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Abstract: Introduction: Prophylactic cranial irradiation (PCI) is not a standard practice in locally advanced non-
small cell lung cancer (LAD-NSCLC) due to the lack of studies showing a survival benefit, and due to neurotoxicity 
of whole brain irradiation. The aim of PCI in LAD-NSCLC is to increase the freedom from relapse without severe 
toxicities. Relapse pattern and late toxicities in long term survivors were analyzed after the introduction of PCI 
following potentially curative treatment for LAD-NSCLC. Patients and methods: Sixty-eight patients with stage 
III A/III B NSCLC were treated with induction chemotherapy (phase 1) and chemoradiotherapy (phase II). PCI was 
routinely offered during the second phase of the study accrual. Patients were randomized into two groups. Group A 
included 35 patients (who have received PCI at a total radiation dose of 30Gy (2Gy per daily fraction) over a 3 week 
period, starting one day after the last chemotherapy cycle, and group B included 33 patients who did not receive 
PCI. MRI was performed to long term survivors in both groups. Results: Introduction of PCI reduced the rate of 
brain metastases as first site of relapse from 38% (group B) to 10% (Group A) at 5 years (P = 0.005), and that of 
overall brain relapse from 58% (Group B) to 13% (Group A) (P < 0.001). The effect of PCI was also observed in the 
good-prognosis subgroup of patients who had a partial response or complete response to induction chemotherapy, 
with a reduction of overall brain relapse from 48% + 12% to 8% ± 8% at 5 years (P = 0.0005). Conclusion: PCI at a 
moderate radiation dose reduced brain metastases in LAD-NSCLC to a clinically significant extent, comparable to 
that in limited-disease small cell lung cancer. 
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1. Introduction 

NSCLC accounts for about 85% of all lung 
cancers, and the 5-year survival of patients with 
metastatic NSCLC is less than 10% (1, 2). Locally 
advanced NSCLC; stage III A &B comprises 
approximately 31–44 % of NSCLC and has become a 
focus for combined-modality trials for many years (3). 
The standard of care for stage III unresectable 
NSCLC disease is combined chemoradiotherapy 
(Chem RT) (4-7). The risk of developing brain 
metastases (BM) in patients with early stage NSCLC 
is 10 %. (8). However, the risk of BM after treatment 
for LA-NSCLC is much higher, ( 30–50 %) (9). 
Patients with locally advanced, non-squamous lung 
cancer, especially lung adenocarcinoma, had a higher 
prevalence of BM (10–14). Following potentially 
curative treatment for NSCLC. The overall brain 
relapse rates range from 21% to 54%, and the brain is 
the first site of relapse in 15% to 30% of cases (3, 4,6). 
Hence, treatment strategies to reduce the risk of brain 
metastases are needed in order to optimize the 
efficacy of multimodality protocols for LAD-
NSCLC. According to the Radiation Therapy 
Oncology Group (RTOG), the encountered 

