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Abstract

Sarcoidosis is a chronic granulomatous disease of unknown origin. There are several modalities for diagnosis, staging and
therapeutic management of patients with sarcoidosis. Among these, whole-body F-18 fluorodeoxyglucose (FDG) positron
emission tomography/computed tomography is found to useful in patients with complex and multisystem forms of sarcoidosis.
Other modalities include Gallium scanning, assesment of angiotensin converting enzyme levels in blood, chest radiography,

mediastinoscopy etcetera.
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Introduction

Sarcoidosis is a chronic multisystem granulomatous
disease of unknown origin. Non caseous epitheloid cell
granulomas are observed in the affected tissue.!"?

Distribution

Although all parts of the body may be involved, the lung
is most frequently involved. Involvement of the skin,
eye and lymph nodes is also common.!? The lungs are
involved in 90% of patients, ranging from absence of
symptoms to severe interstitial lung disease."!

Karalezli et al. studied 50 cases with histopathologic
diagnosis of sarcoidosis and reported 40% extrapulmonary
involvement." Ocular involvement in sarcoidosis is the
second most frequent clinical manifestation, exceeded
only by pulmonary symptoms. The incidence of ocular
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inflammation has been reported between 22% and 47%
of patients with sarcoidosis.?#!

Neurosarcoidosis accounts for approximately 5-16%
of systemic sarcoidosis cases.”! The most common
symptoms are attributed to cranial nerve involvement.
Involvement of the spinal cord, while recognized, is rare
and can lead to abnormal sensation or weakness in one
or more limbs, or cauda equina symptoms.®

Pathogenesis

This diseaseis characterized by non-caseating granulomas
with proliferation of epitheloid cells.!!

Sarcoidosis has been suggested to be a granulomatous
disease with high-turnover characteristics. Specimens
from neurosarcoidosis have shown a granuloma rich
in epithelioid cells and surrounded by other immune
cells (e.g. plasma cells and mast cells).®!

Etiology

Sarcoidosis is a systemic disease of unknown etiology
with a wide variety of clinical and radiological
manifestations.! It seems that individuals with a
particular genetic predisposition! experience systemic
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granuloma formation owing to at least three major
events: Exposure to antigen; acquired cellular immunity
directed against the antigen; appearance of immune cells
that promote the inflammatory process.

Clinical Presentation

The clinical presentation of sarcoidosis varies
widely.' Previous studies have reported that 30-50%
of patients with sarcoidosis are asymptomatic at the
time of diagnosis.*° Symptoms of sarcoidosis are
largely non-specific. Low-grade fever (sometimes up
to 40 C), weight loss (usually limited to 2-6 kg during
the 10-12 weeks before presentation), night sweats and
arthralgias can be found in about 20-30% of patients.
Sarcoidosis is an important and frequently overlooked
cause of fever of unknown origin. Fatigue and skeletal
muscle weakness are more common, present in up to 70%
of patients when carefully looked for.*! According to their
initial presentation, sarcoidosis patients can be divided
two distinct subgroups: The acute form and the chronic
form. The acute form can present as classical Lofgren’s
syndrome, which is characterized by fever, bilateral hilar
lymphadenopathy, arthritis in ankle joints and erythema
nodosum."! The chronic form is characterized by an
insidious onset. Lupus pernio, chronic uveitis, higher age
at onset, chronic hypercalcemia, nephrocalcinosis, black
race, progressive pulmonary sarcoidosis, nasal mucosal
involvement, cystic bone lesions, neurosarcoidosis and
myocardial involvement are associated with chronic or
progressive course.!

Chest Radiography

The chest radiograph in sarcoidosis is divided into four
stages:["”! Stage I, bihilar adenopathy alone; Stage 1II,
adenopathy with infiltrates; Stage III, infiltrates alone;
Stage 1V, fibrosis. Patients with no significant changes
in chest radiograph are described as Stage 0.

