












































	 Home
	 Add Document
	 Sign In
	 Create An Account
































Among non-small cell lung cancers (NSCLCs), tumors containing









ORIGINAL ARTICLE
Pleomorphic Carcinomas of the Lung Show a Selective Distribution of Gene Products Involved in Cell Differentiation, Cell Cycle Contr... 




Author:
Robyn Dawson 




 5 downloads
 0 Views
1MB Size



 Report







 Download PDF 






















































Recommend Documents














Subpleural lung tumors ultrasonography 













 









Lung Tumors CARCINOMAS 













 









A transforming MET mutation discovered in nonsmall cell lung cancer using microarray-based resequencing 













 









Neuroendocrine Tumors of the Lung 













 









Neuroendocrine Tumors of the Lung 













 









Neuroendocrine Tumors of the Lung 













 









Basal Cell and Squamous Cell Skin Cancers 













 









Testicular Germ Cell Tumors 













 









Spindle Cell Melanocytic Tumors 













 









Germ Cell Tumors. 2.1 Introduction 













 









Radiofrequency Ablation (RFA) of Lung Tumors 













 









I SLET cell tumors frequently consist of mixed cell populations 













 









Small Round Cell Tumors of Bone 













 









Tobacco smoke, carcinogens, and p53 mutations in lung cancers 













 









Chronic bronchitis Emphysema Heart disease Stroke Lung cancer Other cancers 













 









PRIMARY MEDIASTINAL germ cell tumors (GCTs) 













 









Doubling Times and CT Screen Detected Lung Cancers in the Pittsburgh Lung Screening Study 













 









COMPUTER AIDED DIAGNOSIS OF LUNG GROUND GLASS OPACITY NODULES AND LARGE LUNG CANCERS IN CT 













 









Primary Carcinoid Tumors of the Lung: A Role for Radiotherapy 













 









CT assessment of unusual primary lung tumors and pathologic correlation 













 









SMALL-CELL LUNG CANCER (SCLC) differs from 













 









VMAT for small cell lung cancer 













 









Cancer stem cell markers as potential targets for epithelial cancers 













 









Allogeneic blood stem cell transplantation in advanced hematologic cancers 













 
















ORIGINAL ARTICLE



Pleomorphic Carcinomas of the Lung Show a Selective Distribution of Gene Products Involved in Cell Differentiation, Cell Cycle Control, Tumor Growth, and Tumor Cell Motility A Clinicopathologic and Immunohistochemical Study of 31 Cases Giuseppe Pelosi, MD, MIAC, Filippo Fraggetta, MD, Oscar Nappi, MD, Ugo Pastorino, MD, Patrick Maisonneuve, Eng, Felice Pasini, MD, Antonio Iannucci, MD, Piergiorgio Solli, MD, Hossein S. Musavinasab, MD, Giovanni De Manzoni, MD, Alberto Terzi, MD, and Giuseppe Viale, MD, FRCPath



