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ABSTRACT 
In recent years, the incidence of pulmonary cryptococcosis has increased year by year, seriously affect the 

physical and mental health of our people, and the CT manifestations of nodular pulmonary cryptococcosis are 

similar to lung cancer, which has caused great concern among doctors. However, there are few reports of 

patch type and it is easy to neglect in clinical work. 

Objective: Comparative study of primary pulmonary cryptococcosis with presented patchy shadows by CT 

and pathological findings, and improve the recognition. Analyze the image of illness on a person's physical 

and mental health. Methods: Methods the clinical data of 9 patients with primary pulmonary cryptococcosis 

were retrospectively analyzed. Results: CT manifestations:patchy shadows adjoining pleura (9/9), air 

bronchogram (7/9), halo sign (5/9), fibrotic streaks (5/9), enhanced scan significantly improved (4/4).The 

lesions were located in the lower right lung lobe in 5 cases, in the upper right lung in 2 cases, in the left lower 

lobe in 1, in the lower right lung lobe and in the right upper lobe in 1 cases. Pathological results for 

inflammatory granuloma, transparent circle of phagocyte cryptococcus, may be accompanied by coagulation 

necrosis. Special dyeing results: PAS (+), an Acid fast stain (-). Analyze the psychological impact of the 

disease on patients. Conclusion: Pathological finding can explain some imaging signs. Together,We need to 

have a better understanding of the disease and to improve the accuracy of diagnosis. Only fully aware of 

pulmonary fungal infections can ensure the health of the people. 
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1. INTRODUCTION

Cryptococcus neoformens is a thick capsule of yeast, widely 
found in nature, inhaled into the body after the disease[1,2]. 
In recent years, the incidence of pulmonary cryptococcosis 
increased year by year, the incidence of pulmonary 
cryptococcosis has increased year by year, and the CT 
manifestations of nodular pulmonary cryptococcosis is 
similar to lung cancer[3,4],caused great concern among 
doctors,while the patch type is rarely reported, the author 
collected a group of 9 cases, compared with the pathologic 
results explain CT findings, the report is as follows, in order  
to improve the understanding of this disease. 

2. PATIENTS AND METHODS

From January 2014 to December 2019 in clinic , out of 60 
patients with primary pulmonary cryptococcosis, 6 patients 
present imaging sign with presented patchy shadows All 
patients were confirmed by pathology. 3 patients underwent 
pulmonary resection and 6 underwent CT guided biopsy. We 

retrospectively analyzed the clinical data, imaging 
manifestations ,pathological results, treatment, and other 
information of 9 cases of patients. Because of the 
retrospective study, the ethics committee of the three 
hospitals decided not to obtain the informed consent of the 
patient. 

3. RESULTS

Within 5 years, 9 patients were included in the study, 5 
males and 4 females.（Table 1） The mean age was 46.78 
years (36-73 years). 2 cases of immunocompromised 
patients, 7 cases of normal. There were 7 cases of chest pain, 
cough, shortness of breath, fever and 2 cases without 
symptoms. The lesions were located in the lower right lung 
lobe in 5 cases, in the upper right lung in 2 cases, in the left 
lower lobe in 1 cases, in the lower right lung lobe and in the 
right upper lobe in 1 cases (Figure, 1). The largest lesion 
was 6.5cmx4.0cm. CT showed patchy, shadows, adjoining, 
pleura (9/9), air bronchogram (7/9), halo sign (5/9), fiber 
strip (5/9), and enhanced scan showed marked enhancement 
(4/4). 
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Table 1. The pathological findings are inflammatory granulomas and macrophages forming large numbers of macrophages. 
NO./G

ender/

Age 

History Symptoms Loca

tion 

Size 

(cm)  

CT presentations Biopsy 

style 

Pathology  

1/F /52 Not 

 

Cough  RIL 5.7x1.

5  

patchy shadows adjoining pleura, hale 

sign, air bronchogram, obvious 

intensify 

Paracente

sis 

Granuloma lesions with necrosis, 

Cryptococcus  in necrosis tissue Pas(＋), 

Acid fast stain (－) 

2/F/56 Not 

 

Cough,short 

breath, fever 

RUL 5.2 

x2.7 

patchy shadows adjoining  

pleura, air bronchogram,  

Paracente

sis 

Granuloma lesions, Cryptococcus  in 

macrophage, Pas(＋),  Acid fast stain (－) 

3/M/44 Not 

 

Not 

 

RUL 4.3x3.

