET	era”
UK LY09 trial

Johnson	PWM	et	al.	JCO	2010

5	years	PFS:	86%	vs 71%,	p	<	0.001

5	years	OS:	93%	vs 87%,	p	=	0.014



RESIDUAL	DISEASE	AFTER	CT BULKY	LESIONS

Additional RT (30 Gy) given to:
- residual disease > 1.5 cm on CT scan
- bulky lesion at baseline

More	Aggressive	Chemotherapy	Regimen	May	Relieve	
Consolidative	RT	To	Bulky	Lesions

Borchmann P.	et	al,	JCO 2011



Engert et	al.	Lancet	2012

Additional	RT (30	Gy)	given	only	to	
patients	with	PET+	residual	disease	

>	2.5	cm

Reduced-Intensity	Chemotherapy	and	PET-guided	
RT	De-escalation	TO	REDUCE	TOXICITY

PET	done	after	chemotherapy	can	guide	the	need	for	additional	radiotherapy in	this	setting.

HOWEVER:
1)	Need	for	a	careful	extrapolation	of	this	PET-guided	approach	to	weaker	regimens	that	

might	need	more	vigorous	additional	radiotherapy.

2)	PET-guided	radiotherapy	was	not	assessed	in	a	randomised fashion.



Regarding	the	HD12	trial:

Amongst	the	patients	with	bulk

q PFS	in	favor	of	RT	arm	@	10	years	(88.6%	vs	83.5%),	HR	1.47
q OS	marginally	in	favor	of	RT	arm	@	10	years	(93%	vs	90.2%)

Amongst	the	patients	with	residual	disease

q PFS	in	favor	of	RT	arm	@	10	years	(89.3%	vs	83.4%)
q OS	in	favor	of	RT	arm	@	10	years	(94.4%	vs	88.4%)

No	significant	difference	in	terms	of	second	cancer	@	10	years	(9.7%	vs	6.4%)



Two Italian trials…

FIL HD 0801 GITIL HD 0607

Role	of	consolidative	RT	
to	bulky	lesions	in	the	“18FDG-PET	AGE”



HD0801	- FLOWCHART



HD 0801 trial
Phase	II	part:	“early	salvage	in	PET2+	patients”

Zinzani P.L.	et	al.	JCO	2015

Per-protocol	analysis

PFS	@	2	years
PET2	negative:	81%
PET2	positive:	74%

q 519	advanced	stage	HL	patients

q PET	positive	if	DS	4-5	(central	review)

q Early	salvage:	IGEV	x	4	followed	by	BEAM	+	ASCT

q 81	PET2+	patients	underwent	early	salvage

q Primary	endpoint:	2	years	PFS

CONCLUSION:
Advanced-stage	HL	patients	at	high	risk	of	relapse	may	benefit	from	early	salvage	

with	ASCT,	with	similar	2-year	PFS	of	PET2-negative	subgroup.	



116 bulky	patients	(max	diam >5	cm)
randomized	to	receive	or	not	consolidation	RT



Patients	
Characteristics

Characteristic No-RT	(N=58) RT	(N=58) Total	(N=116) p value

Age,	median value 29.5	(25;37) 31.5(	26;39) 31.0	(25;39) ns
Gender

Males 30	(52%) 34	(59%) 64	(55%) ns
Females 28	(48%) 24	(41%) 52	(45%) ns

Systemic Symptoms
A			 21	(36%) 14	(24%) 35	(30%) ns
B			 37	(64%) 44	(76%) 81	(70%) ns

Performance	Status
0					 38	(66%) 35	(60%) 73	(63%) ns
1					 17	(29%) 16	(28%) 33	(28%) ns
2					 3	(	5%) 7	(12%) 10	(	9%) ns

Stage
2					 15	(26%) 19	(33%) 34	(29%) ns
3					 20	(34%) 21	(36%) 41	(35%) ns
4					 23	(40%) 18	(31%) 41	(35%) ns

