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RELAPSING PATTERN OF BRAIN METASTASIS AFTER BRAIN
IRRADIATION IN SMALL CELL LUNG CANCER

Masao MURAKAMI, Yasumasa KURODA, Yoshiaki OkaMmoTo, Koichi KonNo,
Eisaku YODEN, Takeki MORI

(Received 24 September 1996, accepted 12 December 1996)

Abstract: Many reports concerning radiation therapy for brain metastasis have been published,
and which of the various methods urged by these reports provide optional control is still
controversial. According to developing diagnosis of metastasis in CNS, therapeutic problems
should be referred. We reviewed 67 patients with small cell lung cancer and brain metastasis who
underwent brain irradiation (Ave. 47Gy/5W), and all 15 patients with brain relapse after the
irradiation. Relapsing patterns in this clinical setting were divided into local regrowth in the same
lesions and re-metastasis (reseeding) in other regions, by reviewing follow up CT and MRI studies.

(1) Total survival among 15 patients with brain relapse and 52 without relapse was longer in
the former cases than the later: 1-, and 2-year survival (47/19%, 13/8%) and MST
(10.8/5.7months), from the initial brain irradiation. The concerned significant factors limited in
younger age, low value of LDH and improvement of NF.

(2) Of the 15 patients with brain relapse, 4 developed local regrowth and 11 did re-metastasis.
The period of remission since brain irradiation were 172 + 94.4 and 393 + 281 days, respectively.
Lower number of brain metastasis and lower value of LDH were shown in re-metastasis patients.

(3) At the time of brain relapse, 11 patients had recurrence of carcinomatous meningitis. 4
patients were treated with whole brain re-irradiation. All patients died of cancer, including 12 of
relapsing CNS diseases and 3 of primary lesion and hepatic metastasis. Leukoencephalopathy
developed in 2 patients. Survival since the brain relapse was 2 to 238 days without significant
difference in cases of local regrowth and re-metastasis. According to our data on relapsing
pattern of brain metastasis after conventional fractionated brain irradiation with an objective dose
of 50Gy, 75% of brain relapse were re-metastasis, we appreciate this irradiation for initial brain
metastasis if limited to the brain.
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Table 1. Clinical characteristics and treatment results at the time of initial brain metastasis

Recurrent Non-recurrent  Statistical
Group (n=15)  Group (n=52)  Significance
Age 56.7+7.1 63.6+10.0 p<0.01
Male:Female 12:3 42:10 ns
Onset of brain metastasis ns
New case 8 (53%) 24 (46%)
Relapsing case 7 (47%) 28 (54%)
Brain metastasis
Number 49+6.1 3341 ns
Solitary case 6 (40%) 25 (48%) ns
Max. Diameter (cm) 23x13 24+1.4 ns
Location ns

Infratentorial 1(7%) 6 (11%)

Supratentrial 8 (53%) 37 (712%)

Both 6 (40%) 9 (17%)

NF ns
1 6 (40%) 18 (35%)
2 1(7%) 6 (11%)
3 7 (46%) 18 (35%)
4 1(7%) 10 (19%)
Primary lesion ns
controlled 13 (87%) 39 (75%)
Extracranial metastasis ns
positive 11 (713%) 30 (58%)
LDH (210-4701U) 398+ 134 528+470 p<0.05
Radiation therapy
Dose 47153 46+7.1 ns
Radiation field ns
Whole brain 11 (73%) 36 (69%)
Whole brain + Local 4 (27%) 16 (31%)
Response ns
CR 7 (47%) 17 33%)
PR 8 (53%) 27 (52%)
NC 0 (0%) 7 (13%)
PD 0 (0%) 1(2%)

Relief of NF 9/9 (100%) 21/34 (62%) p<0.05
Chemotherapy 13 (87%) 41 (79%) ns
Survival days from initial
brain metastasis

0~364 8 (53%) 44 (85%)
365~729 5 (33%) 6 (11%)
730~-1095 2 (13%) 2 (4%)
NF: Neurological function classification by RTOG"
ns: not significant
1 -
8
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_lb p=0.017(Logrank test)
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0 6 12 18 24 30 36
Months from initial brain metastasis
Fig. 1 Survival of patients with brain metastasis of small cell lung cancer.
(Rec.): patients with recurrent brain metastasis after cranial irradiation to initial brain metastasis.
(Non.) patients in which recurrent brain metastasis after cranial irradiation to initial brain metastasis not detected.
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Table. 2 Clinical characteristics and treatment results of recurrent group
at the time of initial brain metastasis

