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Abstract

Objective: To compare survival of patients with isolated synchronous and metachronous brain metastases from non-small cell lung cancer

(NSCLC) after combined surgical treatment. Methods: A total of 991 patients underwent surgical resection of primary NSCLC between

January 1994 and November 1999. Out of these, 32 patients (21 males and 11 females) were further treated for isolated brain metastases. In a

retrospective survey, the outcome of patients with either synchronous (group 1, n ¼ 16) or metachronous (group 2, n ¼ 16) brain metastases

was evaluated. Five patients out of each group received either adjuvant or neo-adjuvant chemotherapy. Data analysis includes descriptive

statistics, Wilcoxon test, Kaplan–Meier method and Cox’s proportional hazards model. Results: There was no significant difference in local

tumour stage and histology of the primary tumour between both groups. Median of the disease free interval (DFI) after primary lung surgery

(group 2) was 10 months, range 3–60 months. Median survival after lung surgery was 8.5 months in group 1 and 16.4 months in group 2

ðP ¼ 0:094Þ: Median survival after cerebral procedures was 9.3 and 6.2 months, respectively ðP ¼ 0:127Þ: Estimated survival rates by

Kaplan–Meier method after cerebral procedures operation in group 1 were 37.5% at 1 year, 25.0% at 2 years and 18.8% at 5 years; in group 2

estimated survival rates were 31.3% at 1 year, 15.6% at 2 years and 0% at 5 years ðP ¼ 0:148Þ: Calculated survival rates after lung surgery

were identical in group 1; in group 2 survival rates were 62.5, 43.8 and 18.8% at 1, 2 and 5 years, respectively ðP ¼ 0:101Þ: In the univariate

model, none of the following variables had effect on survival: sex, age, T stage of the tumour, nodal status, timing of metastatic lesions,

number of cerebral metastases, complete resection of primary tumour and histological type. Multivariate analysis did not reveal any risk

factor, which significantly predicted survival. DFI did not correlate with survival of patients in group 2. Conclusions: Once isolated

synchronous or metachronous brain metastases from NSCLC have developed, there is no difference in prognosis after combined surgery

between analysed groups. This questions the value of lung resection in patients with isolated synchronous brain metastases.

q 2004 Elsevier B.V. All rights reserved.
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1. Introduction

Cerebral metastases occur most commonly in lung

cancer patients and account for approximately 30–55% in

autopsy series of all patients with non-small cell lung cancer

(NSCLC). Unfortunately, once metastatic brain disease

develops, the cancer has already disseminated widely.

The median survival of patients with brain metastases from

NSCLC is approximately 1 month without treatment [1],

2–3 months when treated with steroids alone [2], and 3–6

months when treated with whole brain radiotherapy

(WBRT) [3]. Because survival of patients with brain

metastases is so short, quality of life and relieve of

symptoms are considered the first goal of therapy. However,

aggressive treatment with either surgical resection or

radiosurgery has been applied with potential curative

intention. Neurosurgical resection of solitary brain metas-

tasis of different origin prolonged median survival to 3.5–8

months [4]. Subsets of patients with stage IV NSCLC and

one solitary brain lesion as the only site of metastatic

disease have been reported to benefit from combined

neurosurgery and lung surgery [5,6]. If the decision to
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resect a single brain metastasis revealing an NSCLC may be

readily taken, resection of the primary lung tumour is more

controversial [7]. To define subgroups of patients who could

benefit from bifocal surgery in this situation, different

prognostic factors have been proposed by different authors.

