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Abstract

        
Sarcoidosis is a multisystemic granulomatous disorder that can affect virtually any organ. However, pulmonary and thoracic lymph node involvement predominates; abnormalities on chest radiographs are present in 80 to 90% of patients with sarcoidosis. High-resolution computed tomographic (HRCT) scans are superior to chest X-rays in assessing extent of disease, and some CT features may discriminate an active inflammatory component (which may be amenable to therapy) from fibrosis (for which therapy is not indicated). Typical findings on HRCT include micronodules, perilymphatic and bronchocentric distribution, perihilar opacities, and varying degrees of fibrosis. Less common findings on CT include mass-like or alveolar opacities, miliary opacities, mosaic attenuation, honeycomb cysts, and cavitation. With progressive disease, fibrosis, architectural distortion, upper lobe volume loss with hilar retraction, coarse linear bands, cysts, and bullae may be observed. We discuss the salient CT findings in patients with sarcoidosis (with a major focus on pulmonary features) and present classical radiographic and histopathological images of a few extrapulmonary sites.

      


        
[bookmark: N10E40]
Keywords

        sarcoidosis - 
        pulmonary - 
        lymphadenopathy - 
        granuloma - 
        high-resolution CT scan - 
        fibrosis
      





[bookmark: info]
Publication History

Article published online:
10 August 2020



© 2020. Thieme. All rights reserved.

Thieme Medical Publishers
333 Seventh Avenue, New York, NY 10001, USA.




 

[bookmark: ]

[bookmark: N118B2]
	
References


	
[bookmark: JR01607-1]1 
          
            Lynch III JP, 
          
          
            Sharma OP, 
          
          
            Baughman RP. 
          
        Extrapulmonary sarcoidosis. Semin Respir Infect 1998; 13 (03) 229-254 





PubMedGoogle Scholar





	
[bookmark: JR01607-2]2 
          
            Iannuzzi MC, 
          
          
            Rybicki BA, 
          
          
            Teirstein AS. 
          
        Sarcoidosis. N Engl J Med 2007; 357 (21) 2153-2165 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-3]3 
          
            Judson MA. 
          
        Extrapulmonary sarcoidosis. Semin Respir Crit Care Med 2007; 28 (01) 83-101 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR01607-4]4 
          
            Nunes H, 
          
          
            Brillet PY, 
          
          
            Valeyre D, 
          
          
            Brauner MW, 
          
          
            Wells AU. 
          
        Imaging in sarcoidosis. Semin Respir Crit Care Med 2007; 28 (01) 102-120 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR01607-5]5 
          
            Lynch III JP, 
          
          
            Kazerooni EA, 
          
          
            Gay SE. 
          
        Pulmonary sarcoidosis. Clin Chest Med 1997; 18 (04) 755-785 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-6]6 
          
            Lynch III JP, 
          
          
            Ma YL, 
          
          
            Koss MN, 
          
          
            White ES. 
          
        Pulmonary sarcoidosis. Semin Respir Crit Care Med 2007; 28 (01) 53-74 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR01607-7]7 
          
            Criado E, 
          
          
            Sánchez M, 
          
          
            Ramírez J. 
          
          , et al.  
        Pulmonary sarcoidosis: typical and atypical manifestations at high-resolution CT with pathologic correlation. Radiographics 2010; 30 (06) 1567-1586 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-8]8 
          
            Lynch III JP. 
          
        Computed tomographic scanning in sarcoidosis. Semin Respir Crit Care Med 2003; 24 (04) 393-418 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR01607-9]9 
          
            Remy-Jardin M, 
          
          
            Giraud F, 
          
          
            Remy J, 
          
          
            Copin MC, 
          
          
            Gosselin B, 
          
          
            Duhamel A. 
          
        Importance of ground-glass attenuation in chronic diffuse infiltrative lung disease: pathologic-CT correlation. Radiology 1993; 189 (03) 693-698 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-10]10 
          
            Murdoch J, 
          
          
            Müller NL. 
          
        Pulmonary sarcoidosis: changes on follow-up CT examination. AJR Am J Roentgenol 1992; 159 (03) 473-477 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-11]11 
          
            Niimi H, 
          
          
            Kang EY, 
          
          
            Kwong JS, 
          
          
            Carignan S, 
          
          
            Müller NL. 
          
        CT of chronic infiltrative lung disease: prevalence of mediastinal lymphadenopathy. J Comput Assist Tomogr 1996; 20 (02) 305-308 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-12]12 
          
            Sider L, 
          
          
            Horton Jr ES. 
          
        Hilar and mediastinal adenopathy in sarcoidosis as detected by computed tomography. J Thorac Imaging 1990; 5 (02) 77-80 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-13]13 
          
            Patil SN, 
          
          
            Levin DL. 
          
        Distribution of thoracic lymphadenopathy in sarcoidosis using computed tomography. J Thorac Imaging 1999; 14 (02) 114-117 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-14]14 
          
            Gawne-Cain ML, 
          
          
            Hansell DM. 
          
        The pattern and distribution of calcified mediastinal lymph nodes in sarcoidosis and tuberculosis: a CT study. Clin Radiol 1996; 51 (04) 263-267 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-15]15 
          
            Traill ZC, 
          
          
            Maskell GF, 
          
          
            Gleeson FV. 
          