Abstract: We investigated 31 cases of pleomorphic carcinomas of the lung, with a double component of neoplastic epithelial cells and of spindle and/or giant cells. To correlate the morphologic diversity of these two cell components with their immunophenotype, we evaluated the expression of several gene products involved in cell differentiation (cytokeratins, epithelial membrane antigen, carcinoembryonic antigen, vimentin, S-100 protein, smooth muscle actin, desmin), cell cycle control and apoptosis (p53, p21Waf1, p27Kip1, FHIT), tumor growth (proliferative fraction, assessed by Ki-67 antigen, and microvascular density, assessed by CD34 immunostaining), and tumor cell motility (fascin). We found the epithelial component to be significantly more immunoreactive for cytokeratins, epithelial membrane antigen, carcinoembryonic antigen, cell cycle inhibitors p21Waf1, p27Kip1 and tumor suppressor gene FHIT, whereas the sarcomatoid component, independent of tumor stage and size, was more immunoreactive for vimentin, fascin, and microvascular density. Accordingly, we suggest a model of tumorigenesis whereby the mesenchymal phenotype of pleomorphic cells is likely induced by the selective activation and segregation of several molecules involved in cell differentiation, cell cycle control, and tumor cell growth and motility. Whether pleomorphic carcinomas of the lung are tumors with a dismal prognosis still remains an unsettled issue. In our series, however, stage I pleomorphic carcinomas have the same clinical behavior as Received for publication December 12, 2002; accepted January 30, 2003. From the Departments of Pathology and Laboratory Medicine (G.P., H.S.M., G.V.), Thoracic Surgery (U.P., P.S.), European Institute of Oncology, Statistics and Epidemiology (P.M.), and University of Milan School of Medicine (G.P., H.S.M., G.V.), Milan; Departments of Pathology (F.F.), Cannizzaro Hospital, Catania; and Cardarelli Hospital (O.N.), Napoli; Departments of Medical Oncology (F.P.,) and General Surgery (G.D.), University of Verona, and Departments of Pathology (A.I.) and Thoracic Surgery (A.T.), City Hospital, Verona, Italy. Address correspondence and reprint requests to Giuseppe Pelosi, MD, MIAC, Divisione di Anatomia Patologica e Medicina di Laboratorio Istituto Europeo di Oncologia, Via G. Ripamonti, 435 I-20141, Milano, Italy; e-mail: [email protected] Copyright © 2003 Lippincott Williams & Wilkins
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ordinary non-small cell lung cancer, and only a high proliferative index (Ki-67 labeling index >35%) is associated with a worse prognosis in these tumors. Key Words:pleomorphic carcinomas, immunohistochemistry, lung, morphogenesis, prognosis (Am J Surg Pathol 2003;27:1203–1215)



A



mong non-small cell lung cancers (NSCLCs), tumors containing variable amounts of spindle and/or giant cells, or entirely made up of these cells, are uncommon but welldocumented entities. Pathologists faced with these tumors have often experienced difficulties in rendering a definite diagnosis, especially because of the lack of uniformity in terminology and of standardized diagnostic criteria. Many designations have been proposed in the past to identify lung tumors containing true sarcomatous or sarcomatoid components, including biphasic and monophasic sarcomatoid carcinoma, pleomorphic carcinoma (PC), spindle cell carcinoma, giant cell carcinoma, pseudosarcoma, pulmonary blastoma, and carcinosarcoma.1,2,5,7,8,13,15,19,20,24,27,28,35–37,45,51,53 In the previous WHO classification, lung tumors showing a prevalence of spindle or giant cells were considered variant of squamous cell carcinomas and of large cell carcinomas, respectively.52 The most recently updated WHO classification states that there exists “a group of poorly differentiated nonsmall cell lung cancer that contain a component of sarcoma or sarcoma-like elements.”49 Accordingly, PCs are defined as “a poorly differentiated NSCLC, namely squamous cell carcinoma, adenocarcinoma or large cell carcinoma, containing spindle cells and/or giant cells, or a carcinoma consisting only of spindle cells and giant cells. The pleomorphic component should comprise at least 10% of the neoplasm.” Thus, the designation spindle cell carcinoma should be restricted to
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NSCLCs that are constituted exclusively of spindle cells; giant cell carcinoma to those composed of giant cells, and carcinosarcoma to those including heterologous elements such as malignant bone, cartilage, vessels or skeletal muscle. Spindle or giant cell tumors, however, are very uncommon in their pure form,1,51 and most of them fall in the category of PCs owing to the occurrence of a dual cell component.49 Moreover, the rare occurrence of a sarcomatoid and a large cell neuroendocrine component in the same tumor18 is now considered a variant of large cell neuroendocrine carcinoma.49 The correct identification of PCs relies exclusively on pure histologic criteria without requiring any additional immunohistochemical or ultrastructural evidence.49 Although the actual nature of the pleomorphic cells has been debated at length, an epithelial origin is currently accepted. Several studies have supported the view that epithelial tumor cells of PCs may acquire the expression of vimentin and of other mesenchymal markers,1,8,27,28,37,51,53 and this phenotype may eventually result in spindling of the cells and reduced cell-to-cell adhesion. Few data, however, are available on the correlation between the morphologic diversities of the epithelial and sarcomatoid components within individual tumors and their corresponding immunophenotypes. Another unresolved issue is whether PC has a different prognosis than conventional NSCLC. Some studies have reported PCs to be associated with more advanced disease stage at presentation and more aggressive clinical course,5,8,19,20,28,35,37,45,51 but other investigations failed to demonstrate any significant poorer prognosis for PCs.1,27 This study was aimed at evaluating in a large series of PCs the different immunophenotypic features of the epithelial and the pleomorphic components within individual tumors, according to the expression of several gene products involved in cell differentiation (cytokeratins, epithelial membrane antigen [EMA], carcinoembryonic antigen [CEA], chromogranin A, synaptophysin, vimentin, S-100 protein, smooth muscle actin, desmin), cell cycle control and apoptosis (p53, p21Waf1, p27Kip1, FHIT), tumor growth (proliferative fraction assessed by KI-67 labeling and neoangiogenesis inferred by CD34 staining of endothelial cells), and tumor cell motility (fascin). Our results indicate that most of these markers are differentially expressed in the two tumor components and that they may be critical in inducing morphologic changes leading to the pleomorphic phenotype.