In a study of Mussi and associates [5], survival was

significantly higher in patients with NSCLC and metachro-

nous metastasis who had N0 status with respect to survival

in patients with N1-2 status. In case of synchronous

presentation, the only variable that was significantly

associated with a longer survival was the presence of

squamous lung cancer ðP ¼ 0:02Þ: In contrast, Bonnette and

colleagues [8] observed significantly better prognosis for

patients with adenocarcinomas. This was confirmed in a

series presented by Granone [6], who also observed

significantly better prognosis in N0 tumours compared to

N1-2 tumours. Burt and associates [9] found no significant

effect of the locoregional stage on survival in case of

synchronous metastasis, but complete resection of the

primary disease significantly prolonged survival. In

Hankins’ series [10], both nodal involvement (N0-1 vs

N2) and radicality of surgical resection significantly

impacted on the prognosis.

In summary, no clear guidelines can be derived from

recent literature concerning appropriate treatment of patients

with brain metastases from NSCLC. The aim of our

retrospective study was to compare survival of patients

with isolated synchronous and metachronous brain metas-

tases from NSCLC after combined surgical treatment.

2. Materials and methods

2.1. Patients

From January 1994 to November 1999, 991 patients

underwent surgical resection of primary NSCLC at the

Department for Cardiothoracic Surgery of University

Hospital of Vienna. Out of these, 32 patients underwent

surgical procedures for the primary tumour and for isolated

brain metastases in addition. This cohort of patients was

retrospectively allocated to two groups of patients: group 1

ðn ¼ 16Þ; patients with synchronous metastases, defined as

being diagnosed at the same time of the primary tumour and

group 2 ðn ¼ 16Þ; patients with metachronous metastases

diagnosed more than 2 months after the primary lung tumour.

Group 1 consisted of 8 male and 8 female patients with a

mean age of 55.9 ^ 9.8 years. Group 2 comprised 13 male

and 3 female patients with a mean age 62.2 ^ 8.9 years.

The quite low number of patients treated for metachro-

nous metastases may be explained by variety of reasons.

Some of these patients are not diagnosed with brain

metastases and die from their underlying disease without

developing specific symptoms; others are seen by a doctor

but not referred to a specialised centre for further treatment.

Only patients in a regular oncological follow up after initial

lung surgery were included in this study.

In group 1, neurosurgery preceded lung resection in all

cases. Median time between cerebral procedures and

pulmonary resections was 27.5 days with a range of

8–110 days. In group 2, brain metastases were diagnosed

after lung surgery with a median disease free interval (DFI)

of 10 months (range 3–60 months). Complete re-staging

excluded extracranial metastases in all patients.

Preoperative work-up included chest CT in all patients,

bronchoscopy or CT-guided fine needle biopsy when

applicable for histological evaluation in all patients, CT

scan or sonography of the upper abdomen as a routine,

cranial MRI (alternatively cranial CT) in all patients in order

to exclude brain metastases and bone scan. All patients in

group 1 without neurological symptoms underwent

thorough preoperative evaluation including cranial MRI

(alternatively cranial CT) as a routine staging measure

before surgery. In patients with neurological deficits as the

leading symptom due to brain metastases screening for

primary malignancy revealed the diagnosis of lung cancer.

Mediastinoscopy was not performed routinely, but in all

patients presenting with mediastinal lymph nodes bigger

than 10 mm in diameter at CT scan. PET was not available

as a routine in those days. Pathologic review of lung and

brain neoplastic tissue confirmed the same histological

diagnosis for all patients who underwent craniotomy.

2.2. Statistical analysis

Survival time was estimated by the Kaplan–Meier

method in all patients with

1. The date of neurosurgery (groups 1 and 2) used as the

starting point and the date of death or last follow-up

(August 2003) as the end point;

2. The date of lung surgery (groups 1 and 2) used as the

starting point and the date of death or last follow-up

(August 2003) as the end point.

Comparisons of survival for univariate analysis were

estimated by the log-rank test. Cox’s proportional hazards

model (forward stepwise procedure) was used for multi-

variate analysis. The results were considered significant at

the 0.05 level ðP , 0:05Þ: All analyses were performed with

the SPSS software package (SPSS version 10.0 for

Windows).