Extranodal sites number
0					 34	(59%) 39	(67%) 73	(63%) ns
>=	1					 24	(41%) 19	(33%) 43	(37%) ns

Bulky sites
Mediastinum 41	(71%)					 39	(67%) 80	(69%) ns
Non-mediastinal sites 17	(29%)					 19	(33%) 36	(31%) ns

Bulky nodal sites number
1																			 52	(90%)				 48	(83%)				 100	(86%)				 ns
2																			 5	(	9%)				 6	(10%) 11	(9%)				 ns
3	or	more																			 1	(	2%)				 4	(7%) 5	(4%)				 ns



Bulky	Lesions

Arm
Bulky	Baseline	(cm)

Median 25° percentile 75° percentile Minimum

No	RT 8.25 6.5 11 5

RT 8.15 6.5 10 5

Bulky	defined	as	every	single	mass	with	a	maximum	diameter	≥5	cm



Results
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Months

RT No
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PFS

Intention-to-treat	analysis

But… 9	patients randomized in	the	
RT	arm did NOT	receive
consolidation treatment

PFS	@	3	years
RT	ARM	86.0%
NO	RT	85.8%

HR:	1.19	(95%	CI:0.47	– 3.02)
p	value	=	0.71

Of	these, 5	relapsed!



Results
Per-protocol	analysis
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PFS PFS	@	3	years
RT	ARM	91.7%
NO	RT	81.4%

(RT	benefit:	+10.3%)

HR:	0.54	(95%	CI:0.19	– 1.52)
p	value	=	0.24

PFS	@	5	years
RT	ARM	88.9%
NO	RT	81.4%

(RT	benefit:	+7.5%)



Subgroup	analysis	for	Bulky	dimension
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NO	RXT	4/98	(14.3%)	
RXT	5/97	(5.2%)	

Log	Rank	Test	P	=	0.053	
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94% 

85% 

Consolidative RT 

All patients (195) 

NO RT 

Interim	analysis,	presented	at	Lugano	ICML	2015

Gallamini et	al,	ICML (Lugano)	2015,	abstract	118

GITIL HD0607 trial
Randomization	of	RT	treatment	to	
bulky	lesions	(>5	cm)	of	PET2	and	
PET6	–ve patients

Gallamini A.	et	al.	JCO	2018

long-term disease control. This result was independent from the
size of the nodal mass measured at baseline and the residual nodal
enlargement measured at the end of ABVD. Although consoli-
dation RTon LNM was originally included by the Milan group in
the standard ABVD program, this observation underlines the
discriminative role of PET after ABVD to guide consolidation RT
in patients with an LNM. Although, the sample size of this study
was not calculated on the RT substudy and caution is needed
for a wise interpretation, this result is clinically relevant when
considering the long-term safety issues in the treatment strategy
for patients with HL.35,36 The cost-effectiveness of repeat PET
imaging at the end of six ABVD cycles is suggested by the CR rate
achieved by the salvage treatments on the basis of PET results,
even if disease control of a frontline treatment on the basis of
escalated BEACOPP remains superior (PFS rate . 90%) without

the need of PET-guided treatment.34,37 Another secondary study
end point was the toxicity of the overall treatment strategy, which
is in keeping with that already described for ABVD3 and escalated
BEACOPP.9,10 In patients who were switched to BEACOPP,
hematologic toxicity remained significantly higher than with
ABVD, even though the treatment-related mortality was low and
mostly a result of second or third salvage treatments.

In conclusion, similar to UK Response Adapted Therapy in
Advanced Hodgkin Lymphoma38 and the American S081625 trials
that share the same trial backbone, the GITIL/FIL HD 0607 trial
demonstrates that a PETresponse–adapted treatment is a feasible,
safe, and effective therapeutic strategy in advanced-stage HL.
Moreover, consolidation RT on an LNM recorded at baseline
could be safely omitted in patients with both interim and end-of-
treatment negative PET scans.
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Fig 4. (A) Progression-free survival (PFS) and (B) overall survival (OS) of patients with negative results for 18F-fluoro-deoxy-D-glucose positron emission tomography
performed after two doxorubicin, vinblastine, vincristine, and dacarbazine cycles (PET2) randomly assigned to radiotherapy (RT) or no further treatment (NFT).