        High-resolution CT findings of pulmonary sarcoidosis. AJR Am J Roentgenol 1997; 168 (06) 1557-1560 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-16]16 
          
            Nishimura K, 
          
          
            Itoh H, 
          
          
            Kitaichi M, 
          
          
            Nagai S, 
          
          
            Izumi T. 
          
        Pulmonary sarcoidosis: correlation of CT and histopathologic findings. Radiology 1993; 189 (01) 105-109 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-17]17 
          
            Nishimura K, 
          
          
            Itoh H, 
          
          
            Kitaichi M, 
          
          
            Nagai S, 
          
          
            Izumi T. 
          
        CT and pathological correlation of pulmonary sarcoidosis. Semin Ultrasound CT MR 1995; 16 (05) 361-370 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-18]18 
          
            Lenique F, 
          
          
            Brauner MW, 
          
          
            Grenier P, 
          
          
            Battesti JP, 
          
          
            Loiseau A, 
          
          
            Valeyre D. 
          
        CT assessment of bronchi in sarcoidosis: endoscopic and pathologic correlations. Radiology 1995; 194 (02) 419-423 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-19]19 
          
            Nakatsu M, 
          
          
            Hatabu H, 
          
          
            Morikawa K. 
          
          , et al.  
        Large coalescent parenchymal nodules in pulmonary sarcoidosis: “sarcoid galaxy” sign. AJR Am J Roentgenol 2002; 178 (06) 1389-1393 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-20]20 
          
            Honda O, 
          
          
            Johkoh T, 
          
          
            Ichikado K. 
          
          , et al.  
        Comparison of high resolution CT findings of sarcoidosis, lymphoma, and lymphangitic carcinoma: is there any difference of involved interstitium?. J Comput Assist Tomogr 1999; 23 (03) 374-379 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-21]21 
          
            Johkoh T, 
          
          
            Ikezoe J, 
          
          
            Takeuchi N. 
          
          , et al.  
        CT findings in “pseudoalveolar” sarcoidosis. J Comput Assist Tomogr 1992; 16 (06) 904-907 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-22]22 
          
            Bergin CJ, 
          
          
            Bell DY, 
          
          
            Coblentz CL. 
          
          , et al.  
        Sarcoidosis: correlation of pulmonary parenchymal pattern at CT with results of pulmonary function tests. Radiology 1989; 171 (03) 619-624 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-23]23 
          
            Hansell DM, 
          
          
            Bankier AA, 
          
          
            MacMahon H, 
          
          
            McLoud TC, 
          
          
            Müller NL, 
          
          
            Remy J. 
          
        Fleischner Society: glossary of terms for thoracic imaging. Radiology 2008; 246 (03) 697-722 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-24]24 
          
            Grenier P, 
          
          
            Valeyre D, 
          
          
            Cluzel P, 
          
          
            Brauner MW, 
          
          
            Lenoir S, 
          
          
            Chastang C. 
          
        Chronic diffuse interstitial lung disease: diagnostic value of chest radiography and high-resolution CT. Radiology 1991; 179 (01) 123-132 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-25]25 
          
            Walker CM, 
          
          
            Abbott GF, 
          
          
            Greene RE, 
          
          
            Shepard JA, 
          
          
            Vummidi D, 
          
          
            Digumarthy SR. 
          
        Imaging pulmonary infection: classic signs and patterns. AJR Am J Roentgenol 2014; 202 (03) 479-492 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-26]26 
          
            Herraez Ortega I, 
          
          
            Alonso Orcajo N, 
          
          
            Lopez Gonzalez L. 
          
        [The “sarcoid cluster sign”. A new sign in high resolution chest CT]. Radiologia (Madr) 2009; 51 (05) 495-499 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-27]27 
          
            Heo JN, 
          
          
            Choi YW, 
          
          
            Jeon SC, 
          
          
            Park CK. 
          
        Pulmonary tuberculosis: another disease showing clusters of small nodules. AJR Am J Roentgenol 2005; 184 (02) 639-642 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-28]28 
          
            Koide T, 
          
          
            Saraya T, 
          
          
            Tsukahara Y. 
          
          , et al.  
        Clinical significance of the “galaxy sign” in patients with pulmonary sarcoidosis in a Japanese single-center cohort. Sarcoidosis Vasc Diffuse Lung Dis 2016; 33 (03) 247-252 





PubMedGoogle Scholar





	
[bookmark: JR01607-29]29 
          
            Oda M, 
          
          
            Saraya T, 
          
          
            Shirai T, 
          
          
            Ishikawa N, 
          
          
            Fujiwara M, 
          
          
            Takizawa H. 
          
        Multiple huge “cluster” and “galaxy” signs on chest radiography in a patient with pulmonary tuberculosis. Respirol Case Rep 2019; 7 (03) e00398 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-30]30 
          
            Marten K, 
          
          
            Rummeny EJ, 
          
          
            Engelke C. 
          
        The CT halo: a new sign in active pulmonary sarcoidosis. Br J Radiol 2004; 77 (924) 1042-1045 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-31]31 
          
            Marlow TJ, 
          
          
            Krapiva PI, 
          
          
            Schabel SI, 
          
          
            Judson MA. 
          