3. Results

3.1. Brain metastases

3.1.1. Group 1

Eleven patients (68.8%) had neurologic symptoms

before neurosurgical resection, as follows: motor deficit

V. Getman et al. / European Journal of Cardio-thoracic Surgery 25 (2004) 1107–11131108

 by on November 26, 2009 ejcts.ctsnetjournals.orgDownloaded from 

http://ejcts.ctsnetjournals.org


(4 patients), seizure (3 patients), ataxia (2 patients),

and headache (2 patients). Some patients had more than

one neurologic sign.

Surgical resection of metastases was performed in 9

patients (56.2%), ablation of the lesions by stereotactic

radiosurgery (SRS) in 3 patients (18.8%), both approaches

used in 4 (25%) patients. Complete removal of cerebral

metastases was achieved in all 16 patients. Twelve patients

(75%) received postoperative WBRT; median dose was

30 Gy and ranged from 20 to 50 Gy.

† Eleven patients with one single metastasis were treated

by craniotomy only ðn ¼ 2Þ; craniotomy followed by

whole brain radiation therapy ðn ¼ 6Þ; SRS only ðn ¼ 1Þ

and SRS combined with WBRT ðn ¼ 2Þ:

† Three patients with two metastases were treated by

craniotomy only ðn ¼ 1Þ or craniotomy plus SRS

followed by WBRT ðn ¼ 2Þ:

† Two patients with multiple brain metastases were treated

by craniotomy plus SRS followed by WBRT.

3.1.2. Group 2

Neurologic signs were present in 14 patients (87.5%)

including dizziness in 6, headache in 4, ataxia in 2, motor

deficit and blurred vision in 1 case each. Similarly to Group

1, some patients had a combination of neurologic

symptoms.

Cranial resection of brain metastases followed by WBRT

was used in 4 cases, SRS plus WBRT in 9 cases, SRS only in 1

case and WBRT only in 2 cases. Cerebral resection was

complete in 14 (87.5%) patients. In both groups,

postoperative recovery was generally uncomplicated,

no patient died.

† Nine patients with one single metastasis were treated by

craniotomy followed by WBRT ðn ¼ 4Þ or SRS combined

with WBRT ðn ¼ 5Þ:

† Four patients with two metastases were treated by SRS

only ðn ¼ 1Þ or radiosurgery followed by WBRT ðn ¼ 3Þ:

† One patient with three metastases received SRS plus

WBRT.

† Two patients with multiple brain metastases were treated

by means of WBRT only. SRS in these two patients was

not indicated by neurosurgeons due to the small size of

lesions and good response to WBRT.

3.2. Primary site

Radical resection of primary tumour and complete

mediastinal lymph node dissection was performed in 14

patients (87.5%) of group 1 and in 15 patients (93.8%) of

group 2. The types of pulmonary resections are shown in

Table 1. Wedge resections were performed in patients with

poor pulmonary reserve. In one patient of group 1 with a

sulcus superior tumour chest wall resection (ribs 1–4),

laminectomy with resection of the first three thoracic neural

roots and tangential resection of thoracic vertebral bodies

1–4 was performed along with an upper lobe lobectomy.

Histological findings are presented in Table 2. TN staging

of the primary tumour is given in Table 3. There was no

significant difference in histology of the primary tumour and

local tumour stage in both groups.

There was no hospital mortality after chest surgery

despite one bronchial stump insufficiency 3 months after

right pneumonectomy in group 1 and one broncho-pleural

fistula after upper sleeve lobectomy in group 2. The first

situation was managed by re-thoracotomy, decortication,

re-resection and covering of the stump with a pediculated

pericardial flap. The broncho-pleural fistula presented with a

prolonged airleak for 8 days and did not require any further

intervention.

Five patients out of each group received perioperative

platin-based chemotherapy. In group 1, two patients

received induction chemotherapy and three patients had

adjuvant chemotherapy. One patient of group 2 received

induction as well as adjuvant chemotherapy; another 4

patients received adjuvant treatment. Decision making was

based on clinical stage and made in co-operation with the

oncologists.