PATIENTS AND METHODS Patients Thirty-one patients with pulmonary PCs were identified in the files of the Departments of Pathology and Thoracic Surgery of the City Hospital in Verona (1987–1993) and the European Institute of Oncology in Milan (1998–2001). For each case, all paraffin blocks were retrieved, and archival hema-
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toxylin and eosin sections were reviewed. All patients had been studied preoperatively with clinical history, physical examination, respiratory tests, chest x-ray, total body CT scan, bone scintigraphy, and routine laboratory profile, and all underwent radical surgery. Only patients with a minimum 30-day postoperative survival were considered in the study. The clinical and demographic features of PCs are summarized in Table 1. There were 28 males and 3 females, ranging in age from 39 to 79 years (mean ± SD, 62.4 ± 10.6 years; median 63 years). All but 5 patients had local or systemic symptoms at the time of the initial diagnosis, with Karnowsky performance status ranging from 70% to 100%. Complete follow-up information was available for all patients, with a mean duration of 36.5 ± 39.1 months (median 13 months; range 2–114 months). Recurrent disease at different sites was seen in 15 (48.3%) patients; 9 (29%) of them died of disease. Three patients died of unrelated disease (1 of acute gastric hemorrhage, 1 of adult respiratory distress syndrome, and 1 of acute heart failure). According to the revised international system for staging for lung cancer,26 there were 16 patients with either p-stage IA (6 cases) or IB (10 cases), and 15 with either p-stage IIB (11 cases) or IIIA (4 cases). Two patients with disease stage IIB and IIIA underwent neoadjuvant chemotherapy, whereas no patients with disease stage I underwent any additional therapy. The diagnosis of PC was rendered according to the current WHO guidelines.49 The percentages and the types of the pleomorphic (spindle, giant cells, or mixed) and epithelial (adenocarcinoma, squamous cell carcinoma, or large cell carcinoma) components were assessed in every case by scanning the whole tumor. Tumor necrosis was evaluated semiquantitatively on a scale from absent to 2+ (1+, if 50% of the whole tumor). The occurrence of vascular invasion within individual tumors was also recorded after CD34 immunostaining of the vascular channels, without discriminating the relative impact of arterial, venous and lymphatic invasion.



Immunohistochemistry Formalin-fixed, paraffin-embedded surgical tissue samples were investigated in the study. Tumors were entirely immunostained if ⱕ3 cm in size, whereas at least two representative tissue blocks were evaluated in larger neoplasms. The immunohistochemical experiments were performed using the primary antibodies listed in Table 2 and a commercially available detection kit (EnVision Plus-HRP, Dako, Glostrup, Denmark), according to the manufacturer’s suggestions and to previously refined methods.32 Peroxidase activity was developed with 3-3⬘-diaminobenzidine-copper sulfate (Sigma Chemical Co, St Louis, MO) to obtain a brown-black end product. The specificity of all immunoreactions was doublechecked by substituting the primary antibodies with nonrelated isotypic mouse immunoglobulins at a comparable dilution, or © 2003 Lippincott Williams & Wilkins
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TABLE 1. Clinical Data of 31 Patients With Pleomorphic Carcinoma of the Lung Case No.