        The “fairy ring”: a new radiographic finding in sarcoidosis. Chest 1999; 115 (01) 275-276 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-32]32 
          
            Brauner MW, 
          
          
            Grenier P, 
          
          
            Mompoint D, 
          
          
            Lenoir S, 
          
          
            de Crémoux H. 
          
        Pulmonary sarcoidosis: evaluation with high-resolution CT. Radiology 1989; 172 (02) 467-471 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-33]33 
          
            Akira M, 
          
          
            Kozuka T, 
          
          
            Inoue Y, 
          
          
            Sakatani M. 
          
        Long-term follow-up CT scan evaluation in patients with pulmonary sarcoidosis. Chest 2005; 127 (01) 185-191 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-34]34 
          
            Terasaki H, 
          
          
            Fujimoto K, 
          
          
            Müller NL. 
          
          , et al.  
        Pulmonary sarcoidosis: comparison of findings of inspiratory and expiratory high-resolution CT and pulmonary function tests between smokers and nonsmokers. AJR Am J Roentgenol 2005; 185 (02) 333-338 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-35]35 
          
            Müller NL, 
          
          
            Miller RR. 
          
        Ground-glass attenuation, nodules, alveolitis, and sarcoid granulomas. Radiology 1993; 189 (01) 31-32 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-36]36 
          
            Brauner MW, 
          
          
            Lenoir S, 
          
          
            Grenier P, 
          
          
            Cluzel P, 
          
          
            Battesti JP, 
          
          
            Valeyre D. 
          
        Pulmonary sarcoidosis: CT assessment of lesion reversibility. Radiology 1992; 182 (02) 349-354 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-37]37 
          
            Shorr AF, 
          
          
            Torrington KG, 
          
          
            Hnatiuk OW. 
          
        Endobronchial involvement and airway hyperreactivity in patients with sarcoidosis. Chest 2001; 120 (03) 881-886 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-38]38 
          
            Gleeson FV, 
          
          
            Traill ZC, 
          
          
            Hansell DM. 
          
        Evidence of expiratory CT scans of small-airway obstruction in sarcoidosis. AJR Am J Roentgenol 1996; 166 (05) 1052-1054 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-39]39 
          
            Hansell DM, 
          
          
            Milne DG, 
          
          
            Wilsher ML, 
          
          
            Wells AU. 
          
        Pulmonary sarcoidosis: morphologic associations of airflow obstruction at thin-section CT. Radiology 1998; 209 (03) 697-704 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-40]40 
          
            Fazzi P, 
          
          
            Sbragia P, 
          
          
            Solfanelli S, 
          
          
            Troilo S, 
          
          
            Giuntini C. 
          
        Functional significance of the decreased attenuation sign on expiratory CT in pulmonary sarcoidosis : report of four cases. Chest 2001; 119 (04) 1270-1274 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-41]41 
          
            Davies CW, 
          
          
            Tasker AD, 
          
          
            Padley SP, 
          
          
            Davies RJ, 
          
          
            Gleeson FV. 
          
        Air trapping in sarcoidosis on computed tomography: correlation with lung function. Clin Radiol 2000; 55 (03) 217-221 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-42]42 
          
            Bartz RR, 
          
          
            Stern EJ. 
          
        Airways obstruction in patients with sarcoidosis: expiratory CT scan findings. J Thorac Imaging 2000; 15 (04) 285-289 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-43]43 
          
            Magkanas E, 
          
          
            Voloudaki A, 
          
          
            Bouros D. 
          
          , et al.  
        Pulmonary sarcoidosis. Correlation of expiratory high-resolution CT findings with inspiratory patterns and pulmonary function tests. Acta Radiol 2001; 42 (05) 494-501 





PubMedGoogle Scholar





	
[bookmark: JR01607-44]44 
          
            Nishino M, 
          
          
            Kuroki M, 
          
          
            Roberts DH, 
          
          
            Mori Y, 
          
          
            Boiselle PM, 
          
          
            Hatabu H. 
          
        Bronchomalacia in sarcoidosis: evaluation on volumetric expiratory high-resolution CT of the lung. Acad Radiol 2005; 12 (05) 596-601 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-45]45 
          
            Armstrong JR, 
          
          
            Radke JR, 
          
          
            Kvale PA, 
          
          
            Eichenhorn MS, 
          
          
            Popovich Jr J. 
          
        Endoscopic findings in sarcoidosis. Characteristics and correlations with radiographic staging and bronchial mucosal biopsy yield. Ann Otol Rhinol Laryngol 1981; 90 (4, Pt 1): 339-343 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-46]46 
          
            Mendelson DS, 
          
          
            Norton K, 
          
          
            Cohen BA, 
          
          
            Brown LK, 
          
          
            Rabinowitz JG. 
          
        Bronchial compression: an unusual manifestation of sarcoidosis. J Comput Assist Tomogr 1983; 7 (05) 892-894 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-47]47 
          
            Chambellan A, 
          
          
            Turbie P, 
          
          
            Nunes H, 
          
          
            Brauner M, 
          
          
            Battesti JP, 
          
          
            Valeyre D. 
          
        Endoluminal stenosis of proximal bronchi in sarcoidosis: bronchoscopy, function, and evolution. Chest 2005; 127 (02) 472-481 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-48]48 
          
            McCann BG, 
          
          
            Harrison BD. 
          