Table 2. Toxicities Assessed by National Cancer Institute Common Terminology Criteria for Adverse Events (Version 3.0)

Adverse Event

Highest Grade, No. (%)

Pre-PET2 (n = 782) PET2 Negative (n = 630) PET2 Positive (n = 150)

1-2 3-4 1-2 3-4 1-2 3-4

Blood/bone marrow 105 (13) 323 (41) 109 (17) 189 (30) 4 (3) 114 (76)
GI 48 (6) 6 (1) 38 (6) 6 (1) 17 (11) 0 (0)
Infection 17 (2) 5 (1) 33 (5) 5 (1) 12 (8) 16 (10)
Pulmonary/upper respiratory 6 (1) 2 (, 1) 30 (5) 11 (2) 9 (6) 1 (1)
Constitutional symptoms 4 (1) 0 (0) 18 (3) 1 (, 1) 15 (10) 2 (1)
Vascular 8 (1) 0 (0) 14 (2) 2 (, 1) 10 (7) 2 (1)
Neurology 5 (1) 0 (0) 11 (2) 1 (, 1) 13 (9) 2 (1)
Pain 6 (1) 0 (0) 8 (1) 0 (0) 6 (4) 1 (1)
Dermatology/skin 3 (, 1) 0 (0) 11 (2) 0 (0) 5 (3) 1 (1)
Metabolic/laboratory 5 (1) 6 (1) 1 (, 1) 0 (0) 4 (3) 0 (0)
Cardiac arrhythmia/cardiac general 3 (, 1) 1 (, 1) 4 (1) 2 (, 1) 4 (3) 3 (2)
Musculoskeletal/soft tissue 2 (, 1) 0 (0) 2 (, 1) 3 (, 1) 2 (1) 3 (2)
Allergy/immunology 4 (1) 1 (, 1) 0 (0) 0 (0) 0 (0) 0 (0)
Hepatobiliary/pancreas 0 (0) 3 (, 1) 1 (, 1) 0 (0) 0 (0) 0 (0)
Coagulation 0 (0) 0 (0) 0 (0) 0 (0) 1 (1) 1 (1)

Abbreviation: PET2, 18F-Fluoro-deoxy-D-glucose positron emission tomography performed after two doxorubicin, vinblastine, vincristine, and dacarbazine cycles.
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4%	difference	in	PFS

q Highest	PFS	of	any	PET2	–ve cohort	treated	with	ABVD
q Among	patients	with	masses	>10	cm:	PFS	7%	better	with	RT
q Powered	to	detect	>10%	improvement	in	PFS	with	RT

Consolidation	RT	to	Bulky	Lesions	in	Advanced	HL
after	ABVD regimen:	“uncertain	benefit”		



PET2	Response-adapted	ABVD	trials

PFS
PET2– PET2+

HD0607*# 87%	(3-years) 60%	(3-years)

RATHL*§ 85.7% (3-years) 67.5%	(3-years)

SWOG	S0816* 76%	(5-years) 65%	(5-years)

HD0801** 81%	(2-years) 74%	(2-years)

*		PET2+	intensified	with	eBEACOPP
**	PET2+	intensified	with	IGEV	+	ASCT
§ 41%	of	RATHL	patients	were	in	stage	II
# 36%	of	HD0607	patients	were	in	stage	II

PFS
Best	arm

HD9	(eBEACOPP x	8	+	RT) 87%	(5-years)

HD12	(eBEACOPP x	8)* 87% (5-years)

HD15	(eBEACOPP x	6)§ 90.3%	(5-years)

HD18	(eBEACOPP x	4	– only	PET-)§ 92.2%	(2-years)

*	RT	to	residual	disease	provided	a	significant	PFS	benefit	(+5.8%)
§ RT	given	only	to	residual	disease	(PET+)	at	the	end	of	chemotherapy