Age (yr)/Sex



Symptoms



PS



Site of Relapse



DFS (mo)



OS (mo)



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22



64/M 73/M 72/M 48/F 62/M 75/M 55/M 72/M 44/M 59/M 54/M 64/M 71/M 69/M 72/M 75/M 56/M 64/M 61/M 71/M 50/M 39/M



Hemoptysis Cough Dyspnea Hemoptysis Cough, fever — Fever, cough Hemoptysis Thoracic pain Thoracic pain Thoracic pain Cough Hemoptysis Cough, fever — Hemoptysis, thoracic pain Cough, fever Hemoptysis, cough Cough Cough, dyspnea Hemoptysis Thoracic pain



100 90 90 100 90 90 80 80 100 100 90 80 90 80 100 90 90 90 100 90 90 100



— — CNS Bone, CNS, lung Lung — — — Thoracic wall, adrenal gland — Bone Bone — — Liver, peritoneum Bone — CNS — Lung Thoracic wall —



2 2 12 71 38 110 2 13 12 78 9 24 80 114 14 2 18 3 79 27 3 4



2 2 18 90 66 110 2 13 14 78 10 31 80 114 14 6 18 3 79 36 3 4



23 24 25 26 27 28 29 30 31



66/F 58/M 76/M 63/M 56/M 43/M 69/M 57/F 79/M



— — Cough, fever — Hemoptysis Cough, fever, thoracic pain Cough, dyspnea Hemoptysis Cough



100 100 80 90 100 100 100 90 70



— Bone Bone Lung — Thoracic wall, liver — — —



78 2 4 9 88 5 2 12 2



78 6 25 23 97 8 2 12 2



Outcome



Stage



DOUD* AW DOD DOD DOD AW AW AW AWD AW AWD DOD AW AW AWD DOD AW AWD AW DOD AWD AW, then lost to follow-up AW DOD DOUD† DOD AWD DOD DOUD‡ AW AW



IIIA IIB IA IB IA IA IIB IIB IIB IA yIIB IB IB IB IIB IB IIIA yIIIA IB IB IIB IIB IA IB IB IB IA IIIA IIB IIB IIB



PS, performance status; DFS, disease-free survival; OS, overall survival; DOUD, died of unrelated disease; AWD, alive with disease; DOD, died of disease; AW, alive and well; y, neo-adjuvant chemotherapy; CNS, central nervous system. *Acute gastric hemorrhage. †Acute heart failure. ‡Adult respiratory distress syndrome.



with normal serum alone. Appropriate internal and external positive controls were also used in all immunostaining procedures to ensure specificity of reaction. In each tumor, the pleomorphic and epithelial components were assessed separately, recording the percentage (labeling index) of neoplastic cells immunoreactive for cytokeratins, EMA, CEA, vimentin, S-100 protein, smooth muscle actin, desmin, fascin, p53, p21Waf1, p27Kip1, Ki-67 antigen, and FHIT. Only immunostaining products confined to the cytoplasm of tumor cells were taken into account for cytokeratins, © 2003 Lippincott Williams & Wilkins



EMA, CEA, chromogranin A, synaptophysin, vimentin, S-100 protein, smooth muscle actin, desmin, fascin, and FHIT. For p53, p21Waf1, and Ki-67 antigen, only nuclear accumulation was recorded in the corresponding labeling index, whereas p27Kip1 immunoreaction could exhibit either cytoplasmic or nuclear decoration. To decrease the subjectivity of the scoring process, tumor cells were counted as positive if moderate to strong immunolabeling products were recognizable in either the cytoplasm or the nucleus as compared with appropriate internal or external controls. If reactivity was limited to few and
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TABLE 2. Antibody Panel Used in the Current Study Antibody



Clonality



Clone



Source



Dilution



Pretreatment



Cytokeratin pool Vimentin EMA CEA Smooth muscle actin Desmin S-100 protein p53 p21Waf1 p27Kip1 FHIT Ki-67 antigen Fascin CD34 Chromogranin A Synaptophysin



m m m m m m p m m m p m m m m m



AE1-AE3 V9 E29 11-7 1A4 D33 — DO7 EA10 56 — MIB-1 IM20 QBEnd/10 LK2H10 SY38



Novocastra Laboratories, Newcastle upon Tyne, UK DAKO, Glostrup, Denmark DAKO, Glostrup, Denmark DAKO, Glostrup, Denmark DAKO, Glostrup, Denmark DAKO, Glostrup, Denmark DAKO, Glostrup, Denmark DAKO, Glostrup, Denmark Oncogene Science, Cambridge, MA Transduction Laboratories, Lexington, KY Immunotech, Marseille, France Immunotech, Marseille, France Novocastra Laboratories, Newcastle upon Tyne, UK Novocastra Laboratories, Newcastle upon Tyne, UK Signet Laboratories, Dedham, MA DAKO, Glostrup, Denmark