chemotherapy combination do not have a significant 
influence on the risk of brain metastases (4,6,7). 
Randomized trials have proved that prophylactic 
cranial irradiation (PCI) can significantly reduce the 
risk of brain metastases to less than 10% to 15% (7, 15). 
The fact that no survival advantage has been 
demonstrated so for could be attributed to the 
relatively poor local and systemic treatment results 
(15-17). PCI is not a standard practice in NSCLC due to 
the lack of studies showing a survival benefit, and 
due to concerns about the potential neurotoxicity of 
whole brain irradiation. RTOG 0214 trial assessed 
the effects of PCI on overall survival and toxicity in 
patients with stage III NSCLC who are treated with 
more modern and effective multimodality regimens, 
and who have no extra cranial diseases progression 4 
months after completion of their initial treatment (18). 
In this study, we evaluated the effect of PCI at a total 
dose of 30 Gy (2 Gy per daily fraction) in patients 
with stage IIIA/IIIB NSCLC, after induction 
chemotherapy and concurrent chemoradiotherapy. 
2. Patients and methods 
Patients selection: 
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Eligible patients had histologically proven 
NSCLC, they had to have stage IIIA/IIIB disease 
according to the classification system developed by 
American joint committee on cancer staging system 
for lung cancer (AJCC, 2002)(19). They had 
Karnofesky score performance status (KPS) > 70 
%, age between 18 and 70 years, no prior treatment 
for lung cancer, no other concurrent or previous 
malignancy, normal CBC, LFT, KFT. The following 
examinations were performed; complete physical 
examinations, computed tomography scan (CT) of 
the chest & upper abdomen, and MRI of brain; 
radionuclide bone scan, and cardiopulmonary 
function tests. The whole patient cohort was accrued 
between January 2011to August 2016, all patients 
provided written consent before study entry, and 
were randomized after induction chemotherapy (4th 
cycle) into two groups: Group A: included 35 
patients who have received PCI. Group B: included 
33 patients who did not receive PCI. From January 
2008 to August 2013, 68 patients were entered into 
this study in Clinical Oncology & Nuclear Medicine 
and Radiology Departments, Zagazig University . 
Induction chemotherapy: 

Cisplatin 60 mg/m2 as a one-hour infusion with 
adequate hydration protocol on days 1 and 8. 
Adequate anti-emetics (dexamethasone 8 mg, 
ranitidine 50 mg and ondansetron 8mg) were given 
intravenously with the 'cisplatin' "dose and on the 
following day. Etoposide was given at a dose of 150 
mg/m2 in 500 mL of 0.9% normal saline over 1-hour 
infusion on days 3, 4 and 5. Most patients were 
hospitalized for chemotherapy treatment. 
Chemoradiotherapy: 

A total dose of 60 Gy was delivered to the 
primary tumor and mediastinum, at 2 Gy per fraction, 
5 days a week using Co60 machine. Regional 
lymphatics including the supraclavicular lymph 
nodes when the primary tumor was in the upper lobes 
or mainstem bronchus were included in the initial 
radiation volume. The field included a 2-cm margin 
on the ipsilateral hilar lymph nodes and a 1 -cm 
margin on the contralateral hilar lymph nodes. The 
subcarinal lymph nodes were included to 5cm below 
the carina. The regional lymphatics were treated to a 
total dose of 50 Gy followed by a boost dose to the 
primary neoplasm and all lymph nodes > 2.5 cm in 
diameter visualized on CT scan before chemotherapy. 
The boost dose included a 2.5-cm margin around the 
radiologically visible tumor, and the dose was 
continued to 60 Gy. The spinal cord dose was limited 
to 45Gy. Simultaneous chemotherapy was started on 
day 2 of radiation (cisplatin 50mg/m2 on days 2 and 
8, and etoposide 100mg/m2 on days 4, 5, and 6) every 
21 days. 
PCI: 

Prophylactic cranial irradiation was started after 
the end of the 4th chemotherapy cycle on day 9 of 
thoracic radiation therapy, over a period of three 
weeks, a total dose of 30Gy (2 Gy per daily fraction) 
was delivered via 2 parallel opposing lateral fields 
with Co60 machine to the brain and the meninges 
above the foramen magnum. 
Post program therapy: 

At any time during chemotherapy or 
radiotherapy, patients who experienced a progressive 
disease discontinued the program and alternative 
treatment or best supportive care was offered to them. 
At the end of radiotherapy, patients who achieved a 
complete response were followed up without 
treatment and patients who achieved a partial 
response were proposed to receive maintenance 
chemotherapy for 2 cycles of cisplatine/etoposide. 
Response evaluation: 

Responses were assessed using standard WHO 
criteria (20). CXR, CBC, LFT, and RFT should be 
done before each cycle during induction 
chemotherapy. CT scans of the chest and a 
bronchoscopy were repeated after induction 
chemotherapy and at the end of concurrent chemo-
radiotherapy. 
Follow up: 