        Bronchiolar narrowing and occlusion in sarcoidosis–correlation of pathology with physiology. Respir Med 1991; 85 (01) 65-67 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-49]49 
          
            Hennebicque AS, 
          
          
            Nunes H, 
          
          
            Brillet PY, 
          
          
            Moulahi H, 
          
          
            Valeyre D, 
          
          
            Brauner MW. 
          
        CT findings in severe thoracic sarcoidosis. Eur Radiol 2005; 15 (01) 23-30 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-50]50 
          
            Primack SL, 
          
          
            Hartman TE, 
          
          
            Hansell DM, 
          
          
            Müller NL. 
          
        End-stage lung disease: CT findings in 61 patients. Radiology 1993; 189 (03) 681-686 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-51]51 
          
            Olsson T, 
          
          
            Björnstad-Pettersen H, 
          
          
            Stjernberg NL. 
          
        Bronchostenosis due to sarcoidosis: a cause of atelectasis and airway obstruction simulating pulmonary neoplasm and chronic obstructive pulmonary disease. Chest 1979; 75 (06) 663-666 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-52]52 
          
            Udwadia ZF, 
          
          
            Pilling JR, 
          
          
            Jenkins PF, 
          
          
            Harrison BD. 
          
        Bronchoscopic and bronchographic findings in 12 patients with sarcoidosis and severe or progressive airways obstruction. Thorax 1990; 45 (04) 272-275 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-53]53 
          
            Fouty BW, 
          
          
            Pomeranz M, 
          
          
            Thigpen TP, 
          
          
            Martin RJ. 
          
        Dilatation of bronchial stenoses due to sarcoidosis using a flexible fiberoptic bronchoscope. Chest 1994; 106 (03) 677-680 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-54]54 
          
            Aye M, 
          
          
            Campbell AP, 
          
          
            Greenstone MA. 
          
        An unusual case of lobar collapse. Chest 2002; 122 (04) 1465-1466 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-55]55 
          
            Nunes H, 
          
          
            Uzunhan Y, 
          
          
            Gille T, 
          
          
            Lamberto C, 
          
          
            Valeyre D, 
          
          
            Brillet PY. 
          
        Imaging of sarcoidosis of the airways and lung parenchyma and correlation with lung function. Eur Respir J 2012; 40 (03) 750-765 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-56]56 
          
            Witko J, 
          
          
            Strazzella WD, 
          
          
            Safirstein BH. 
          
        Upper lobe collapse due to endobronchial sarcoidosis. AJR Am J Roentgenol 1990; 154 (04) 897-898 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-57]57 
          
            Munt PW. 
          
        Middle lobe atelectasis in sarcoidosis. Report of a case with prompt resolution concomitant with corticosteroid administration. Am Rev Respir Dis 1973; 108 (02) 357-360 





PubMedGoogle Scholar





	
[bookmark: JR01607-58]58 
          
            Rockoff SD, 
          
          
            Rohatgi PK. 
          
        Unusual manifestations of thoracic sarcoidosis. AJR Am J Roentgenol 1985; 144 (03) 513-528 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-59]59 
          
            Hadfield JW, 
          
          
            Page RL, 
          
          
            Flower CD, 
          
          
            Stark JE. 
          
        Localised airway narrowing in sarcoidosis. Thorax 1982; 37 (06) 443-447 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-60]60 
          
            Abehsera M, 
          
          
            Valeyre D, 
          
          
            Grenier P, 
          
          
            Jaillet H, 
          
          
            Battesti JP, 
          
          
            Brauner MW. 
          
        Sarcoidosis with pulmonary fibrosis: CT patterns and correlation with pulmonary function. AJR Am J Roentgenol 2000; 174 (06) 1751-1757 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-61]61 
          
            Laohaburanakit P, 
          
          
            Chan A. 
          
        Obstructive sarcoidosis. Clin Rev Allergy Immunol 2003; 25 (02) 115-129 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-62]62 
          
            Judson MA, 
          
          
            Strange C. 
          
        Bullous sarcoidosis: a report of three cases. Chest 1998; 114 (05) 1474-1478 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-63]63 
          
            Zar HJ, 
          
          
            Cole RP. 
          
        Bullous emphysema occurring in pulmonary sarcoidosis. Respiration 1995; 62 (05) 290-293 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-64]64 
          
            Sawahata M, 
          
          
            Johkoh T, 
          
          
            Kawanobe T. 
          
          , et al.  
        Computed tomography images of fibrotic pulmonary sarcoidosis leading to chronic respiratory failure. J Clin Med 2020; 9 (01) E142 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-65]65 
          
            Zhang C, 
          
          
            Chan KM, 
          
          
            Schmidt LA, 
          
          
            Myers JL. 
          
        Histopathology of explanted lungs from patients with a diagnosis of pulmonary sarcoidosis. Chest 2016; 149 (02) 499-507 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-66]66 
          
            Rohatgi PK, 
          
          
            Schwab LE. 
          
        Primary acute pulmonary cavitation in sarcoidosis. AJR Am J Roentgenol 1980; 134 (06) 1199-1203 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-67]67 
          
            Ichikawa Y, 
          
          
            Fujimoto K, 
          
          
            Shiraishi T, 
          
          
            Oizumi K. 
          