3.3. Survival analysis

Follow-up was complete for all 32 patients for a median

follow-up of 12.7 months and a range of 1.8–79.8 months.

The median follow-up for groups 1 and 2 was 9.3 and 16.4

months, respectively.

3.3.1. Group 1

Recurrences developed in 11 patients (68.8%) after a

median of 5 months after neurosurgery and were local

cerebral in 5 (45.5%), distant bone in 1 (9%), and both local

Table 1

Lung resections in 32 patients with NSCLC and synchronous (group 1) or

metachronous (group 2) brain metastases

Group 1 ðn ¼ 16Þ Group 2 ðn ¼ 16Þ

Wedge resection 2 1

Lobectomy 8 11

Bilobectomy 1 2

Pneumonectomy 5 2

Table 2

Histological types of primary lung tumours of 32 patients with NSCLC and

synchronous (group 1) or metachronous (group 2) brain metastases

Group 1 ðn ¼ 16Þ Group 2 ðn ¼ 16Þ

Adenocarcinoma 13 13

Squamous cell carcinoma 1 2

Large cell carcinoma 2 –

Adenosquamous carcinoma – 1
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and distant (2 brain/bone, 1 thoracic/bone, 1 brain/intestinal,

1 brain/adrenal/liver) in 5 (45.5%). Three (33.3%) of the 9

patients who had cerebral recurrence did not receive

WBRT. Five patients underwent late SRS for recurrent

brain metastases, one patient had WBRT and two patients

had radiosurgery plus WBRT. Two patients received local

radiation therapy and one had chemotherapy for late distant

recurrence.

Currently, 3 patients are alive (one with cerebral/intest-

inal relapse, one with cerebral/adrenal/liver relapse and one

without evidence of recurrent disease) at 79.7, 69.4 and 47.8

months after neurosurgery. Of the remaining 13 patients 10

died from systemic relapse of the disease and 3 from local

recurrence.

3.3.2. Group 2

Only one patient is still alive with a brain recurrence 10.5

months after neurosurgery. Three patients died from

cerebral local recurrence, 12 patients from systemic

neoplastic relapse.

3.3.3. Survival rates in both groups

After cerebral procedures estimated survival rates

(Kaplan–Meier method) in group 1 were 37.5% (95%

confidence intervals [CI], 13.8–61.2%) at 1 year, 25.0%

(95% CI, 3.8–46.2%) at 2 years and 18.8% (95% CI,

0–37.9%) at 5 years; in group 2 survival rates were 31.3%

(95% CI, 8.5–53.9%), 15.6% (95% CI, 0–34.7%) and 0%

at 1, 2 and 5 years, respectively (Wilcoxon test, P ¼ 0:148Þ:

After lung surgery estimated survival rates were identical

in group 1; for group 2 patients estimated survival rates were

62.5% (95% CI, 38.8–86.2%) at 1 year, 43.8% (95% CI,

19.4–68.0%) at 2 years and 18.8% (95% CI, 0–37.9%) at 5

years (Wilcoxon test, P ¼ 0:101Þ: Survivals after cerebral

procedures and after lung surgery are shown in Figs. 1 and 2.

3.3.4. Length of survival in both groups

The median length of survival after neurosurgery was 9.3

months (range 1.8–79.8 months) in group 1 and 6.2 months

(0.5–58.4 months) in group 2. There was no significant

difference between groups (Wilcoxon rank-sum test,

P ¼ 0:127).

The median length of survival after lung surgery was 8.5

months (range 1.2–79.7 months) in group 1 and 16.4

months (range 6.4–77.3 months) in group 2. There was no

significant difference between the groups (Wilcoxon

rank-sum test, P ¼ 0:094).