0 

patchy shadows adjoining 

pleura, air bronchogram, fibrotic 

streaks, halo sign, obvious intensify 

Operatio

n 

Granuloma lesions, Cryptococcus  in 

macrophage, Pas(＋),  Acid fast stain (－) 

4/F /52 Not Cough RIL 5.7x1.

5 

patchy shadows adjoining 

pleura, air bronchogram, obvious 

intensify 

Operatio

n 

Granuloma lesions with necrosis, 

Cryptococcus  in necrosis tissue Pas(＋), 

Acid fast stain (－) 

5/M 

/40 

Postocula

r neuritis 

Cough RIL 6.5x4.

0 

patchy shadows adjoining 

pleura, air bronchogram,fibrotic 

streaks 

Paracente

sis 

Granuloma lesions, Cryptococcus  in 

macrophage, Pas(＋),  Acid fast stain (－) 

6/M/73 Not Cough, 

expectoration 

LIL 2.4x1.

3 

patchy shadows adjoining 

pleura, air bronchogram, halo sign, 

fibrotic streaks 

Operatio

n 

Granuloma lesions, Cryptococcus  in 

macrophage, Pas(＋),  Acid fast stain (－) 

7/M/72 Not Not RUL

+RIL

+LIL 

7.1*0.

9 

patchy shadows adjoining pleura, 

fibrotic streaks 

Paracente

sis 

Granuloma lesions, Cryptococcus  in 

macrophage, Pas(＋),  Acid fast stain (－) 

8/M/36 Not Chest pain RIL 2.5*3.

1 

patchy shadows adjoining pleura, air 

bronchogram, halo sign, fibrotic 

streaks, obvious intensify 

Paracente

sis 

Granuloma lesions, Cryptococcus  in 

macrophage, Pas(＋),  Acid fast stain (－) 

9/F/52 Rheumat

oid 

Fever RIL 1.1*3.

1 

patchy shadows adjoining pleura, halo 

sign 
Paracente

sis 

Granuloma lesions, Cryptococcus  in 

macrophage, Pas(＋),  Acid fast stain (－) 

 
 
Pulmonary resection was performed in 3 cases and puncture 
in 6 cases. The pathology is inflammatory granuloma. In the 
macrophage, there is a clear round Cryptococcus, 
accompanied by coagulative necrosis (Figure 1). Special 
staining results: PAS (+), Acid, fast, stain (-). Antifungal 
therapy was performed in 6 cases, and antifungal therapy 
was continued in 2 cases. There were no antifungal agents in 
1 case after operation. No recurrence occurred in 9 cases 
after treatment. Antifungal therapy improved markedly for 

12 months in case 1.In case 4,the biopsy of the external 
hospital pathologically considered pleural mesothelioma and 
no tumor cells, and CT examination after one month of three 
generations of cephalosporin treatment did not see 
improvement, which decides surgical treatment. In case 
6,outside the hospital PET-CT suggests that the lesion is 
highly metabolic and considers malignancy, which decides 
surgical treatment. 
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Figure 1. CT showed patchy shadows near the pleura in lungs. 

CT signs are bronchial air signs. In pathological sections we 
can see inflammatory granulomas compressing bronchioles, 
or inflammatory granulomas enclosing and pulling 
bronchioles. CT signs halo signs are very common. In 
pathological sections we can see inflammatory granuloma 
and normal lung tissue before seeing foam cells in the 
transition zone. CT signs showed fibrostripes around the 
lesion. The pathological section saw a lot of fibrous tissue 
pulling around the inflammatory granulation tissue. This 
transition area is the halo sign of the CT image.This study 
found that pathological findings could explain some of the 
CT signs . 

4. DISCUSSION AND CONCLUSION 

Pulmonary cryptococcosis is at third place in the constituent 
ratio of pulmonary fungal disease,second to pulmonary 
aspergillosis, pulmonary candidiasis, mostly by 
histopathological diagnosis,which blood cultures are often 
negative[5-7]. The symptoms of the disease are mild and are 
usually manifested by symptoms of pulmonary infection, 
such as cough, chest pain, fever, or found in the physical 
examination[8,9]. Pulmonary cryptococcosis in lump form is 
more common,the patch type is rarely reported,easily 
misdiagnosed as pneumonia,especially in nomal 
immunocompetent individuals are more likely to ignore the 
signs, we should fully recognize the disease imaging, 
improve the accuracy of diagnosis. 
Comparing CT signs and pathological findings, 
understanding the pathogenesis of CT signs of the disease, 
we can further understand the disease. The lesions vary in 
size and shape, which are caused by a large number of 
macrophages that are infected with Cryptococcus 
neoformans and are formed by irregular inflammatory 