        Primary cavitary sarcoidosis: high-resolution CT findings. AJR Am J Roentgenol 1994; 163 (03) 745 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-68]68 
          
            Biem J, 
          
          
            Hoffstein V. 
          
        Aggressive cavitary pulmonary sarcoidosis. Am Rev Respir Dis 1991; 143 (02) 428-430 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-69]69 
          
            Tellis CJ, 
          
          
            Putnam JS. 
          
        Cavitation in large multinodular pulmonary disease a rare manifestation of sarcoidosis. Chest 1977; 71 (06) 792-793 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-70]70 
          
            Xu L, 
          
          
            Kligerman S, 
          
          
            Burke A. 
          
        End-stage sarcoid lung disease is distinct from usual interstitial pneumonia. Am J Surg Pathol 2013; 37 (04) 593-600 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-71]71 
          
            Collins BF, 
          
          
            McClelland RL, 
          
          
            Ho LA. 
          
          , et al.  
        Sarcoidosis and IPF in the same patient-a coincidence, an association or a phenotype?. Respir Med 2018; 144S: S20-S27 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-72]72 
          
            Lynch III JP, 
          
          
            Saggar R, 
          
          
            Weigt SS, 
          
          
            Zisman DA, 
          
          
            White ES. 
          
        Usual interstitial pneumonia. Semin Respir Crit Care Med 2006; 27 (06) 634-651 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR01607-73]73 
          
            Lynch III JP, 
          
          
            Wurfel M, 
          
          
            Flaherty K. 
          
          , et al.  
        Usual interstitial pneumonia. Semin Respir Crit Care Med 2001; 22 (04) 357-386 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR01607-74]74 
          
            Shigemitsu H, 
          
          
            Azuma A. 
          
        Sarcoidosis and interstitial pulmonary fibrosis; two distinct disorders or two ends of the same spectrum. Curr Opin Pulm Med 2011; 17 (05) 303-307 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-75]75 
          
            Nobata K, 
          
          
            Kasai T, 
          
          
            Fujimura M. 
          
          , et al.  
        Pulmonary sarcoidosis with usual interstitial pneumonia distributed predominantly in the lower lung fields. Intern Med 2006; 45 (06) 359-362 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-76]76 
          
            Tachibana K, 
          
          
            Arai T, 
          
          
            Kagawa T. 
          
          , et al.  
        A case of combined sarcoidosis and usual interstitial pneumonia. Intern Med 2012; 51 (14) 1893-1897 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-77]77 
          
            Shlobin OA, 
          
          
            Nathan SD. 
          
        Management of end-stage sarcoidosis: pulmonary hypertension and lung transplantation. Eur Respir J 2012; 39 (06) 1520-1533 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-78]78 
          
            Uzunhan Y, 
          
          
            Nunes H, 
          
          
            Jeny F. 
          
          , et al.  
        Chronic pulmonary aspergillosis complicating sarcoidosis. Eur Respir J 2017; 49 (06) 1602396 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-79]79 
          
            Shorr AF, 
          
          
            Helman DL, 
          
          
            Davies DB, 
          
          
            Nathan SD. 
          
        Pulmonary hypertension in advanced sarcoidosis: epidemiology and clinical characteristics. Eur Respir J 2005; 25 (05) 783-788 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-80]80 
          
            Nunes H, 
          
          
            Humbert M, 
          
          
            Capron F. 
          
          , et al.  
        Pulmonary hypertension associated with sarcoidosis: mechanisms, haemodynamics and prognosis. Thorax 2006; 61 (01) 68-74 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-81]81 
          
            Shorr AF, 
          
          
            Davies DB, 
          
          
            Nathan SD. 
          
        Outcomes for patients with sarcoidosis awaiting lung transplantation. Chest 2002; 122 (01) 233-238 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-82]82 
          
            Schachter EN, 
          
          
            Smith GJ, 
          
          
            Cohen GS, 
          
          
            Lee SH, 
          
          
            Laser A, 
          
          
            Gee JB. 
          
        Pulmonary granulomas in a patient with pulmonary veno-occlusive disease. Chest 1975; 67 (04) 487-489 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-83]83 
          
            Westcott JL, 
          
          
            DeGraff Jr AC. 
          
        Sarcoidosis, hilar adenopathy, and pulmonary artery narrowing. Radiology 1973; 108 (03) 585-586 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-84]84 
          
            Damuth TE, 
          
          
            Bower JS, 
          
          
            Cho K, 
          
          
            Dantzker DR. 
          
        Major pulmonary artery stenosis causing pulmonary hypertension in sarcoidosis. Chest 1980; 78 (06) 888-891 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-85]85 
          
            Hietala SO, 
          
          
            Stinnett RG, 
          
          
            Faunce III HF, 
          
          
            Sharpe Jr AR, 
          
          
            Scoggins WG, 
          
          
            Smith RH. 
          
        Pulmonary artery narrowing in sarcoidosis. JAMA 1977; 237 (06) 572-573 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-86]86 
          
            Smith LJ, 
          
          
            Lawrence JB, 
          
          
            Katzenstein AA. 
          