3.3.5. Analysis of potential prognostic factors

Univariate model analysis was performed in the whole

cohort of patients with isolated brain metastases In the

univariate model, none of the following variables influenced

survival: sex (odds ratio 1.453, confidence limits

0.653–3.233), age (odds ratio 1.030, confidence limits

0.984–1.077), T stage of the tumour (odds ratio 1.076,

Table 3

Pathological staging of 32 patients with NSCLC and synchronous (group 1)

or metachronous (group 2) brain metastases

Group 1 ðn ¼ 16Þ Group 2 ðn ¼ 16Þ

T1 N0 2 1

T2 N0 5 4

T3 N0 1 1

T2 N1 1 3

T1 N2 1 2

T2 N2 3 3

T3 N1 2 0

T4 N0 0 1

T3 N2 1 1

Fig. 1. Survival after neurosurgical procedure.

Fig. 2. Survival after lung surgery.
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confidence limits 0.672–1.721), nodal status (N0 vs. Nþ )

(odds ratio 1.382, confidence limits 0.649–2.942), timing of

the metastatic lesion (synchronous vs. metachronous)

(odds ratio 0.808, confidence limits 0.383–1.702), number

of cerebral metastases (solitary vs. multiple) (odds ratio

1.704, confidence limits 0.777–3.738), complete resection

of primary tumour (odds ratio 0.450, confidence limits

0.132–1.532) and histology (adenocarcinoma vs. other

types) (odds ratio 0.717, confidence limits 0.287–1.789).

Multivariate analysis of these data using the Cox’s

proportional hazards model did not reveal any risk factor

which significantly predicted survival. DFI did not correlate

with survival of patients in group 2.

4. Discussion

The prognosis of patients with brain metastases arising

from NSCLC is poor. The natural course of untreated brain

metastases is a progressive neurological deterioration with a

median survival time of 1–2 months [4]. Surgical removal

of solitary brain metastases prolonged survival and

improved quality of life [11]. Median overall survival of

patients undergoing resection of brain metastases from lung

cancer is 4–7.7 months [4]. Patients with metachronous

brain metastases from NSCLC have significantly improved

prognosis after successful neurosurgery with estimated 5

year survivals of 21–45% [10,12]. Several factors have

been found to influence survival in this cohort of patients

including complete resection, locoregional tumour stage

and length of DFI.

Surgical resection followed by whole-brain radiotherapy

has become the standard management practice in highly

selected patients with solitary metachronous brain

metastases without extracranial disease. However,

appropriate treatment of lung cancer with synchronous

brain metastases is judged controversially.

Different reports have shown considerably worse results

after resection of synchronous brain metastases [5,13].

Five-year survival rates of only 5–10% with a median

survival of less than 10 months have been reported for

patients treated by means of neurosurgical resection alone

[14]. To improve the outcome in these patients Andrews and

associates [15] proposed surgical resection of the primary

lung tumour besides resection of the brain metastases.

Patients who underwent resection of the primary NSCLC

had a median survival of 25.7 months compared with 9.1

months in patients who did not undergo resection of the

primary tumour.

Synchronous brain and lung resection series are

generally very small. Torre and associates [16] reported a

series of 27 patients with single brain metastases from

NSCLC. Out of these, 21 had synchronous lesions and

underwent combined surgery. The overall 5-year survival

rate was 15%, and the mean survival time was 26 months.

Similar results with bifocal surgery and WBRT have been

presented by Rossi et al. in a study including 40 patients

with single brain lesions. Survival at 1, 2 and 5 years were

35, 25 and 12.5%, respectively, [13].