1:50 1:50 1:20 1:50 1:200 1:150 1:1600 1:1000 1:100 1:600 1:400 1:400 1:400 1:400 1:40 1:20



MWO-CB MWO-CB MWO-CB None None MWO-CB None MWO-CB MWO-CB MWO-CB MWO-EDTA MWO-EDTA MWO-EDTA MWO-CB None MWO-CB



MWO-CB, microwave oven at 750 W for 20 minutes in citrate buffer, pH 6; MWO-EDTA, microwave oven at 750 W for 12 minutes in EDTA buffer, pH 8; M, monoclonal; p, polyclonal.



vival estimates were calculated with Kaplan-Meier’s method and compared by the log-rank test. All analyses were carried out using the SAS statistical software (SAS Institute, Inc., Cary, NC). All P values were based on two-sided testing, and confidence intervals were set at a 95% level.



minute particles of faint immunostaining, it was considered a trace reaction and not computed in the corresponding index. One observer (G.P.) evaluated all results of immunostaining blindly, without knowledge of the patients’ identity or clinical outcome. For labeling indexes, the percentages of immunoreactive cells were obtained scanning at least 1,000 tumor cells in randomly selected fields: three different counts were obtained for each marker from either epithelial or sarcomatoid areas, and the highest score for each marker was chosen as the corresponding labeling index. For tumor angiogenesis, inferred by microvessel density (MVD) after CD34 immunostaining of endothelial cells, the mean number of vessels detected in three ×200 microscopic fields (each field corresponding to an area of 0.785 mm2) in the hot spot areas was instead recorded.



Grossly, the neoplasms ranged from 1.9 cm to 17 cm in size. Typically, the tumors showed areas of necrosis and hemorrhage, but a double component of sarcomatoid and carcinomatous areas could not be macroscopically suspected in all but one case (case no. 28) (Fig. 1).



Statistical Analysis



Microscopic Findings



Associations of categorical variables were evaluated by Fisher exact test t test of 2 test. The comparison of continuous variables was performed using Wilcoxon’s signed rank test for pairs. The intraobserver reproducibility was evaluated by analysis of variance. Overall survival was defined as the time between surgery and the last follow-up or cancer death. If a patient died without cancer recurrences, the patient’s survival time was censored at the time of death. Only lung cancer related deaths or recurrences were considered as events. Disease-free survival was calculated from the date of surgery to the date of progression or the date of the last follow-up. Sur-



Representative features of PCs are depicted in Figure 2. The epithelial components ranged from 10% to 85% of the whole tumor area and consisted of squamous cell carcinoma in 3 cases (Fig. 2A), adenocarcinoma in 14 cases (Fig. 2B), and large cell carcinoma in 13 cases. One tumor (case no. 28) showed a triple epithelial component of bronchioloalveolar carcinoma, adenocarcinoma, and squamous cell carcinoma. The epithelial component was poorly differentiated in 24 tumors (13 large cell carcinomas, 9 adenocarcinomas, and 2 squamous cell carcinomas), whereas 6 cases showed an intermediate differentiation (5 adenocarcinomas and 1 squamous
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RESULTS The pathologic findings are summarized in Table 3.



Gross Findings



© 2003 Lippincott Williams & Wilkins
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TABLE 3. Pathologic Characteristics of 31 Patients with Pleomorphic Carcinoma Case no.