        Vascular sarcoidosis: a rare cause of pulmonary hypertension. Am J Med Sci 1983; 285 (01) 38-44 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-87]87 
          
            Denning DW. 
          
        Sarcoidosis and aspergillosis: a tough combination. Eur Respir J 2017; 49 (06) 1700574 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-88]88 
          
            Denning DW, 
          
          
            Pleuvry A, 
          
          
            Cole DC. 
          
        Global burden of chronic pulmonary aspergillosis complicating sarcoidosis. Eur Respir J 2013; 41 (03) 621-626 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-89]89 
          
            Patterson KC, 
          
          
            Strek ME. 
          
        Pulmonary fibrosis in sarcoidosis. Clinical features and outcomes. Ann Am Thorac Soc 2013; 10 (04) 362-370 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-90]90 
          
            Keir GJ, 
          
          
            Garfield B, 
          
          
            Hansell DM. 
          
          , et al.  
        Cyclical caspofungin for chronic pulmonary aspergillosis in sarcoidosis. Thorax 2014; 69 (03) 287-288 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-91]91 
          
            Kravitz JN, 
          
          
            Steed LL, 
          
          
            Judson MA. 
          
        Intracavitary voriconazole for the treatment of hemoptysis complicating Pseudallescheria angusta pulmonary mycetomas in fibrocystic sarcoidosis. Med Mycol 2011; 49 (02) 198-201 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-92]92 
          
            Hadjiliadis D, 
          
          
            Sporn TA, 
          
          
            Perfect JR, 
          
          
            Tapson VF, 
          
          
            Davis RD, 
          
          
            Palmer SM. 
          
        Outcome of lung transplantation in patients with mycetomas. Chest 2002; 121 (01) 128-134 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-93]93 
          
            Waldhorn RE, 
          
          
            Tsou E, 
          
          
            Kerwin DM. 
          
        Invasive pulmonary aspergillosis associated with aspergilloma in sarcoidosis. South Med J 1983; 76 (02) 251-253 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-94]94 
          
            Wollschlager C, 
          
          
            Khan F. 
          
        Aspergillomas complicating sarcoidosis. A prospective study in 100 patients. Chest 1984; 86 (04) 585-588 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-95]95 
          
            Shapiro MJ, 
          
          
            Albelda SM, 
          
          
            Mayock RL, 
          
          
            McLean GK. 
          
        Severe hemoptysis associated with pulmonary aspergilloma. Percutaneous intracavitary treatment. Chest 1988; 94 (06) 1225-1231 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-96]96 
          
            Tomlinson JR, 
          
          
            Sahn SA. 
          
        Aspergilloma in sarcoid and tuberculosis. Chest 1987; 92 (03) 505-508 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-97]97 
          
            Franquet T, 
          
          
            Müller NL, 
          
          
            Giménez A, 
          
          
            Guembe P, 
          
          
            de La Torre J, 
          
          
            Bagué S. 
          
        Spectrum of pulmonary aspergillosis: histologic, clinical, and radiologic findings. Radiographics 2001; 21 (04) 825-837 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-98]98 
          
            Soskel NT, 
          
          
            Sharma OP. 
          
        Pleural involvement in sarcoidosis. Curr Opin Pulm Med 2000; 6 (05) 455-468 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-99]99 
          
            Loughney E, 
          
          
            Higgins BG. 
          
        Pleural sarcoidosis: a rare presentation. Thorax 1997; 52 (02) 200-201 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-100]100 
          
            Szwarcberg JB, 
          
          
            Glajchen N, 
          
          
            Teirstein AS. 
          
        Pleural involvement in chronic sarcoidosis detected by thoracic CT scanning. Sarcoidosis Vasc Diffuse Lung Dis 2005; 22 (01) 58-62 





PubMedGoogle Scholar





	
[bookmark: JR01607-101]101 
          
            Hamper UM, 
          
          
            Fishman EK, 
          
          
            Khouri NF, 
          
          
            Johns CJ, 
          
          
            Wang KP, 
          
          
            Siegelman SS. 
          
        Typical and atypical CT manifestations of pulmonary sarcoidosis. J Comput Assist Tomogr 1986; 10 (06) 928-936 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-102]102 
          
            Huggins JT, 
          
          
            Doelken P, 
          
          
            Sahn SA, 
          
          
            King L, 
          
          
            Judson MA. 
          
        Pleural effusions in a series of 181 outpatients with sarcoidosis. Chest 2006; 129 (06) 1599-1604 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-103]103 
          
            Jarman PR, 
          
          
            Whyte MK, 
          
          
            Sabroe I, 
          
          
            Hughes JM. 
          
        Sarcoidosis presenting with chylothorax. Thorax 1995; 50 (12) 1324-1325 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-104]104 
          
            Aberg H, 
          
          
            Bah M, 
          
          
            Waters AW. 
          
        Sarcoidosis: complicated by chylothorax. Minn Med 1966; 49 (07) 1065-1070 





PubMedGoogle Scholar





	
[bookmark: JR01607-105]105 
          
            Parker JM, 
          
          
            Torrington KG, 
          
          
            Phillips YY. 
          
        Sarcoidosis complicated by chylothorax. South Med J 1994; 87 (08) 860-862 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-106]106 
          
            Flora G, 
          
          
            Dostanic D, 
          
          
            Jakovic R, 
          
          
            Sharma OP. 
          