All patients were followed up every 2 months 
during the first two years and every3 months 
thereafter. Physical examinations, complete blood 
cell count, and serum chemistry, CXR and abdominal 
ultrasonography, were performed before each visit. 
CT to the chest and MRI to the brain were done every 
6 months. Bronchoscopy done once annually or if 
tumor relapse 
MRI scans: 

On the day of neuro-psychological examination, 
T2- and T1 weighted MRI studies without and with 
gadollinum contrast were performed using GE 
Medical System Signa Contour 0.5 tesla unit with a 
standard head coil. White matter abnormalities in the 
T2-weighted images were graded according to the 
criteria of (21) Slotman et al.: as follows: Grade 0, no 
periventricular hyper intensity; grade 1, 
discontinuous periventricular, hyper intensity, 
rounded hyperintense foci seen at the angles of the 
frontal horns bilaterally with caps of hyper intensity 
surrounding the occipital horns medially and laterally 
or streaks of hyper intensity extending along the atria 
of the lateral ventricles; grade 2, continues 
periventricular hyper intensity of variable thickness 
with smooth lateral margins surrounding the 
ventricles; grade 3, peri-ventricular halo, i.e., a band 
of hyper intensity of variable thickness with smooth 
lateral margins surrounding the ventricles; grade 4, 
diffuse white matter hyper intensity extending from 
the ventricular lining to the cortico-medullary 
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junction. In addition, the following parameters for the 
width of the ventricular system were determined for 
the different patients: width of the third ventricle; 
frontal horn index; and cella media index. These 
measures were compared with the age-dependent 
normal ranges of healthy persons (22). 
Statistical analysis: 

The time-dependent probabilities of cerebral 
metastases as the isolated site of first relapse were 
estimated using the Kaplan-Meier product-limit 

method and compared using the log-rank test (1). The 
association between patient characteristics and 
response to induction chemotherapy on the hand and 
the survival times and times to brain relapse on the 
other were analyzed using the cox proportional 
hazards model. 
 
3. Results: 

Patients characteristics are shown in table (1). 

 
Table (1) : Patients characteristics 

 Group A; With PCI Group B; Without PCI Test p-value 
n=35 % N=33 % 

Sex 
Male 29 82.9% 28 84.8% 0.050§ 0.824 
Female 6 17.1% 5 15.2% 
KPS 
90 – 100 15 42.9% 14 42.4 0.001§ 0.971 
70 – 80 20 57.1% 19 57.6 
Histopathology 
Squamous 12 34.3% 14 42.4% 0.476§ 0.490 
Adenocarcinoma 16 45.7% 13 39.4% 0.277§ 0.598 
Large cell 7 20% 6 18.2% 0.036§ 0.849 
AJCC Stage 
IIIA 18 51.4% 15 45.5% 0.243§ 0.622 
IIIB 17 48.6% 18 54.5% 
Age 
Mean ± SD 55.45 ± 10.72 53.72 ± 11.79 -0.620‡ 0.535 
Median (range) 57 (36 – 70) 55 (32 – 69) 

 
Table (2) : Response after phsase I (induction chemotherapy) 

 Group A; With PCI (n=35) Group B; Without PCI (n=33) Test p-value 
NR 9 25.7% 8 24.2% 0.020§ 0.889 
OAR 26 74.3% 25 75.8% 
CR 3 8.6% 2 6.1% 0.180§ 0.671 
PR 23 65.7% 23 69.7% 

 
Table (3) : Response after phase II (Chemoradiotherapy) 
 Group A; With PCI (n=35) Group B; Without PCI (n=33) Test p- 

value 
NR 4 11.4% 3 9.1% 0.101§ 0.751 
OAR 31 88.6% 30 90.9% 
CR 4 11.4% 3 9.1% 0.126§ 0.722 
PR 27 77.2% 27 81.8% 

Abbreviations: NR: no response OAR: over all response rate CR: complete response PR: partial response  
 
 