Size (cm)



pT



pN



Epithelial component



Grading of epithelial component



Pleomorphic component



% PLC



Vascular invasion



Tumor necrosis*



LN metastasis morphology



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31



4.5 3.6 1.9 6.5 2.5 1.8 5.5 5.5 3.5 1.5 4.5 5 9 8 5.5 4 7.5 3.5 6 4 9 10.5 2.2 6 11 3.5 3 17 10.5 3.2 6



3 2 1 2 1 1 2 2 3 1 y3 2 2 2 3 2 2 y2 2 2 3 3 1 2 2 2 1 3 2 2 3



2 1 0 0 0 0 1 1 0 0 y0 0 0 0 0 0 2 y2 0 0 0 0 0 0 0 0 0 2 1 1 0



LCC LCC LCC LCC SCC AC AC AC AC AC LCC LCC AC LCC LCC LCC AC AC SCC LCC AC LCC AC AC AC LCC LCC BAC/AC/SCC SCC AC AC



G3 G3 G3 G3 G2 G3 G2 G3 G3 G3 G3 G3 G3 G3 G3 G3 G2 G2 G3 G3 G3 G3 G3 G3 G2 G3 G3 G1/G3 G3 G3 G2



Mixed Giant Mixed Mixed Spindle Mixed Mixed Spindle Mixed Mixed Mixed Giant Giant Spindle Mixed Giant Mixed Mixed Mixed Giant Mixed Giant Giant Mixed Mixed Mixed Mixed Spindle Mixed Spindle Mixed



75 40 40 90 15 60 80 80 70 50 75 25 80 50 50 40 90 70 40 40 60 50 25 30 65 40 15 70 45 90 95



Yes Yes No No No Yes Yes No No Yes No No No No No No Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes Yes Yes No Yes



+ ++ ++ ++ − − ++ ++ ++ − + + ++ ++ ++ − + + + + ++ + ++ ++ ++ + + ++ ++ + ++



LCC + mixed AC + giant — — — — AC + mixed AC — — — — — — — — Diffuse necrosis AC + mixed — — — — — — — — — AC SCC AC + spindle —



% PLC, percentage of the pleomorphic component within nonnecrotic parts of individual tumors; AC, adenocarcinoma; LCC, large cell carcinoma; SCC, squamous cell carcinoma; BAC, bronchioloalveolar carcinoma; Mixed, spindle and giant cell components; y, patients undergoing preoperative chemotherapy. * Necrosis: −, absent; +, 50%.



cell carcinoma). The tumor with triple epithelial component showed a well-differentiated bronchioloalveolar carcinoma and poorly differentiated adenocarcinoma and squamous cell carcinoma. The sarcomatoid component accounted for 15% to 90% of the tumor and was spindle in 5 cases (Fig. 2A, C, D, E), giant in 7 (Fig. 2B, F) or mixed in the remaining 19 cases. There was no preferential association between the different types of either epithelial and sarcomatoid components. The spindle cells component featured either relatively uniform spindle cells resembling fibrosarcoma or malignant nerve sheath tumor (Fig. 2C) or highly pleomorphic cells resembling malignant fibrous histiocytoma. The latter were arranged ei© 2003 Lippincott Williams & Wilkins



ther haphazardly or in a fascicular or vaguely storiform configuration. The giant cell component consisted predominantly of bizarre giant cells with multilobated nuclei and abundant eosinophilic cytoplasm, which sometimes engulfed leukocytes (Fig. 2F). The mixed type resulted from a variable proportion of highly atypical giant and spindle tumor cells, intimately admixed or segregated in distinct tumor areas. In some cases, especially those composed of spindle cells, the tumor matrix was at least partially myxoid (Fig. 2D) or contained a variable amount of leukocytes, plasma cells, and collagen fibers. Mitotic figures could be numerous, especially in spindle cell areas where prominent vascularization was also seen (Fig. 2E).
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no statistically significant differences in immunostaining for all markers under evaluation in the whole series of tumors (F < 0.01, P > 0.90). Cell Differentiation The epithelial components, independent of the histologic type, tumor size, and stage were more consistently and more intensely immunoreactive for cytokeratins and EMA, whereas the opposite occurred for vimentin (Fig. 3A–D). CEA immunostaining was observed in only 16 tumors but was significantly associated with the epithelial components. Occasional cells (I. No differences were observed in the distribution of p53immunoreactive cells between the two cell components (Fig. 3E, G, H). Tumor Cell Motility Fascin immunoreactivity appeared as a fine, granular to diffuse cytoplasmic staining of both normal and neoplastic cells (Fig. 3F). In the normal lung of either noncarcinoma or carcinoma patients’ group, fascin immunoreactivity decorated invariably endothelial cells of bronchial and alveolar wall microvessels and dendritic cells of the mucosa-associated lymphoid tissue. Fascin immunoreactivity was most common in the pleomorphic areas, independent of tumor growth patterns, size, and stage of disease. Tumor Growth No statistically significant difference was observed in the distribution of Ki-67-immunoreactive cells between the two cell components, even after adjusting for tumor growth patterns, size, and stage of disease. MVD was more prominent in the pleomorphic component, independent of tumor growth patterns, size, and stage of disease.