granulomas. Air bronchogram is caused by inflammatory 
granulation tissue traction or compression airway. Halo sign 
is a zone of excess between inflammatory granulomas and 
normal lung tissue, where large amounts of foam cells are 
seen. Observation of halo signs on pathological HE staining 
pictures is often caused by inflammatory granulation tissues 
compressing the airways, resulting in poor alveolar 
inflation[10,11]. The fiber band is caused by the large 
amount of fibrous tissue around the granulation 
tissue[12-14]. 
In conclusion, patchy pulmonary cryptococcosis is often 
misdiagnosed as pneumonia. When CT is manifested as 
patchy consolidation of the lungs (the lower right lung, the 
proximal pleura), accompanied by air bronchogram,halo 
sign, and fiber band, the disease should be considered. 

ACKNOWLEDGMENT 

Project was supported by Clinical Research Fund 

of Qiqihar Medical Academy (QMSI2019L-16) 

REFERENCES 

[1] Franco-Paredes C, Womack T, Bohlmeyer T, Sellers B, 

Hays A, Patel K, Lizarazo J, Lockhart SR, Siddiqui W and 

Marr KA. Management of  cryptococcus gattii 

meningoencephalitis. Lancet Infect Dis 2015; 15: 348-355. 

[2] La Hoz RM and Pappas PG. Cryptococcal infections: 

changing epidemiology and implications for therapy. Drugs 

2013; 73: 495-504. 

Advances in Social Science, Education and Humanities Research, volume 433

159



[3] Gazzoni FF, Severo LC, Marchiori E, Irion KL, 

Guimaraes MD, Godoy MC, Sartori AP and Hochhegger B. 

Fungal diseases mimicking primary lung cancer: 

radiologic-pathologic correlation. Mycoses 2014; 57: 

197-208. 

[4] Xie X, Xu B, Yu C, Chen M, Yao D, Xu X, Cai X, Ding 

C, Wang L and Huang X. Clinical analysis of pulmonary 

cryptococcosis in non-HIV patients in south China. Int J 

Clin Exp Med 2015; 8: 3114-3119. 

[5] Chang ET, Wang AH, Lin CB, Lee JJ and Liu SH. 

Pulmonary cryptococcosis mimicking solitary lung cancer in 

an immunocompetent patient. Thorax 2008; 63: 478. 

[6] Kebede T and Reda N. Pulmonary cryptococcoma 

mimicking pulmonary malignancy in an immunocompetent 

adult: a case report. Ethiop Med J 2012; 50: 275-278. 

[7] Song KD, Lee KS, Chung MP, Kwon OJ, Kim TS, Yi 

CA and Chung MJ. Pulmonary cryptococcosis: imaging 

findings in 23 non-AIDS patients. Korean J Radiol 2010; 11: 

407-416. 

[8] Sathekge M, Maes A, D’Asseler Y, Vorster M and Van 

de Wiele C. Nuclear medicine imaging in tuberculosis using 

commercially available radiopharmaceuticals. Nucl Med 

Commun 2012; 33: 581-590. 

[9] Yamakawa H, Yoshida M, Yabe M, Baba E, Okuda K, 

Fujimoto S, Katagi H, Ishikawa T, Takagi M and Kuwano K. 

Correlation between clinical characteristics and chest 

computed tomography findings of pulmonary cryptococcosis. 

Pulm Med 2015; 2015: 703407. 

[10] Schweigert M, Dubecz A, Beron M, Ofner D and Stein 

HJ. Pulmonary infections imitating lung cancer: clinical 

presentation and therapeutical approach. Ir J Med Sci 2013; 

182: 73-80. 

[11] Madhusudhan KS, Gamanagatti S, Seith A and Hari S. 

Pulmonary infections mimicking cancer: report of four cases. 

Singapore Med J 2007; 48: e327-331. 

[12] Brizendine KD, Baddley JW, Pappas PG. Predictors of 

mortality and differences in clinical features among patients 

with Cryptococcosis according to immune status. PLoS One 

2013;8:e60431. 

[13] Perfect JR.  Fungal diagnosis: how do we do it and can 

we do better? Curr Med Res Opin. 2013;29:3–11. 

[14] Limper AH, Knox KS, Sarosi GA, et al. An offificial 

american thoracic society statement: Treatment of fungal 

infections in adult pulmonary and critical care patients. Am J 

Respir Crit Care Med 2011; 183: 96–128. 

 

 

 

Advances in Social Science, Education and Humanities Research, volume 433

160