Effectiveness of PCI 
The probability of brain relapse as first failure is 

shown in Fig (1) for patients in both groups. The 
introduction of PCI profoundly reduced the risk of 
cerebral metastasis as the isolated first failure from 
28% ± 8%, 28% ± 8%, 28% ± 8% and 38% ± 11% at 
2, 3, 4, and 5 years, respectively, to 10% ± 6% at 2, 3, 
4 and 5 year (P = 0.005). The response to induction 
chemotherapy and the application of PCI were 

significantly associated with favorable survival. The 
relative risk of death was reduced to 0.32 (95% CI, 
0.23 to 0.712; P = 0.004) for patients who didnt 
recieve PCI . However, the relative risk of death was 
reduced to 0.48% (95CL,0.23 to 0.89, P=0.03) for 
patients who received PCI . The probabilities of 
survival at 2 and 4 years were 54 ± 6% and 51 ± 6%, 
respectively, for the patients who had a partial or 
complete response to induction chemotherapy, and 
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Fig (3A): Axial T2-w MRI shows discontinuous high signal intensity lesion at peri-ventricular region (grade I) 

 
Fig (3B): Axial T2-w MRI of brain shows continuous band of high signal intensity lesion at peri-ventricular region (grade II). 

 
Fig (3C): Axial T2-w MRI of brain shows confluent areas of high signal intensities lesions at peri-ventricular region mainly at 
parieto-occipital regions (grade III). 
 
4. Discussion 

The potential benefit of PCI is a reduction in the 
significant morbidity of brain metastases, which 
includes neurological symptoms, neurocognitive 
impairment, and reduction in performance status. 
However; this must compared with the toxicities of 
PCI: the early of these include headache, fatigue, 
alopecia, nausea, vomiting and insomnia (23), and the 
delayed toxicities; the most concerning side-effects 
are neurocognitive decline and decreased quality of 
life (24–26). Patients with asymptomatic brain 
metastases are worked up for radical radiotherapy, 
have been reported at between 4.8% and 14% (27–30); 
however, there are no reports looking at the incidence 
of symptomatic brain metastases following radical 
treatment. As relapse rates in the brain as first site 

have not changed after application of PCI it is 
omitted in NSCLC treatment regimens in many 
reports. In the SWOG study, the first recruited 
patients were treated with 37.5 Gy in fractions of 2.5 
Gy which caused increased death rate, obliged the 
committee to reduce the dose 30 Gy in 2 Gy fractions 
for all further patients (35). In this study, the inclusion 
of PCI at a moderate dose of 30 Gy (2Gy per daily 
fraction led to a reduction of the risk of brain 
metastases as isolated first failure from 38% to 10% 
at 5 years (P = 0.005) and of overall brain relapse 
from 58% to 13% (P < 0.001). Two other 
nonrandomized multimodality trials have also given 
data on PCI in patients with locally advanced 
NSCLC. The South Western Oncology Group 
delivered 36Gy in 2Gy daily fractions in their phase 
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II trial of neoadjuvant chemoradiation and resection 
two of 18 patients treated with PCI and 24 of 108 
patients who did not receive PCI developed brain 
metastases (14-16). Although not statistically 
significant, the overall brain metastasis rate was 
halved by PCI in that study. The Cancer and 
Leukemia Group B delivered 30Gy at 2Gy per 
fraction to patients with large cell or adenocarcinoma 
in a phase II trial of neoadjuvant chemoradiation 
followed by resection for LAD-NSCLC. Patients who 
received PCI did fail by brain relapse (36,). Reports of 
three randomized trials of PCI in patients with LAD-
NSCLC; all found a trend for a reduced risk of brain 
metastases after PCI but no effect on survival (18,19). 
PCI at a low dose of 20Gy in 2Gy fractions halved 
the incidence of brain metastases from five of 70 to 
two of 60 in squamous cell carcinoma and from five 
of 19 to 6 of 14 in adenocarcinoma (37, 38). The 
Radiation Therapy Oncology Group randomly 
assigned 187 patients with inoperable or resected 
adenocarcinoma and large cell carcinoma with hilar 
or mediastinal lymph node metastases to PCI 
treatment (30Gy in 10 fractions) or no prophylactic 
treatment to the brain. Inoperable patients were 
treated with standard radiotherapy to the primary 
tumor and the mediastinum; patients with resectable 
tumors received post-operative chest radiotherapy. 
The incidence of brain metastases was non 
significantly halved from 18 of 93 to eight of 94 by 
PCI and the actuarial risks of brain metastases were 
30% and 15% at 2 years without and with PCI, 
respectively (19). In the latter study, Brain metastases 
had been observed in 10.7% of patients over 2 years 
follow-up, while in our study 8% of patients in group 
(A) had developed brain metastases (37). 