Regrowth Re-metastasis  Statistical
(n=4) (n=11) Significance
Age 61.51+10.7 55+438 ns
Male:Female 3:1 9:2 ns
Onset of brain metastasis ns
New case 2 (50%) 6 (55%)
Relapsing case 2 (50%) 5 (45%)
Brain metastasis
Number 10.3£10.2 3.0+25 p<0.03
Solitary 0 (0%) 2 (18%) ns
Max. Diameter (cm) 21+06 23+14 ns
Location ns

Infratentorial 0 (0%) 1(9%)

Supratentrial 1 (25%) 7 (64%)

Both 3 (75%) 321%)

NF ns
1 1 (25%) 5 (45%)
2 0 (0%) 1 (9%)
3 2 (50%) 5 (45%)
4 1 (25%) 0 (0%)
Primary lesion
controlled 4 (100%) 9 (82%) ns
Extracranial metastasis

positive 3 (75%) 8 (73%) ns
LDH (210-4701U) 495+170 362+ 106 p<0.05
Radiation therapy

Dose 494+72 46.5+4.6 ns

Radiation field ns

Whole brain 2 (50%) 9 (82%)
Whole brain + Local 2 (50%) 2 (18%)
Response ns
CR 1(25%) 6 (55%)
PR 3 (75%) 5 (45%)

Relief of NF 3 (75%) 6 (55%) ns
Chemotherapy 3 (75%) 10 91%) ns
Interval from first to 172194 .4 3931281 p<0.04

second brain metastasis
Interval from second 123+71.0 74+70.8 ns
metastasis to death

NF: Neurological function classification by RTOG”
ns: not significant’

N
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Interval from initial brain metastasis to regrowth
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'\
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{ Interval from initial brain metastasis to re-metastasis

. Interval from recurrent brain metastasis to death

0 12 24 36
Months

Fig. 2 Pattern of relapsing brain metastasis after cranial irradiation and survival from initial cranial irradiation
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Table 3 Therapeutic Management and Prognosis after Recurrent Brain Metastasis.

Recur- Active Meningitis  Therapy for Survival after
rent Extra~-CNS  Carci- Recurrent Brain Recurrent Brain
No. Age Pattern Symptom Lesions nomatosa Metastasis Metastasis ~ Cause of Death
1 76 RG  gaitD. PRI none WBRT (3Gy) 40 (days) brain
2 61 RG headache none + none 109 brain
3 61 RG incontinence none + SPRT,IT MTX),CT (ACNU,ADR) 133 menin. & leuko.
4 49 RG none HEP,08S + CT (CDDP,VP) 212 primary,brain & liver
5 57 RM cons.D. HEP,08S + none 2 brain
6 63 RM hemiplegia PRI + WBRT (4Gy) 3 . primary
7 54 RM gaitD. none + none 19 menin.
8§ 58 RM hemiplegia PRI none CT (THP-ADR,CBDCA,VP) 45 brain
9 55 RM paralysis none + SPRT,IT (MTX) 52 menin,brain
10 58 RM SIADH PRI + none 59 primary & liver
11 55 RM consD. none none WBRT (30Gy) 64 brain
12 49 RM consD. none + SPRT,IT (MTX) 79 brain,menin. & leuko.
13 65 RM headache HEP,0SS none none 90 primary
14 53 RM consD. HEP,0SS + CT (ACNU,CDDP,VP) 164 menin. & liver
1S 50 RM hemiplegia PRI + WBRT (20Gy),CT (CDDP,CBDCA,VP) 238 primary & brain

RG:Regrowth Group, RM:Re-metastasis Group, gait D. gait disturvance, cons. D.:consciousness disturvance, PRI:Primary lesion, HEP:hepatic metastasis,
088:0sseous metastasis, WBRT:Whole brain raiotherapy, SPRT:Spinal radiotherapy, IT:Intrathecal injection, MTX:Methotrexate, ACNU:Nimustine,

ADR:Adriamycin, CDDP:Cisplatin, VP:Etoposide, CBDCA:Carboplati

menin.:meningeal metastasis, leuko.:leukoencephalopaty
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