BEACOPP-based	trials

Outcomes	in	Advanced	Stage	HL



Beneficial	role	of	consolidation	RT	to	bulky	lesion	
after	ABVD	in	PET	negative	patients

Study
PFS

Overall	population RT	to	bulk

ABVD	studies

HD0801 81%	(3-years) 91%	(3-years)

BEACOPP	studies

HD12 87%	(5-years) 90.3%	(5-years)

HD15 90.3%	(5-years) NOT PLANNED

HD18 92.2%	(5-years) NOT	PLANNED

+	10%



Risk	of	late	complications:	
still	a	good	reason	to	omit	consolidation	RT?	(SECOND	CANCERS)

von	Tresckow B.	et	al.	Lancet	Haematol 2018



Clinical Investigation
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Summary

There are sparse data as to
whether the risk of second-
ary breast cancer (SBC) has
been reduced with smaller,
more modern radiation ther-
apy (RT) volumes in com-
parison with mantle RT.
Using the BCCA Lymphoid
Cancer Database, we esti-
mated the risk of SBC in
female patients treated for
Hodgkin lymphoma accord-
ing to RT volumes. Large-
volume mantle RT was
associated with a markedly
increased risk of SBC.
However, smaller-volume
RT was not associated with a

Purpose:To determine whether the risk of secondary breast cancer (SBC) is reduced
in women with Hodgkin lymphoma (HL) treated with smaller field radiation therapy
(SFRT) versus mantle field radiation therapy (MRT).
Methods and Materials:We used the BC Cancer Agency (BCCA) Lymphoid Cancer
Database to identify female patients treated for HL between January 1961 and December
2009. Radiation therapy volumes were categorized as MRT or SFRT, which included
involved field, involved site, or involved nodal radiation therapy. SBC risk estimates were
compared using competing risk analysis and Fine and Gray multivariable model:
MRT! chemotherapy, SFRT! chemotherapy, or chemotherapy-only.
Results:Of 734 eligible patients, 75% of the living patients have been followed up
for more than 10 years, SBC has developed in 54, and 15 have died of breast cancer.
The 20-year estimated risks (competing risk cumulative incidence) for SBC differed
significantly: MRT 7.5% (95% confidence interval [CI] 4.4%-11.5%), SFRT 3.1%
(95% CI 1.0%-7.7%), and chemotherapy-only 2.2% (95% CI 1.0%-4.8%)
(PZ.01). Using a Fine and Gray model to control for death and patients lost to
follow-up, MRT was associated with a higher risk of SBC (hazard ratio
[HR] Z 2.9; 95% CI 1.4%-6.0%; PZ.004) compared with chemotherapy-only
and with SFRT (HR Z 3.3; 95% CI 1.3%-8.4%; PZ.01). SFRT was not associated
with a greater risk of SBC compared with chemotherapy-only (HR Z 0.87; 95% CI
0.28%-2.66%; PZ.80).
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q Period of analysis: 1961-2009 (>5 years of follow up)

q Median RT dose: 35 Gy

q Median follow up: 18 years

q Total population: 734 patients

• Mantle Field RT (MFR) = 231 pts

• Small Fields RT (SFRT) = 185 pts

• Chemotherapy only (CO) = 318 pts

q N.B: SFRT = IFRT; ISRT; INRT 

Of the 734 patients in the study cohort, 54 patients (7%)
experienced an SBC with an overall median time to
development of 20 years (range, 5-36 years). Table 2 de-
scribes the SBC characteristics. The women excluded from
our analysis because of relapsed HL had markedly different
risks for the development of SBC: MRT 12/90 (13%),
SFRT 5/75 (6%), chemotherapy-only 2/111 (2%).