In another trial, patients with LAD-NSCLC 
received cyclophosphamide, doxorubicin, and 
cisplatin combined with radiation therapy or surgery 
and post-operative radiation (19). The 30 Gy dose of 
PCI in 10 fractions reduced the risk of brain 
metastases from 40% to 8% at 2 years (P = 002) and 
from 38% to 0% in patients with squamous cell 
carcinoma (P = 0.01) (38). In their phase II trial(19,38) . 
Yokes et al(7) reported that introduction of PCI in 75 
patient with stage III A and III B reduced the rate of 
brain metastases as first site of relapse from 30% to 
8% at 4 years (P = .005) and that of overall brain 
relapse from 54% to 13% (P < 0.001). The effect of 
PCI was also observed in the good-prognosis 
subgroup of 47 patients who had a partial response or 
complete response to induction chemotherapy with a 
reduction of brain relapse as first failure from 23% to 
10% at 4 years (P = 0.01). These results are 
comparable to the results in the present study (14) . 
The main aim of the use of PCI in LAD-NSCLC is to 
increase relapse free survival at any site without 

inducing severe toxicities. In patients with good local 
control and no distant metastases; PCI may improve 
cure rates (39-41). PCI has a palliative effect and 
reduces the high incidence of symptomatic brain 
metastases from over 50% to less than 20%, (42). In a 
randomized trial reported by Gore et al: RTOG-0214 
(43,44), is the only randomized, controlled trial to 
investigate PCI in LA-NSCLC in the modern era of 
combined-modality therapy. In RTOG 0214, patients 
with stage IIIA to IIIB NSCLC were eligible if they 
had stable disease or better after potentially curative 
therapy, defined as high-dose thoracic radiation 
therapy (RT; i.e., >30 Gy) or surgery (9). The 
inclusion eligibility did not select the highest-risk 
population. Firstly, all kinds of NSCLC histology 
were included. Secondly, locoregional and 
extracranial distant relapse remains the major 
concern of the eligible stage IIIB and non-radically 
treated stage IIIA. Complete resection is a major 
curative therapy. Yet, only approximately 35 % of all 
patients underwent surgery, and the proportion of 
complete resection was not provided. Besides, it is 
debatable to define RT > 30 Gy as a potentially 
curative therapy. Patients were randomized between 
PCI (30 Gy in 15 fractions) or non-PCI groups. 
However, the trial was closed due to poor accrual 
(358/1058 patients needed). The results showed a 
significant reduction in the incidence of BM from 18 
to 7.7% in the PCI group at 1 year (HR 0.43 in favor 
of PCI, 95% CI 0.23–0.78, p = 0.004) and non 
significant trend towards an increased relapse-free 
survival at 1 year (51.2 and 56.4% for observation 
and PCI, respectively, p = 0.11). There was no 
significant difference in OS between the two groups 
(hazard ratio0.97, 95% CI 0.74–1.30, p = 0.86). As a 
result, these findings failed to confirm the role of OS 
in PCI in patients with NSCLC: It is likely that 
locoregional and extracranial control was so poor that 
BM lacked the opportunity to manifest themselves 
(43), a large study including 2,360 patients with lung 
cancer (45) reported that there was a significant 
decrement in OS associated with PCI, with a 2-year 
OS of 14% vs. 28% and a 5-year OS 5% vs. 12% in 
PCI vs. non-PCI groups (p= 0.01). A meta-analysis 
by xie et al. (46) provided additional insights into use 
of PCI in patients with NSCLC. The analysis 
included 12 clinical studies (6 RCTs and 6 non 
RCTs), involving a total of 1,718 patients with 
NSCLC. All trials compared treatment of NSCLC 
with and without PCI. As shown by the meta-
analysis, PCI reduced the risk of brain metastases as 
compared with patients who did not receive PCI (OR 
= 0.30, p=0.00001). However, the HRs for OS 
favored non-PCI modality (HR = 1.19, p = 0.004). In 
addition, the data currently available are not 
sufficient and convincing enough to make a definitive 



