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Abstract: Background and objective: Focal organizing pneumonia (FOP) is an uncommon disease. The etiology, and 
in particular the disease’s relationship with infection and the incidence of idiopathic FOP, is relatively unknown. The 
aim of this study is to review clinical, radiological and pathological features of patients with organizing pneumonia 
(OP) presenting solitary lesions and to analyze possible causes. Methods: We retrospectively reviewed 37 surgical 
lung biopsy or resection cases of pathologically confirmed FOP over a period of 10 years. Results: Microscopically, 
17 cases showed OP with neutrophilic infiltration or abscess, 11 with epithelioid cell granulomas or scattered mul-
tinucleated giant cells, 2 with greater eosinophilic infiltration, and the remaining 7 cases met the diagnostic criteria 
for pathological cryptogenic OP (COP). The 37 cases of FOP included 22 men and 15 women, aged 29-76 years, 
and 17 cases had a history of smoking. Cough, fever, sputum, chest or back pain and hemoptysis were the main 
symptoms. Seven cases were asymptomatic. The diameters of the lesions ranged from 0.2-6.0 cm (median, 3.0 
cm). Fever (9/30), high-sensitivity C-reactive protein elevation (9/17) and abnormalities in pulmonary function test 
(8/24) existed in focal secondary OP (FSOP) patients, but these symptoms were rarely observed in focal COP (FCOP) 
(0/7, 1/7 and 0/7 cases, respectively). However, no statistically significant differences were found between the 
FSOP and FCOP. Conclusions: Histologically, secondary factors exist in the majority of FOP cases. Idiopathic FOP is 
found in a minority. With respect to secondary FOP, acute infection and granulomatous inflammation are the main 
causes. Surgical resection alone appears sufficient for the management of FOP.
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Introduction 

Organizing pneumonia (OP) is a well-known his-
topathological entity characterized by loose 
plugs of proliferating fibroblasts and myofibro-
blasts within the alveolar ducts and airspaces, 
accompanied by varying degrees of bronchiolar 
involvement. OP can be classified into two cat-
egories: known causes and idiopathic. Second- 
ary OP (SOP) with known causes can be associ-
ated with infection, collagen vascular disease, 
malignancies, drugs, among others. The idio-
pathic entity, also called cryptogenic OP (COP) 
[1], occurs in approximately 50% to 55% of OP 
cases [2, 3]. COP usually presents as multiple 
patchy bilateral lung opacities on computed 
tomography (CT) images of the chest and is 

located in the peripheral zone or distributes 
along the bronchial vascular bundle, often 
accompanied by air bronchogram [2]. However, 
OP sometimes manifests as solitary lesions, 
which is known as focal organizing pneumonia 
(FOP). FOP is relatively rare, and patients may 
be asymptomatic. FOP sometimes may need to 
be differentiated from lung neoplastic lesions, 
and some FOP patients have been suspected of 
having lung cancer before surgical resection [4, 
5].

Studies regarding FOP in the literature were 
very limited and mostly emphasized the radio-
logical aspects and differentiation of FOP from 
lung cancer [3, 4, 6-10]. Whether idiopathic FOP 
has a specific clinical pathological entity and 
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any associated characteristics are still debat-
able. More studies are needed to clarify the 
ambiguity of FOP causes, particularly the dis-
ease’s relationship with infection and the pro-
portion of idiopathic FOP. Thus, the principal 
objective of our study is to report histological 
findings in 37 cases of FOP, to further analyze 
its relative causes and to compare the clinical, 
radiological and pathological features of focal 
COP (FCOP) and focal SOP (FSOP).

Materials and methods

We reviewed all surgical lung biopsy or resec-
tion records in our hospital from January 1, 
2004 to April 31, 2014 and identified a total of 
102 cases of histopathologically diagnosed OP. 
The 102 cases were comprised of 42 cases of 
lobectomy, 30 cases of partial lobectomy or 
segmentectomy, and 28 cases of thoracoscop-
ic lung biopsy (or wedge resection). Patient clin-
ical data were reviewed, and 5 patients had 
been ruled out because they had a history of 
malignancy (2 cases of lung cancer; 1 case of 
renal cell carcinoma; 1 case of esophageal can-
cer; 1 case of extramedullary plasmacytoma). 
In total, there were 37 cases with unifocal lung 
lesions based on chest CT report forms prior to 
operation. All samples were fixed in 10% neu-
tral buffered formalin, routinely processed, and 
embedded in paraffin. Hematoxylin-eosin stai- 
ned sections were observed using optical 

er’s exact Chi square analysis was used to 
assess measures of univariate association in 
frequency tables. A P value below 0.05 was 
considered statistically significant. Statistical 
tests were based on a two-sided significance 
level. 