Survival Data Analysis Immunohistochemical Findings The results of the immunohistochemical study are detailed in Table 5. Evaluation of intraobserver variation showed
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Stage I tumors behaved more aggressively than ordinary NSCLCs, but differences in disease-free or overall survival were not statistically significant. About 50% of these © 2003 Lippincott Williams & Wilkins
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FIGURE 2. Histologic features of biphasic PCs of the lung composed of spindle and squamous cells (A) or glandular and giant cells (B). Spindle tumor cells could grow up in fascicles resembling fibrosarcoma or malignant nerve sheath tumor (C), sometimes with accumulation of myxoid matrix in the tumor stroma (D), numerous mitotic figures, or prominent vascularization (E). A few PCs showed a giant cell component with numerous leukocytes resembling malignant fibrous histiocytoma (F).



patients died of disease or showed tumor recurrence after 5 years, a value strictly comparable with the clinical outcome of ordinary stage I NSCLCs (Fig. 4). No survival analysis was performed in higher stage tumors because of the lack of adequately long follow-up time. Moreover, we investigated whether the expression of different gene products involved in cell differentiation, cell cycle control, apoptosis regulation, tumor growth, and cell motility could have a prognostic relevance in PCs of the lung. In our study, however, only a Ki-67 labeling index >35% correlated negatively with both overall and disease-free survival (Table 6). © 2003 Lippincott Williams & Wilkins



DISCUSSION The occurrence of a sarcomatoid or pleomorphic component, with giant or spindle cells, is an uncommon but welldocumented feature in some NSCLCs, and it is usually considered to confer the neoplasms a more aggressive clinical course than ordinary lung cancer.5,8,19,20,28,35,37,45,51 Although the nature of these pleomorphic cells has been debated at length, an epithelial derivation with divergent mesenchymal differentiation is now accepted.28,47 In the current study, we sought to correlate the morphologic diversity of the cell components of PCs with their immunophenotype for different molecules involved in cell differen-
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TABLE 4. Correlation between the Percentage of Pleomorphic Cells and Clinicopathologic Data % Pleomorphic



Age 0–59 yr 60+ yr Sex Males Females Invasion No Yes Stage I >I Necrosis No Yes PS ⱕ80 90 100 Diameter I



Marker



Mean ± SD



Median



P Value‡



Mean ± SD



Median



P Value‡



Mean ± SD



Median



P Value‡



Ck E* Ck Pl* Vim E* Vim Pl* Ema E* Ema Pl* CEA E* CEA Pl* p53 E* p53 Pl* Ki67 E* Ki67 Pl* p21 E* p21 Pl* p27nE* p27nPl* p27cE* p27cPl* FHIT E* FHIT Pl* Fascin E* Fascin Pl* MVD E† MVD Pl†



75.7 ± 13.8 29.3 ± 25.2 25.5 ± 26.4 70.1 ± 21.8 69.5 ± 19.6 29.9 ± 29.2 14.7 ± 21.3 3.2 ± 9.4 27.9 ± 31.9 31.2 ± 33.8 40.0 ± 16.6 47.2 ± 20.9 28.8 ± 19.9 13.5 ± 12.7 40.5 ± 29.1 24.2 ± 21.0 10.8 ± 15.0 2.3 ± 4.5 24.1 ± 26.8 14.8 ± 22.6 52.6 ± 29.5 70.3 ± 22.2 71.9 ± 52.0 05.1 ± 67.3



80 18 18 80 80 18 2.5 0 12 15 36 50 30 14 40 15 4 0 20 5 45 80 57 90
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