Addressing prognostic factors in patients with NSCLC

and single brain metastases Mussi and associates [5] found

that the only variable associated with a significantly

longer survival was squamous cell histology ðP , 0:02Þ:

The 5-year survival rate of a subgroup of 15 patients with

synchronous presentation was 6.6% with a median survival

of 18 months. In contrast, in a multicenter study of Bonnette

and colleagues [8] only adenocarcinoma histology was

associated with a significantly better prognosis compared to

those with squamous cell carcinomas ðP ¼ 0:019Þ:

The survival rates of 103 patients with synchronous lesions

(99/103 single metastases) were 56% at 1 year, 28% at 2

years and 11% at 5 years with a median length of survival of

12.4 months. Series of Granone [6] and associates

confirmed significantly better survival in subgroups of

patients with histological diagnosis of adenocarcinoma and

with N0 primary tumours. Among 20 patients after bifocal

surgery for histologically different primary tumours of the

lung and single synchronous brain metastases survival

analysis showed values of 95% at 1 year, 47% at 2 years and

14% at 3 years (median survival time was 23 months).

Other authors have addressed locoregional tumour stage

of the primary as prognostic factor. In a report of Billing and

colleagues [14], the presence of thoracic lymph node

metastases (N1 or N2) significantly affected 5 year survival

ðP ¼ 0:001Þ: In a group of 28 patients with synchronous

brain metastases from NSCLC survival at 1, 2, and 5 years

was 64.3, 54.0, and 21.4%, respectively, with a median

survival of 24 months. The authors conclude that a selected

group of patients with synchronous brain metastases from

NSCLC without nodal involvement may benefit from

bifocal surgery. Torre and associates [16] also obtained

better results in patients without lymph node metastases at

thoracotomy and in patients with supratentorial metastases.

In Burt’s series [9], 185 consecutive patients underwent

resection of brain metastases from NSCLC, of whom 65

were synchronous. There was no significant difference in

survival between patients with synchronous and metachro-

nous lesions. In a subgroup of 32 patients with synchronous

metastases who had complete pulmonary resections survival

rates were 71, 16, and 16% at 1, 5, and 10 years, respectively

(median survival time was 21 months). In contrast, survivals

of patients with incomplete resections were 40, 4, and 0% at

1, 5, and 10 years, respectively (median survival time was

10 months). In multivariate analysis not locoregional stage

but complete resection of the primary disease significantly

prolonged survival in the subgroup of patients with

synchronous metastases ðP ¼ 0:002Þ:

Although, it is intuitively apparent that some patients

will benefit from aggressive treatment of brain metastases it

remains unclear which patients should be treated and how.

The majority of published series have analysed the outcome

of patients with one single brain metastasis. Cerebral lesions
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are often multiple and usually single localisations do not

exceed 30% of the cases [1,6]. It is obvious that only

patients in whom both synchronous brain metastases and

primary tumour can be completely resected may be

considered candidates for curative treatment. The number

of brain metastases may not play a role as long as the

number is small (#3), and they can all be completely

resected as has been demonstrated by several retrospective

studies in patients treated for palliation [17].

Moreover, technical aspects of a radical resection of

cerebral metastases seem to be of minor impact on the

outcome. Although, completed randomised studies compar-

ing SRS vs. craniotomy are absent, many trials demonstrated

comparable results of these approaches in terms of survival,

local control, morbidity, and mortality. SRS has been

proposed for cases when surgical resection by craniotomy

is not feasible due to localisation, number or size of

metastases and potential for postoperative neurologic

compromise [18].

One could expect, that patients presenting with synchro-

nous brain metastases from NSCLC suffer from a more

aggressive disease compared to those with sequential

brain lesions occurring after a certain DFI. In some author’s

experience, the synchronous presentation of lung cancer

and brain metastasis represents a negative prognostic

factor [5,19,20].

In the present study, none of the analysed parameters

such as sex, age, nodal status, timing of metastatic lesions,

number of cerebral metastases, complete resection of

primary tumour and histological type had impact on

survival. Multivariate analysis confirmed these results.

There was no statistically significant difference between

groups concerning survival after lung surgery as well as

after cerebral procedures. Once brain metastases have

developed length of survival of patients with NSCLC is a

median of 6–9 months. However, a few patients benefit

from bifocal surgical treatment and may survive up to 80

months. The value of these data is limited mainly by the

small single-institution clinical experience; patients

were selected for treatment by clinical criteria and

underwent heterogeneous procedures administered in a

non-random fashion.