Certain radiographic findings, although not diagnostic,
are highly suggestive of sarcoidosis. The finding of
enlarged bilateral and symmetric bronchopulmonary
and paratracheal lymph nodes has been recognized in
sarcoidosis since at least 1940.1%"l The parenchyma of the
lung may be normal or may demonstrate a variety of
abnormalities.!]

Mediastinoscopy

Mediastinoscopy remains the “gold standard”
for the diagnosis of pulmonary sarcoidosis,?!! but
mediastinoscopy is invasive and costly with greater
morbidity.?>2!

Gallium Scanning

The gallium scan is useful for detecting inflammation
throughout the body, which can show characteristic
uptake in patients with sarcoidosis, such as lambda
sign (positive uptake in the hilum of the chest) and
Panda sign (positive uptake in lacrimal glands).l"]
These findings are useful for confirming the diagnosis
of sarcoidosis; however, a few months of systemic
corticosteroid therapy rapidly downregulates the
transferring receptor, leading to a false-negative gallium
scan. !

Combined Gallium Scan and
Angiotensin Converting
Enzyme (ACE) Levels

Gallium 67 scanning may be helpful in determining
sights of inflammation for potential biopsy. Serum
ACE is a helpful diagnostic test, elevated in 56-86%
of patients with sarcoidosis. ACE is felt to be released
from epithelioid cells derived from macrophages. The
combination of an abnormal gallium scan and elevated
serum ACE levels yields a specificity of 83-99% in
patients with sarcoidosis.?!

Fluorodeoxyglucose (FDG) Positron
Emission Tomography (PET) Scanning

Although F-18 FDG is established and used as an
oncological agent,! it is also readily taken up in
various infectious and inflammatory conditions.P"
18F-FDG-PET can also be of value for evaluating systemic
inflammatory activity®! and is more sensitive than
gallium scanning.2%!

FDG PET has been proposed to have considerable
potential in the evaluation of inflammatory and infectious
processes.?*¥! It is known that there is significant FDG
accumulation in sarcoid lesions. 2!

The increased activity on FDG is present not only in the
malignant tumors but also in granulomatous lesions such
as sarcoidosis.4¢!

Increased F-18 FDG uptake is well-known in active
sarcoidosis.l*!l Recently, F-18 FDG PET/computed
tomography (CT) has been used to aid in the diagnosis
and management of sarcoidosis.[**]

In a study by Teirstein et al.*¥! have demonstrated in
88 patients with sarcoidosis that FDG-PET scans are
of value in detecting occult diagnostic biopsy sites
in patients with sarcoidosis. Teirstein et al. have also
demonstrated that a positive uptake in FDG-PET could
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be found in two-thirds of patients with radiographical
Stage II and III sarcoidosis, whereas negative uptake in
FDG-PET was common in patients with radiographical
Stage 0, I and 1V sarcoidosis. These findings support
the possibility that FDG-PET may be able to assess the
reversible activity in patients with sarcoidosis.*!

Follow-up F-18 FDG PET/CT showed an important
reduction of metabolic abnormalities intensity without
reaching complete remission.*’!

It also seems to be a useful tool for testing the efficacy of
the administered therapy in this disorder. 85051

Comparison with other modalities

Molecular imaging with FDG-PET and PET/CT can
provide valuable information in sarcoidosis both
evaluating pulmonary sarcoidosis and extrapulmonary
involvement of the disease and is more sensitive than
conventional gallium scintigraphy:.[#0-%61

Gcrack1study showed a patient with a negative Ga 67 scan
but showed significant FDG PET abnormalities.[!

L crack 1 FDG PET is a very sensitive technique (94%)
in demonstrating active disease in sarcoidosis, unlike
genotype corrected ACE (36%) and sIL-2R (47%). The
specificity of PET in sarcoidosis could not be determined
although FDG is known to be a non specific marker.""!

Ohira et al.P® have studied the sensitivity and
specificity of FDG-PET and cardiac magnetic resonance
imaging (MRI) (high signal intensity on T2-WI or delayed
enhancement) for diagnosing cardiac involvement
in 21 patients. These authors have demonstrated a
sensitivity of 88% and a specificity of only 39% for
FDG-PET and 75 and 77 % for cardiac MRI, respectively.