        Pneumothorax in sarcoidosis. Sarcoidosis 1991; 8 (01) 75-79 





PubMedGoogle Scholar





	
[bookmark: JR01607-107]107 
          
            Froudarakis ME, 
          
          
            Bouros D, 
          
          
            Voloudaki A. 
          
          , et al.  
        Pneumothorax as a first manifestation of sarcoidosis. Chest 1997; 112 (01) 278-280 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-108]108 
          
            Niimi H, 
          
          
            Hartman TE, 
          
          
            Müller NL. 
          
        Necrotizing sarcoid granulomatosis: computed tomography and pathologic findings. J Comput Assist Tomogr 1995; 19 (06) 920-923 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-109]109 
          
            Churg A, 
          
          
            Carrington CB, 
          
          
            Gupta R. 
          
        Necrotizing sarcoid granulomatosis. Chest 1979; 76 (04) 406-413 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-110]110 
          
            Liebow AA. 
          
        The J. Burns Amberson lecture–pulmonary angiitis and granulomatosis. Am Rev Respir Dis 1973; 108 (01) 1-18 





PubMedGoogle Scholar





	
[bookmark: JR01607-111]111 
          
            Churg A. 
          
        Pulmonary angiitis and granulomatosis revisited. Hum Pathol 1983; 14 (10) 868-883 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-112]112 
          
            Koss MN, 
          
          
            Hochholzer L, 
          
          
            Feigin DS, 
          
          
            Garancis JC, 
          
          
            Ward PA. 
          
        Necrotizing sarcoid-like granulomatosis: clinical, pathologic, and immunopathologic findings. Hum Pathol 1980; 11 (5, Suppl): 510-519 





PubMedGoogle Scholar





	
[bookmark: JR01607-113]113 
          
            Quaden C, 
          
          
            Tillie-Leblond I, 
          
          
            Delobbe A. 
          
          , et al.  
        Necrotising sarcoid granulomatosis: clinical, functional, endoscopical and radiographical evaluations. Eur Respir J 2005; 26 (05) 778-785 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-114]114 
          
            Rosen Y, 
          
          
            Moon S, 
          
          
            Huang CT, 
          
          
            Gourin A, 
          
          
            Lyons HA. 
          
        Granulomatous pulmonary angiitis in sarcoidosis. Arch Pathol Lab Med 1977; 101 (04) 170-174 





PubMedGoogle Scholar





	
[bookmark: JR01607-115]115 
          
            Karpathiou G, 
          
          
            Batistatou A, 
          
          
            Boglou P, 
          
          
            Stefanou D, 
          
          
            Froudarakis ME. 
          
        Necrotizing sarcoid granulomatosis: a distinctive form of pulmonary granulomatous disease. Clin Respir J 2018; 12 (04) 1313-1319 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-116]116 
          
            Malaisamy S, 
          
          
            Dalal B, 
          
          
            Bimenyuy C, 
          
          
            Soubani AO. 
          
        The clinical and radiologic features of nodular pulmonary sarcoidosis. Lung 2009; 187 (01) 9-15 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-117]117 
          
            Rosen Y. 
          
        Four decades of necrotizing sarcoid granulomatosis: what do we know now?. Arch Pathol Lab Med 2015; 139 (02) 252-262 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-118]118 
          
            Onal E, 
          
          
            Lopata M, 
          
          
            Lourenço RV. 
          
        Nodular pulmonary sarcoidosis. Clinical, roentgenographic, and physiologic course in five patients. Chest 1977; 72 (03) 296-300 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-119]119 
          
            Romer FK. 
          
        Sarcoidosis with large nodular lesions simulating pulmonary metastases. An analysis of 126 cases of intrathoracic sarcoidosis. Scand J Respir Dis 1977; 58 (01) 11-16 





PubMedGoogle Scholar





	
[bookmark: JR01607-120]120 
          
            Rose RM, 
          
          
            Lee RG, 
          
          
            Costello P. 
          
        Solitary nodular sarcoidosis. Clin Radiol 1985; 36 (06) 589-592 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-121]121 
          
            Yeboah J, 
          
          
            Afkhami M, 
          
          
            Lee C, 
          
          
            Sharma OP. 
          
        Necrotizing sarcoid granulomatosis. Curr Opin Pulm Med 2012; 18 (05) 493-498 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-122]122 
          
            Warshauer DM, 
          
          
            Molina PL, 
          
          
            Hamman SM. 
          
          , et al.  
        Nodular sarcoidosis of the liver and spleen: analysis of 32 cases. Radiology 1995; 195 (03) 757-762 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-123]123 
          
            Warshauer DM, 
          
          
            Semelka RC, 
          
          
            Ascher SM. 
          
        Nodular sarcoidosis of the liver and spleen: appearance on MR images. J Magn Reson Imaging 1994; 4 (04) 553-557 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-124]124 
          
            Scott GC, 
          
          
            Berman JM, 
          
          
            Higgins Jr JL. 
          
        CT patterns of nodular hepatic and splenic sarcoidosis: a review of the literature. J Comput Assist Tomogr 1997; 21 (03) 369-372 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-125]125 
          
            Selroos O, 
          
          
            Koivunen E. 
          