 Cancer Biology 2015;5(3)              http://www.cancerbio.net 
 

173 
 

conclusion about the effect of PCI on toxicity and 
radiation dose in patients with NSCLC. Thus, it 
remains unclear whether PCI could cause toxicity and 
result in a decline in neurocognitive function (NCF) 
or quality of life (QOL) 

Some trials that showed a significant reduction 
in the incidence of BM with PCI used different 
regimens. The Umsawasdi et al. (47) trial used 30 Gy 
in 10 fractions over two weeks and the Cox et al [48] 
trial 20 Gy in ten fractions over two weeks. The 49. 
Mira et al 50. Mira et al (1990) used 37.5 Gy in 15 
fractions for the first 34 patients and 30 Gy in 15 
fractions for the remaining 77 patients; there was no 
significant difference in MS between the two PCI 
regimens used. The differences in inclusion criteria 
made any comparison between the trials 
inappropriate. In addition, no randomized trial had 
compared these (or any other) PCI regimens head-to-
head; hence, it was not possible to conclude which 
was more effective.A commonly applied dose for 
PCI in the past NSCLC studies was 30 Gy in 15 
fractions (34). Once diagnosed, BMs are mostly 
treated with whole brain radiotherapy, having a 
response rate of 45%–81% in NSCLC (24,25). The 
overall survival of NSCLC patients with BM is poor, 
reported to be 3–6 months, despite medical treatment 
(51-53). Specific phenotypic characteristics may serve 
as surrogate prognostic factors. Earlier studies 
correlated the presence of BM with advanced stage, 
NSCLC histotypes, and delay of lung radiotherapy, 
younger age, and large tumor size 54–58. In ding et 
al, (59) of the 217 patients, 53 (24.4%) developed BM 
at some point during their clinical course, and 32 
(14.7%) recurred in the brain as their first site of 
failure, and 15 (6.9%) recurred in the brain as their 
exclusive site of failure. The 1-, 3-, and 5-year 
actuarial risk of developing BM were 9.2 %, 24.2%, 
and 31.5%, respectively. The median time from 
surgery to onset of BM was 16 months (range, 2.5–
68.5 months), longer than the reported 5.7–11.7 
months (60-62). In Stage IIIB NSCLC patients treated 
with PCI, lower BM and longer survival resulted 
from immediate concurrent chemoradiotherapy rather 
than induction chemotherapy-first regimens, which 
indicated the benefit of earlier PCI without delay 
because of induction protocols (63). BM has a major 
effect on morbidity and mortality (61,64). Robnett et al. 
reported that the sequence of chest irradiation can 
influence the risk of brain recurrences: the rate of BM 
is 27% in patients receiving induction chemotherapy 
before thoracic RT compared with 15% in patients 
who are treated with concurrent chemoradiation (65). 
The 2-year actuarial rate of BM is 39% versus 20%. 
While, PCI reduces the rate of brain relapse, but its 
effect to improve the survival without quality of life 
impairing side effects depend on radiation toxicities 