Multiple F-18 FDG-avid lymphadenopathies with
mild F-18 FLT uptake can be characteristic findings of
sarcoidosis. The combination of F-18 FDG and F-18 FLT
PET/CT can be helpful in differentiating granulomatous
inflammatory diseases such as neurosarcoidosis from
malignancy and in localizing the most appropriate
biopsy site.!

There is a report showing increased F-18 FDG uptake in
lymph nodes as well as the spinal cord where there was
intense gadolinium enhancement on MRI in a case of
neurosarcoidosis.*”)

Drawbacks

However, F-18 FDG uptake in sarcoidosis is nonspecific
in both intensity and pattern and is not generally
useful in making an initial diagnosis. In addition,
intense F-18 FDG uptake in lymph nodes and the

parenchyma of other organs can be an important mimic
of malignancy, specifically of aggressive lymphoma,
diffuse metastatic disease, as well as of other active
inflammatory lesions./®”! Therefore, there are limitations
in differentiating malignancies from active inflammatory
or granulomatous disease based solely on F-18 FDG
uptake.P

The limitation of FDG-PET is that a false-positive uptake
in FDG-PET could be observed in patients with other
granulomatous diseases, infections and neoplasms!*!

Treatment

Treatment of sarcoidosis in general and neurosarcoidosis
in particular may be extremely difficult.[*!

Corticosteroids are frequently used to treat sarcoidosis,
although the optimal dose and duration of treatment
has not been studied in randomized prospective
trials. Patients with nodular sarcoidosis tend to have
a favorable prognosis with significant improvement of
the infiltrates.**! Complete resolution of the masses,
either spontaneously or with corticosteroid treatment,
has been seen.[62/63,66-68]

FDG-PET in a 52-year-old man diagnosed with
sarcoidosis, following 6 weeks of oral corticosteroid
therapy demonstrted remarkable improvement of
the disease status with near total resolution of FDG
hypermetabolism at the involved sites.[*’!

Sarcoidosis is easily treatable with steroids or cytotoxic
agents such as methotrexate.””! Ketoconazole may also
be considered in patients who have contraindications to
corticosteroids.

Outcomes

In sarcoidosis, spontaneous remission occurs in nearly
two-thirds of the patients.?

There is progression in 10-30% of patients. Morbidity
and mortality are closely related to pulmonary
manifestations. Fatalities occur in 1-5% owing to
respiratory insufficiency, central nervous system
involvement or myocardial involvement®'%

Conclusion

Whole-body F-18 FDG PET/CT could be considered as
anoninvasive imaging technique useful in both primary
staging and therapeutic management of patients, with
complex and multisystemic forms of sarcoidosis.”!

84 World Journal of Nuclear Medicine/Vol 12/Issue 3/September 2013




Vettiyil, et al.: Positron Emission Tomography in Sarcoidosis: A Review

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

References

Ronald G. Sarcoidosis. In: Fauci AS, editor. Harrison’s Principles
of Internal Medicine. 2" ed. New York: McGraw-Hill; 1994.
p. 1679-84.

Man CB, Sundeep MN. Gallium imaging. In: Henkin RE,
editor. Nuclear Medicine. 2" ed. Philadelphia: Mosby; 1996.
p. 597-1618.

Gullapalli D, Phillips LH 2. Neurologic manifestations of
sarcoidosis. Neurol Clin 2002;20:59-83, vi.

Karalezli A, Unsal M, Gundogdu C, Dursun G, Bager Y. An
evaluation of 50 sarcoidosis cases. Turkiye Klinikleri ] Med Sci
1998;18:245-54.

Obenauf CD, Shaw HE, Sydnor CF, Klintworth GK. Sarcoidosis
and its ophthalmic manifestations. Am J Ophthalmol
1978;86:648-55.

Jabs DA, Johns CJ. Ocular involvement in chronic sarcoidosis.
Am ] Ophthalmol 1986;102:297-301.