Long-term survival may be more determined by other

prognostic variables and depend on genetic characteristics

of the tumour and the individual. The identification of

reliable predictors of survival is mandatory for the definition

of subgroups of patients who could benefit from a bifocal

surgical approach. Kiss et al. [21] reported that DNA ploidy

level in brain metastasis was related to patient survival.

At the time being, there is no sufficient knowledge to

envisage different behaviours of tumours presenting similar

histological characteristics. The hope lies in the

development of appropriate molecular markers; until then

it seems not justified to exclude patients with synchronous

brain metastases from combined surgery.

References

[1] Kelly K, Bunn Jr PA. Is it time to reevaluate our approach to the

treatment of brain metastases in patients with non-small cell lung

cancer? Lung Cancer 1998;20(2):85–91.

[2] Horton J, Baxter DH, Olson DB. The management of metastases to the

brain by irradiation and corticosteroids. Am J Roentgenol Radium

Ther Nucl Med 1971;111:334–6.

[3] Posner J. Managment of central nervous system metastases. Sem

Oncol 1977;4:81–91.

[4] Penel N, Brichet A, Prevost B, Duhamel A, Assaker R, Dubois F,

Lafitte JJ. Prognostic factors of synchronous brain metastases from

lung cancer. Lung Cancer 2001;33(2–3):143–54.

[5] Mussi A, Pistolesi M, Lucchi M, Janni A, Chella A, Parenti G, Rossi

G, Angeletti CA. Resection of single brain metastasis in non-small

cell lung cancer: prognostic factors. J Thorac Cardiovasc Surg 1996;

112(1):146–53.

[6] Granone P, Margaritora S, D’Andrilli A, Cesario A, Kawamukai K,

Meacci E. Non-small cell lung cancer with single brain metastasis:

the role of surgical treatment. Eur J Cardiothorac Surg 2001;20(2):

361–6.

[7] Martini N. Rationale for surgical treatment of brain metastasis in

nonsmall cell lung cancer. Ann Thorac Surg 1986;42:357–9.

[8] Bonnette P, Puyo P, Gabriel C, Giudicelli R, Regnard JF, Riquet M,

Brichon PY, Groupe Thorax. Surgical management of non-small cell

lung cancer with synchronous brain metastases. Chest 2001;119(5):

1469–75.

[9] Burt M, Wronski M, Arbit E, Galicich JH. Resection of brain

metastases from non-small cell lung carcinoma. Results of therapy.

J Thorac Cardiovasc Surg 1992;103:399–411.

[10] Hankins JR, Miller JE, Salcman M, Ferraro F, Green DC, Attar S,

McLaughlin JS. Surgical management of lung cancer with solitary

cerebral metastasis. Ann Thorac Surg 1988;46:24–8.

[11] Patchell RA, Tibbs PA, Walsh JW, Dempsey RJ, Maruyama Y,

Kryscio RJ, Markesbery WR, Macdonald JS, Young B. A randomized

trial of surgery in the treatment of single metastases to the brain. N

Engl J Med 1990;322:494–500.

[12] Magilligan Jr DJ, Duvernoy C, Malik G, Lewis Jr JW, Knighton R,

Ausman JI. Surgical approach to lung cancer with solitary cerebral

metastasis: twenty-five years’ experience. Ann Thorac Surg 1986;

42(4):360–4.

[13] Rossi NP, Zavala DC, VanGilder JC. A combined surgical approach

to non-oat-cell pulmonary carcinoma with single cerebral metastasis.

Respiration 1987;51(3):170–8.

[14] Billing PS, Miller DL, Allen MS, Deschamps C, Trastek VF,

Pairolero PC. Surgical treatment of primary lung cancer with

synchronous brain metastases. J Thorac Cardiovasc Surg 2001;

122(3):548–53.