and the other treatments for symptomatic brain 
metastases. Whole cranial irradiation with 36 Gy in 3 
Gy per fraction lead to local control rate less than 
20%, for manifest brain metastases,(66). Of note, it is 
known since the early 70s that a pre-existing vascular 
damage is accelerated by radiation and assuming that 
more than 95% of all SCLC/NSCLC patients are 
smokers, a possible underlying cause of this age-
related PCI toxicity may be the higher incidence of 
hypertension and/or (cerebral) arthrosclerosis in these 
patients (67). It has to be noted that there was no 
evidence for reduced QoL after PCI in patients with 
advanced-stage NSCLC (68). On the way to find a 
subgroup in the NSq group that might benefit from 
PCI, it is important to mention that tumor size and 
lymph node status are the key determinants for 
assessing the risk of BM in NSCLC (69,70). In this 
regard, an analysis by Ding and colleagues revealed 
that nearly 60% of patients with NSCLC stage IIIA-
N2 developed BM within 5 years if more than 30% 
of all excised lymph nodes were affected (59). If less 
than 30 % were affected, they saw that roughly 30% 
of patients had BM. Their data suggest that patients 
with NSq-NSCLC with N≥2 and >30% affected 
nodes might benefit from PCI. Consequently, it 
should now be tested if the (putatively) low toxicities 
of novel PCI-treatment modalities (such as IMRT) 
could provide a benefit to this subgroup (59). Wang et 
al. reported that a greater number of mediastinal 
lymph nodes and nodal regions with metastases 
predicted a higher risk of BM for stage III-N2 
NSCLC (71). Systemic chemotherapy has reduced the 
risk of extra cranial metastases. Combined-modality 
therapy significantly increases survival. Some studies 
employing multimodality therapy have reported 
median survival ranging from 20 to 43 months and 3-
year survival rates of 34–63 % for LA-NSCLC (61,71). 
However, chemotherapy has limited impact on BM 
because drugs do not penetrate the blood–brain 
barrier (BBB), which leaves the brain relatively 
under treated (31,72). Surgery and stereotactic 
radiotherapy with and without whole cranial 
irradiation can lead to local control rate more than 
50% (73,74). On the basis of results from the present 
study, we also have to conclude that PCI has some 
adverse effects on normal brain after long-term 
follow-up. T2-weighted MRI showed a high 
sensitivity and revealed abnormalities of higher grade 
in the group (A) of patients treated with PCI 
compared to the group (B) treated without PCI. 

Stuschke et al. (14) in their study T2-weighted 
magnetic resonance imaging revealed white matter 
abnormalities of higher grades in patients who 
received PCI than in those who did not. Li et al. 
concluded that: in patients with fully resected 
postoperative pathologically confirmed stage IIIA–
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N2 NSCLC and high risk of cerebral metastases after 
adjuvant chemotherapy, PCI prolongs DFS and 
decreases the incidence of brain metastases. In their 
trial 156 patients were randomly assigned (81 to PCI 
group and 75 to control group). The PCI group had 
significantly lengthened DFS compared with the 
control group, with a median DFS of 28.5 months 
versus 21.2 months [hazard ratio (HR), 0.67; 95% 
confidence interval (CI) 0.46–0.98; P = 0.037]. PCI 
was associated with a decrease in risk of brain 
metastases (the actuarial 5-year brain metastases rate, 
20.3% versus 49.9%; HR, 0.28; 95% CI 0.14–0.57; P 
< 0.001). The median OS was 31.2 months in the PCI 
group and 27.4 months in the control group (HR, 
0.81; 95% CI 0.56–1.16; P = 0.310). While main 
toxicities were headache, nausea/vomiting and 
fatigue in the PCI group, they were generally mild 
(75). 

In conclusion patients with LA-NSCLC treated 
on multimodality protocols that have high loco-
regional control rates have high risks of brain 
metastases as the isolated first failure or of overall 
brain metastases. The respective risks were 34 % and 
58 % in this study. PCI at a total dose of 30Gy in 
conventional fractionation effectively decreased the 
high risk of brain metastases by more than 45%. This 
study supported the use of PCI for patients with LA-
NSCLC to increase the freedom from brain relapse 
without producing severe toxicities and to improve 
overall survival 
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