Lower EE, Broderick JP, Brott TG, Baughman RP. Diagnosis
and management of neurological sarcoidosis. Arch Intern Med
1997;157:1864-8.

Joseph FG, Scolding NJ. Sarcoidosis of the nervous system. Pract
Neurol 2007;7:234-44.

Schaefer-Prokop C, Prokop M, Fleischmann D, Herold C.
High-resolution CT of diffuse interstitial lung disease: Key
findings in common disorders. Eur Radiol 2001;11:373-92.

Aladesanmi OA. Sarcoidosis: An update for the primary care
physician. MedGenMed 2004;6:7.

Tannuzzi MC, Maliarik M, Rybicki BA. Nomination of a candidate
susceptibility gene in sarcoidosis: The complement receptor 1
gene. Am ] Respir Cell Mol Biol 2002;27:3-7.

Judson MA, Baughman RP, Teirstein AS, Terrin ML,
Yeager H Jr. Defining organ involvement in sarcoidosis: The
ACCESS proposed instrument. ACCESS Research Group. A case
control etiologic study of sarcoidosis. Sarcoidosis Vasc Diffuse
Lung Dis 1999;16:75-86.

Pietinalho A, Ohmichi M, Lofroos AB, Hiraga Y, Selroos O. The
prognosis of pulmonary sarcoidosis in Finland and Hokkaido,
Japan. A comparative five-year study of biopsy-proven cases.
Sarcoidosis Vasc Diffuse Lung Dis 2000;17:158-66.

Loddenkemper R, Kloppenborg A, Schoenfeld N, Grosser H,
Costabel U. Clinical findings in 715 patients with newly
detected pulmonary sarcoidosis — Results of a cooperative
study in former West Germany and Switzerland. WATL Study
Group. Wissenschaftliche Arbeitsgemeinschaft fiir die Therapie
von Lungenkrankheitan. Sarcoidosis Vasc Diffuse Lung Dis
1998;15:178-82.

Baughman RP, Teirstein AS, Judson MA, Rossman MD,
Yeager H Jr, Bresnitz EA, et al. Clinical characteristics of patients
in a case control study of sarcoidosis. Am J Respir Crit Care Med
2001;164:1885-9.

Drent M, Wirnsberger RM, de Vries ], van Dieijen-Visser MP,
Wouters EF, Schols AM. Association of fatigue with an acute
phase response in sarcoidosis. Eur Respir J 1999;13:718-22.

Grunewald J, Eklund A, Olerup O. Human leukocyte antigen
class I alleles and the disease course in sarcoidosis patients.
Am ] Respir Crit Care Med 2004;169:696-702.

Judson MA, Baughman RP, Thompson BW, Teirstein AS,
Terrin ML, Rossman MD, et al. Two year prognosis of sarcoidosis:
The ACCESS experience. Sarcoidosis Vasc Diffuse Lung Dis
2003;20:204-11.

Scadding JG. Prognosis of intrathoracic sarcoidosis in England.
A review of 136 cases after five years’ observation. Br Med |
1961;2:1165-72.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

World Journal of Nuclear Medicine/Vol 12/Issue 3/September 2013

Meisels E. The course of Bersnier-Boeck’s disease of the lungs
in serial rontgenograms. Am J Radiol 1940;44:564-7.

Statement on sarcoidosis. Joint Statement of the American
Thoracic Society (ATS), the European Respiratory Society (ERS)
and the World Association of Sarcoidosis and Other
Granulomatous Disorders (WASOG) adopted by the ATS Board
of Directors and by the ERS Executive Committee, February
1999. Am ] Respir Crit Care Med 1999;160:736-55.

Smojver-Jezek S, Peros-Golubici¢ T, Tekavec-Trkanjec J,
Mazurani¢ I, Alilovié M. Transbronchial fine needle aspiration
cytology in the diagnosis of mediastinal/hilar sarcoidosis.
Cytopathology 2007;18:3-7.