The 20-year cumulative incidences, after accounting for
death and loss to follow-up as competing risks, were MRT
7.5%, SFRT 3.1%, and chemotherapy-only 2.0% (PZ.01)
(Fig. 2). The length of follow-up differs across the 3 groups

of patients. For this reason we chose the 20-year risk to
characterize the risk estimate because sufficient numbers
and proportions of patients have been followed up long

Table 1 Patient and treatment characteristics

Characteristic MRT (nZ231) SFRT (nZ185) CO (nZ318)

Median follow-up time, y (range) 27.1 (4.3-45.4) 14.0 (2.6-50.1) 12.3 (0.4-47.6)
Median age at HL diagnosis, y (range) 24 (9-50) 28 (4-50) 27 (4-50)
Age at HL diagnosis, y
<13 8 (3.5%) 3 (1.6%) 18 (5.7%)
13-20 64 (27.7%) 43 (23.2%) 62 (19.5%)
21-30 98 (42.4%) 64 (34.6%) 114 (35.8%)
31-40 46 (19.9%) 46 (24.9%) 78 (24.5%)
41-50 15 (6.5%) 29 (15.7%) 46 (14.5%)

Year of HL diagnosis
1961-1969 2 (0.9%) 15 (8.1%) 1 (0.3%)
1970-1979 88 (38.1%) 5 (2.7%) 11 (3.5%)
1980-1989 92 (39.8%) 19 (10.3%) 56 (17.6%)
1990-1999 48 (20.8%) 58 (31.4%) 98 (30.8%)
2000-2009 1 (0.4%) 88 (47.6%) 152 (47.8%)

RT Dose
Median, Gy (range) 35 (15.75-48) 35 (21-52) N/A
Available who received <20 Gy (% of available) 0 0 N/A
Available who received 20-30 Gy (% of available) 9 (7.3%) 15 (8.9%) N/A
Available who received >30 Gy (% of available) 115 (92.7%) 153 (91.1%) N/A
Unavailable (nZ124) 107 (46.3%) 17 (9.2%) N/A

Received chemotherapy 117 (50.6%) 167 (90.3%) 318 (100%)
Risk of premature menopause
Total number at risk* 89 (38.5%) 40 (21.6%) 124 (39.0%)
Secondary to alkylating chemotherapy only 61 (26.4%) 37 (20.0%) 124 (39.0%)
Secondary to ovarian RT only 11 (4.8%) 3 (0.02%) 0
Secondary to both alkylating chemotherapy and ovarian RT 17 (7.4%) 0 0

Abbreviations: CO Z chemotherapy only; HL Z Hodgkin lymphoma; MRT Z mantle field radiation; RT Z radiation therapy; SFRT Z small field
radiation.
* Patients were considered to be at risk of premature menopause if they were exposed to alkylating chemotherapy equivalent to that found in 4 or more

cycles of mechlorethamine, vincristine, procarbazine and prednisone (MOPP)-type chemotherapy, ovarian radiation of at least 5 Gy, or both.

Table 2 SBC characteristics

Characteristic
MRT

(nZ231)
SFRT

(nZ185)
CO

(nZ318)

Number of SBC 40 (17.3%) 5 (2.7%) 9 (2.8%)
Median age at SBC
diagnosis, y (range)

46 (30-79) 46 (44-55) 53 (42-56)

Median time to SBC
from HL diagnosis,
y (range)

22 (12-37) 9 (7-35) 21 (6-33)

Abbreviations: COZ chemotherapy only; HLZ Hodgkin lymphoma;
MRT Z mantle field radiation; SBC Z secondary breast cancer;
SFRT Z small field radiation.
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Secondary	breast	cancer	risk	of	
Modern	RT	fields



Risk	of	late	complications:	
still	a	good	reason	to	omit	consolidation	RT?	(CARDIAC	TOXICITY)
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Summary

Hodgkin lymphoma survi-
vors have a risk of late
effects after radiation ther-
apy (RT). We estimated the
risks associated with treat-
ment with deep inspiration
breath-hold (DIBH) versus
free-breathing using
3-dimensional conformal
radiation therapy (3DCRT)
and intensity modulated RT
(IMRT) by estimating the
life years lost from cardio-
vascular disease and from
lung, breast, and thyroid
cancer. 3DCRT-DIBH