[15] Andrews RJ, Gluck DS, Konchingeri RH. Surgical resection of brain

metastases from lung cancer. Acta Neurochir (Wien) 1996;138:

382–9.

[16] Torre M, Barbieri B, Bera E, Locicero S, Pieri Nerli F, Belloni PA.

Surgical therapy in lung cancer with single brain metastasis. Eur J

Cardiothorac Surg 1988;2(5):336–9.

[17] Detterbeck FC, Jones DR, Kernstine KH, Naunheim KS. Lung cancer.

Special treatment issues. Chest 2003;123(1 Suppl):244S–58S.

[18] Taimur S, Edelman MJ. Treatment options for brain metastases in

patients with non-small-cell lung cancer. Curr Oncol Rep 2003;5(4):

342–6.

[19] Wronsky M, Arbit E, Burt M, Galicich JH. Survival after surgical

treatment of brain metastases from lung cancer: a follow-up study of

231 patients treated between 1976 and 1991. J Neurosurg 1995;83:

605–16.

[20] Sundaresan N, Galicich JH. Surgical treatment of brain metastases.

Clinical and computerized tomography evaluation of the results of

treatment. Cancer 1985;55:1382–8.

V. Getman et al. / European Journal of Cardio-thoracic Surgery 25 (2004) 1107–11131112

 by on November 26, 2009 ejcts.ctsnetjournals.orgDownloaded from 

http://ejcts.ctsnetjournals.org


[21] Kiss R, Rorive S, Camby I, Pasteels JL, Brotchi J, Salmon I. DNA

ploidy level assessments in 83 human brain metastases. Relationship

to the survival of 35 patients. J Cancer Res Clin Oncol 1996;122:

127–31.

Appendix A. Conference discussion

Dr A. Jilaihawi (Glasgow, UK): Those patients who presented with

synchronous tumours, did they have symptoms of brain metastases or do

you CT scan of the brain every patient with lung cancer?

Dr Getman: Not all these patients were symptomatic. Approximately

80% of this group of patients had symptoms.

Dr Jilaihawi: So you don’t do brain CT for every patient with lung

cancer?

Dr Getman: We do CT as a part of normal staging.

Dr Jilaihawi: Is it a routine procedure?

Dr Getman: It is a routine procedure.

Dr Jilaihawi: Do you think that’s economical, because Aberdeen did a

study 20 years ago where he only found 4% of patients who present with

lung cancer have brain mets. Do you think you could scan everybody with

lung cancer?

Dr Getman: I don’t think so.

Dr A. Turna (Istanbul, Turkey): Did you perform mediastinoscopy

in those patients and do you believe that mediastinoscopy has a role in

selecting patients in order to select more convenient patients to have an

increased survival?

Dr Getman: Yes, it’s a normal tactic in our department to perform

mediastinoscopy in cases of suspected N2 disease. If we diagnose N2

disease with verification by means of mediastinoscopy, the patient

receives neoadjuvant chemotherapy, and therefore the median interval

between neurosurgical procedures and lung resections was 27.5 days

and ranging up to 110 days.

Dr J. Furak (Szeged, Hungary): In Hungary we have a national

multicenter study about these topics and we have two times more

patients than you, so its over 60.

Can you mention the survival in different stages of the lung cancer,

I mean stage I, II, IIIA, because we have an interesting survival curve.

Dr Getman: We have performed univariate as well as multivariate

analysis and we tried to analyze N0 versus N1 or 2 disease as potential

prognostic factors, but in the univariate analysis we have not received

any confirmation. So, the stage was not a prognostic factor in our study.

Dr P. De Leyn (Leuven, Belgium): The completeness of the

resection of both the lung and the metastasis is of crucial importance. If

you have a patient with a synchronous lesion in the brain and in the

lung, would you first operate on the brain and then the lung, or would

you do it the other way around?

Dr Getman: In all cases of this group, the first operation was

neurosurgical resection.
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