Gossot D, Toledo L, Fritsch S, Celerier M. Mediastinoscopy vs
thoracoscopy for mediastinal biopsy. Results of a prospective
nonrandomized study. Chest 1996;110:1328-31.

Porte H, Roumilhac D, Eraldi L, Cordonnier C, Puech P, Wurtz A.
The role of mediastinoscopy in the diagnosis of mediastinal
lymphadenopathy. Eur ] Cardiothorac Surg 1998;13:196-9.

Mikhail JR, Shepherd M, Mitchell DN. Mediastinal lymph node
biopsy in sarcoidosis. Endoscopy 1979;11:5-8.

Hammoud ZT, Anderson RC, Meyers BE Guthrie TJ, Roper CL,
Cooper JD, et al. The current role of mediastinoscopy in the
evaluation of thoracic disease. ] Thorac Cardiovasc Surg
1999;118:894-9.

Sulica R, Teirstein AS, Kakarla S, Nemani N, Behnegar A,
Padilla ML. Distinctive clinical, radiographic, and functional
characteristics of patients with sarcoidosis-related pulmonary
hypertension. Chest 2005;128:1483-9.

Kohn H, Klech H, Mostbeck A, Kummer F. 67Ga scanning
for assessment of disease activity and therapy decisions in
pulmonary sarcoidosis in comparison to chest radiography,
serum ACE and blood T-lymphocytes. Eur J Nucl Med
1982;7:413-6. 460 Intestitial lung disease.

Gambhir SS, Czernin J, Schwimmer J, Silverman DH,
Coleman RE, Phelps ME. A tabulated summary of the FDG
PET literature. ] Nucl Med 2001;42 5 Suppl: 1S-93.

Love C, Tomas MB, Tronco GG, Palestro CJ. FDG PET of infection
and inflammation. Radiographics 2005;25:1357-68.

Nguyen BD. F-18 FDG PET imaging of disseminated sarcoidosis.
Clin Nucl Med 2007;32:53-4.

Nishiyama Y, Yamamoto Y, Fukunaga K, Takinami H, Iwado Y,
Satoh K, et al. Comparative evaluation of 18F-FDG PET and
67Ga scintigraphy in patients with sarcoidosis. ] Nucl Med
2006;47:1571-6.

Futamatsu H, Suzuki J, Adachi S, Okada H, Otomo K, Ohara T,
et al. Utility of gallium-67 scintigraphy for evaluation of cardiac
sarcoidosis with ventricular tachycardia. Int ] Cardiovasc
Imaging 2006;22:443-8.

Guhlmann A, Brecht-Krauss D, Suger G, Glatting G, Kotzerke J,
Kinzl L, et al. Fluorine-18-FDG PET and technetium-99m
antigranulocyte antibody scintigraphy in chronic osteomyelitis.
J Nucl Med 1998;39:2145-52.

Bakheet SM, Powe J, Kandil A, Ezzat A, Rostom A, Amartey J.
F-18 FDG uptake in breast infection and inflammation. Clin Nucl
Med 2000;25:100-3.

Zhuang H, Duarte PS, Pourdehand M, Shnier D, Alavi A.
Exclusion of chronic osteomyelitis with F-18 fluorodeoxyglucose
positron emission tomographic imaging. Clin Nucl Med
2000;25:281-4.

Blockmans D, Knockaert D, Maes A, De Caestecker J,
Stroobants S, Bobbaers H, et al. Clinical value of [(18) F]
fluoro-deoxyglucose positron emission tomography for
patients with fever of unknown origin. Clin Infect Dis
2001;32:191-6.

85




Vettiyil, et al.: Positron Emission Tomography in Sarcoidosis: A Review

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

86

Blockmans D, Van Moer E, Dehem J, Feys C, Mortelmans L.
Positron emission tomography can reveal abdominal periaortitis.
Clin Nucl Med 2002;27:211-2.

Zhuang H, Alavi A. 18-fluorodeoxyglucose positron emission
tomographic imaging in the detection and monitoring of
infection and inflammation. Semin Nucl Med 2002;32:47-59.