Purpose: Hodgkin lymphoma (HL) survivors have an increased risk of cardiovascu-
lar disease (CD), lung cancer, and breast cancer. We investigated the risk for the
development of CD and secondary lung, breast, and thyroid cancer after radiation
therapy (RT) delivered with deep inspiration breath-hold (DIBH) compared with
free-breathing (FB) using 3-dimensional conformal RT (3DCRT) and intensity
modulated RT (IMRT). The aim of this study was to determine which treatment
modality best reduced the combined risk of life-threatening late effects in patients
with mediastinal HL.
Methods and Materials: Twenty-two patients with early-stage mediastinal HL were
eligible for the study. Treatment plans were calculated with both 3DCRT and
IMRT on both DIBH and FB planning computed tomographic scans. We reported
the estimated dose to the heart, lung, female breasts, and thyroid and calculated
the estimated life years lost attributable to CD and to lung, breast, and thyroid
cancer.
Results: DIBH lowered the estimated dose to heart and lung regardless of delivery
technique (P<.001). There was no significant difference between IMRT-FB and
3DCRT-DIBH in mean heart dose, heart V20Gy, and lung V20Gy. The mean breast
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Linear correlation between mean heart dose and the 
risk of developing coronary artery disease



Why not to give more 
chemotherapy to avoid RT…

Estimated	HR	for	cardiovascular	events	according	to	mean	heart	RT	dose	and	cumulative	dose	of	anthracyclines

RT	dose Doxorubicin	dose

Example:	an	increase	in	mean	heart	dose	of	5	Gy yields	the	same	excess	risk of	cardiac	events	
as	an	increase	in	cumulative	anthracycline	dose	of	50	mg/m2	(≈1	cycle	of	ABVD	or	R-CHOP)



HD0801	conclusions:

1. Patients affected with advanced stage HL and achieving a mCR after ABVD chemotherapy
may benefit from the addition of consolidation RT to bulky sites (PFS benefit of 10% at 3
years)

2. The results of this trial do not provide definitive evidence on the role of radiotherapy in this
setting, given the limited numbers (statistical robustness)

3. To date, a multidisciplinary discussion is strongly recommended to offer the best treatment
solution to each patient (pros/cons of RT consolidation)

4. Next steps:
q meta-analysis of this and similar randomised trials
q New prognosticators for a better selection of patients



Future	Perspectives:	Innovative	metabolic	markers	?

Cottereau A-S	et	al.	Blood	2018

Conclusion:	the	present	study	point	out	the	outstanding	prognostic	value	of	TMTV,	an	imaging	biomarker	available	at	diagnosis.	The	combination	of	
TMTV	and	PET/CT	response	after	2	cycles	assessed	with	Deauville	score	improves	the	predictive	value	of	interim	PET	





Bulky	Lesion	Definition

The	definition	of	bulk	has	evolved	as	imaging	modalities	have	changed.	
The	most	common	one	is	based	on	results	of	a	chest	X-ray,	and	bulky	disease	is	defined	based	on	the	ratio	of	
the	maximum	width	of	the	mediastinal	mass	and	the	maximum	intrathoracic diameter	on	standing	posterior-

anterior	X-ray	(mediastinal	mass	ratio	[MMR]	>	0.33)
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• Training	cohort:	(MSK)	185	early	stage	HL	patients

• Validation	cohort:	(MAYO/DANA	FARBER)	38	patients

• Aim: to assess the prognostic significance of the largest
nodal mass measured in either the transverse and coronal
planes using CT scan

• A range of potential cut-off points (in cm) based upon the
distribution of the data (between 10° and 90° percentiles)
were identified and then examined to test their significance
level for RFS using log rank test
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Roughly	30%	of	bulky	patients	
were	identified	only	using	coronal	

reformations
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The	Prognostic	Role	Of	Bulky	Lesion	Is	Essential	In	
Patients	Treated	With	Chemotherapy	Alone