        Usefulness of fine-needle aspiration biopsy of spleen in diagnosis of sarcoidosis. Chest 1983; 83 (02) 193-195 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-126]126 
          
            Tetikkurt C, 
          
          
            Yanardag H, 
          
          
            Pehlivan M, 
          
          
            Bilir M. 
          
        Clinical features and prognostic significance of splenic involvement in sarcoidosis. Monaldi Arch Chest Dis 2017; 87 (03) 893 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-127]127 
          
            Tana C, 
          
          
            Iannetti G, 
          
          
            Mezzetti A, 
          
          
            Schiavone C. 
          
        Splenic sarcoidosis remains a diagnostic challenge. J Clin Ultrasound 2014; 42 (03) 156 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-128]128 
          
            Culver DA, 
          
          
            Ribeiro Neto ML, 
          
          
            Moss BP, 
          
          
            Willis MA. 
          
        Neurosarcoidosis. Semin Respir Crit Care Med 2017; 38 (04) 499-513 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR01607-129]129 
          
            Tavee JO, 
          
          
            Stern BJ. 
          
        Neurosarcoidosis. Clin Chest Med 2015; 36 (04) 643-656 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-130]130 
          
            Carlson ML, 
          
          
            White Jr JR, 
          
          
            Espahbodi M. 
          
          , et al.  
        Cranial base manifestations of neurosarcoidosis: a review of 305 patients. Otol Neurotol 2015; 36 (01) 156-166 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-131]131 
          
            Chapelon C, 
          
          
            Ziza JM, 
          
          
            Piette JC. 
          
          , et al.  
        Neurosarcoidosis: signs, course and treatment in 35 confirmed cases. Medicine (Baltimore) 1990; 69 (05) 261-276 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-132]132 
          
            Fritz D, 
          
          
            van de Beek D, 
          
          
            Brouwer MC. 
          
        Clinical features, treatment and outcome in neurosarcoidosis: systematic review and meta-analysis. BMC Neurol 2016; 16 (01) 220 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-133]133 
          
            Leonhard SE, 
          
          
            Fritz D, 
          
          
            Eftimov F, 
          
          
            van der Kooi AJ, 
          
          
            van de Beek D, 
          
          
            Brouwer MC. 
          
        Neurosarcoidosis in a tertiary referral center: a cross-sectional cohort study. Medicine (Baltimore) 2016; 95 (14) e3277 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-134]134 
          
            Pawate S, 
          
          
            Moses H, 
          
          
            Sriram S. 
          
        Presentations and outcomes of neurosarcoidosis: a study of 54 cases. QJM 2009; 102 (07) 449-460 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-135]135 
          
            Shah R, 
          
          
            Roberson GH, 
          
          
            Curé JK. 
          
        Correlation of MR imaging findings and clinical manifestations in neurosarcoidosis. AJNR Am J Neuroradiol 2009; 30 (05) 953-961 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-136]136 
          
            Cohen-Aubart F, 
          
          
            Galanaud D, 
          
          
            Grabli D. 
          
          , et al.  
        Spinal cord sarcoidosis: clinical and laboratory profile and outcome of 31 patients in a case-control study. Medicine (Baltimore) 2010; 89 (02) 133-140 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-137]137 
          
            Cohen Aubart F, 
          
          
            Bouvry D, 
          
          
            Galanaud D. 
          
          , et al.  
        Long-term outcomes of refractory neurosarcoidosis treated with infliximab. J Neurol 2017; 264 (05) 891-897 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-138]138 
          
            Durel CA, 
          
          
            Marignier R, 
          
          
            Maucort-Boulch D. 
          
          , et al.  
        Clinical features and prognostic factors of spinal cord sarcoidosis: a multicenter observational study of 20 BIOPSY-PROVEN patients. J Neurol 2016; 263 (05) 981-990 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-139]139 
          
            Wilcox A, 
          
          
            Bharadwaj P, 
          
          
            Sharma OP. 
          
        Bone sarcoidosis. Curr Opin Rheumatol 2000; 12 (04) 321-330 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-140]140 
          
            Shorr AF, 
          
          
            Murphy FT, 
          
          
            Gilliland WR, 
          
          
            Hnatiuk W. 
          
        Osseous disease in patients with pulmonary sarcoidosis and musculoskeletal symptoms. Respir Med 2000; 94 (03) 228-232 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-141]141 
          
            Bechman K, 
          
          
            Christidis D, 
          
          
            Walsh S, 
          
          
            Birring SS, 
          
          
            Galloway J. 
          
        A review of the musculoskeletal manifestations of sarcoidosis. Rheumatology (Oxford) 2018; 57 (05) 777-783 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR01607-142]142 
          
            Sweiss NJ, 
          
          
            Patterson K, 
          
          
            Sawaqed R. 
          
          , et al.  
        Rheumatologic manifestations of sarcoidosis. Semin Respir Crit Care Med 2010; 31 (04) 463-473 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR01607-143]143 
          
            Blacksin MF, 
          
          
            Acello AN, 
          
          
            Kowalec J, 
          
          
            Lyons MM. 
          
        Osseous sarcoidosis of the foot: detection by MR imaging. AJR Am J Roentgenol 1994; 163 (06) 1444-1445 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 44.223.80.149
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  