Brudin LH, Valind SO, Rhodes CG, Pantin CE, Sweatman M,
Jones T, et al. Fluorine-18 deoxyglucose uptake in sarcoidosis
measured with positron emission tomography. Eur ] Nucl Med
1994;21:297-305.

Lewis PJ, Salama A. Uptake of fluorine-18-fluorodeoxyglucose
in sarcoidosis. ] Nucl Med 1994;35:1647-9.

Yasuda S, Shohtsu A, Ide M, Takagi S, Ogawa J, Mitomi T, et al.
High fluorine-18 labeled deoxyglucose uptake in sarcoidosis.
Clin Nucl Med 1996;21:983-4.

Avram AM, Mackie GC, Schneider BJ, Kalemkerian GP,
Shulkin BL. Differentiation between carcinoid and sarcoid
with F-18 FDG PET and In-111 pentetreotide. Clin Nucl Med
2006;31:197-200.

Ng D, Jacobs M, Mantil J. Combined C-11 methionine and F-18
FDG PET imaging in a case of neurosarcoidosis. Clin Nucl Med
2006;31:373-5.

Kaira K, Oriuchi N, Otani Y, Yanagitani N, Sunaga N, Hisada T,
et al. Diagnostic usefulness of fluorine-18-alpha-methyltyrosine
positron emission tomography in combination with
18F-fluorodeoxyglucose in sarcoidosis patients. Chest
2007;131:1019-27.

Kaira K, Ishizuka T, Yanagitani N, Sunaga N, Hisada T, Mori M.
Value of FDG positron emission tomography in monitoring the
effects of therapy in progressive pulmonary sarcoidosis. Clin
Nucl Med 2007;32:114-6.

Dubey N, Miletich RS, Wasay M, Mechtler LL, Bakshi R. Role
of fluorodeoxyglucose positron emission tomography in the
diagnosis of neurosarcoidosis. ] Neurol Sci 2002;205:77-81.

Teirstein AS, Machac J, Almeida O, Lu P, Padilla ML,
Tannuzzi MC. Results of 188 whole-body fluorodeoxyglucose
positron emission tomography scans in 137 patients with
sarcoidosis. Chest 2007;132:1949-53.

Franzius C, Biermann M, Hiilskamp G, Frosch M, Roth J, Sciuk J,
et al. Therapy monitoring in aspergillosis using F-18 FDG
positron emission tomography. Clin Nucl Med 2001;26:232-3.
Basu S, Zhuang H, Torigian DA, Rosenbaum J, Chen W, Alavi A.
Functional imaging of inflammatory diseases using nuclear
medicine techniques. Semin Nucl Med 2009;39:124-45.

Kaira K, Ishizuka T, Yanagitani N, Sunaga N, Hisada T, Mori M.
Laryngeal sarcoidosis detected by FDG positron emission
tomography. Clin Nucl Med 2008;33:878-9.

Ludwig V, Fordice S, Lamar R, Martin WH, Delbeke D.
Unsuspected skeletal sarcoidosis mimicking metastatic disease
on FDG positron emission tomography and bone scintigraphy.
Clin Nucl Med 2003;28:176-9.

Li Y], Zhang Y, Gao S, Bai RJ. Cervical and axillary lymph node
sarcoidosis misdiagnosed as lymphoma on F-18 FDG PET-CT.
Clin Nucl Med 2007;32:262-4.

XiuY, YuJQ, ChengE, Kumar R, Alavi A, Zhuang H. Sarcoidosis
demonstrated by FDG PET imaging with negative findings on
gallium scintigraphy. Clin Nucl Med 2005;30:193-5.

Smedema JP, White L, Klopper AJ. FDG-PET and MIBI-Tc SPECT
as follow-up tools in a patient with cardiac sarcoidosis requiring
a pacemaker. Cardiovasc J Afr 2008;19:309-10.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Jian Q Yu, Zhuang H, Mavi A, Alavi A.Evaluating the Role of
Fluorodeoxyglucose PET Imaging in the Management of Patients
with Sarcoidosis PET Clinics 01/2006; 1:141-52. DOI:10.1016/j.
cpet.2006.01.002.

Ohira H, Tsujino I, Ishimaru S, Oyama N, Takei T, Tsukamoto E,
et al. Myocardial imaging with 18F-fluoro-2-deoxyglucose
positron emission tomography and magnetic resonance imaging
in sarcoidosis. Eur ] Nucl Med Mol Imaging 2008;35:933-41.

Keijsers RG, Verzijlbergen FJ, Oyen W], van den Bosch JM,
Ruven HJ, van Velzen-Blad H, et al. 18F-FDG PET,
genotype-corrected ACE and sIL-2R in newly diagnosed
sarcoidosis. Eur ] Nucl Med Mol Imaging 2009;36:1131-7.

Kim SK, Im HJ, Kim W, Kim TS, Hwangbo B, Kim HJ. F-18
fluorodeoxyglucose and F-18 fluorothymidine positron emission
tomography/computed tomography imaging in a case of
neurosarcoidosis. Clin Nucl Med 2010;35:67-70.

Bakheet SM, Powe ], Ezzat A, Rostom A. F-18-FDG uptake in
tuberculosis. Clin Nucl Med 1998;23:739-42.

Gullapalli D, Phillips LH 2. Neurosarcoidosis. Curr Neurol
Neurosci Rep 2004;4:441-7.

Sharma OP, Hewlett R, Gordonson J. Nodular sarcoidosis: An
unusual radiographic appearance. Chest 1973;64:189-92.

Onal E, Lopata M, Lourengo RV. Nodular pulmonary sarcoidosis.
Clinical, roentgenographic, and physiologic course in five
patients. Chest 1977;72:296-300.

Lynch JP 3%, Kazerooni EA, Gay SE. Pulmonary sarcoidosis. Clin
Chest Med 1997;18:755-85.

Gal AA, Koss MN. The pathology of sarcoidosis. Curr Opin Pulm
Med 2002;8:445-51.

Nakamura H, Kashiwabara K, Watanabe T, Yagyu H, Kiguchi T,
Matsuoka K. Sarcoidosis with multiple nodular shadows in
bilateral lung fields. Intern Med 1995;34:1144-5.

Chittock DR, Joseph MG, Paterson NA, McFadden RG.
Necrotizing sarcoid granulomatosis with pleural involvement.
Clinical and radiographic features. Chest 1994;106:672-6.

Romer FK. Sarcoidosis with large nodular lesions simulating
pulmonary metastases. An analysis of 126 cases of intrathoracic
sarcoidosis. Scand J Respir Dis 1977;58:11-6.

Basu S, Asopa RV, Baghel NS. Early documentation of therapeutic
response at 6 weeks following corticosteroid therapy in extensive
sarcoidosis: Promise of FDG-PET. Clin Nucl Med 2009;34:689-90.

Paramothayan S, Jones PW. Corticosteroid therapy in pulmonary
sarcoidosis: A systematic review. JAMA 2002;287:1301-7.

Vucinic VM. What is the future of methotrexate in sarcoidosis?
A study and review. Curr Opin Pulm Med 2002;8:470-6.

Glass AR, Cerletty JM, Elliott W, Lemann J Jr, Gray RW,
Eil C. Ketoconazole reduces elevated serum levels
of 1,25-dihydroxyvitamin D in hypercalcemic sarcoidosis.
J Endocrinol Invest 1990;13:407-13.

Imperiale A, Federici L, Lefebvre N, Braun JJ, Pfumio E Kessler R,
et al. F-18 FDG PET/CT as a valuable imaging tool for assessing
treatment efficacy in inflammatory and infectious diseases. Clin
Nucl Med 2010;35:86-90.

How to cite this article: Vettiyil B, Gupta N, Kumar R. Positron Emission
Tomography Imaging in Sarcoidosis. World J Nucl Med 2013;12:82-6.

Source of Support: Nil. Conflict of Interest: None declared.

World Journal of Nuclear Medicine/Vol 12/Issue 3/September 2013