Results

Clinical presentation and pulmonary function 
studies

The 37 reviewed cases of FOP included 22 men 
and 15 women aged between 29 and 76 years 
(median, 57 years); 17 cases included patients 
with a history of smoking. Patients were symp-
tomatic in 30 cases, with symptoms including 
cough (20/30), sputum (10/30), fever (9/30), 
chest pain (9/30), hemoptysis (7/30) and dys-
pnea (3/30). Meanwhile, 7 cases were asymp-
tomatic with the lesion discovered by routine 
health examination. The time from onset of 
symptoms to surgical resection was 7-180 days 
(median, 30 days), with a mean time of 40 
days. No patients had any history of drug thera-
py, organ transplantation, autoimmune disease 
or malignancy. Of the 37 patients, 13 cases 
were considered for lung cancer before 
resection. 

There were 4 cases of lymphocytosis and 3 
cases of leukocytosis. Serum high-sensitivity 

Table 1. Clinical and radiological findings of 37 patients with FOP

FSOP FCOP P value (two-sided 
significance level)

No. 30 7
Median age 57.5 57
Age < 50 9 0 0.160
Male : Female 18/12 4/3 1.00
History of smoking 13 4 0.680
Symptoms
    Cough 17 3
    Sputum 7 3
    Fever 9 0 0.160
    Chest/back pain 7 2
    Hemoptysis 5 2
    Dyspnea 2 1
    Asymptomatic 5 2
Pulmonary function test Normal: 16/24 Normal: 7/7 0.146
Laboratory test: Hs-CRP Increase: 9/17 Increase: 1/7 0.323
No. of Follow up 23 7

microscopy. In accordance 
with the international con-
sensus on organizing pneu-
monia pathological diag-
nostic criteria for idiopathic 
interstitial pneumonia [11, 
12], the slides of 37 pati- 
ents were reviewed inde-
pendently by three patholo-
gists. In the event of dis-
agreement, the findings 
were discussed before a 
final diagnosis was made. 
We gathered follow-up data 
by phone or outpatient fol-
low-up of all patients (or 
their families). We obtained 
Ethics Approval and patient 
consent for this study.

Data analysis was per-
formed using SPSS 20.0 
statistical software. Fish- 
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C-reactive protein (hs-CRP) checks were per-
formed in 22 cases, with 11 cases having ele-
vated levels. 

Preoperative pulmonary function tests were 
performed in 31 cases and spirometry was 
included in all cases. Spirometry results were 
normal in 24 patients, and obstructive defects 
were detected in 6 cases. Two cases showed 
mixed ventilatory dysfunction. However, all 7 
cases with FCOP had normal spirometry results.

The clinical manifestations of FCOP and FSOP 
are shown in Table 1. There were some differ-
ences between FSOP and FCOP with respect to 
the clinical manifestations of fever, serum hs-

CRP level and pulmonary function, but these 
differences did not reach statistical signifi- 
cance.

Radiological findings

CT chest scans were performed in all 37 cases 
before surgery. Among the 37 cases, the 
lesions were located in the right lung in 28 
patients, with 11 in the upper lobe, 4 in the 
middle lobe, and 13 in the lower lobe; the other 
9 cases were located in the left lung, with 6 in 
the upper lobe, and 3 in the lower lobe. In thirty-
three cases, lesions were located in the lateral 
1/3 of the peripheral lung, and in 4 cases, 
lesions were located in the middle 1/3 of the 
lung. The diameters of the lesions on chest CT 
scans ranged from 0.2 cm to 6.0 cm (median, 
3.0 cm). Twenty-eight cases had lesions with 
irregular margins, 15 with spicular signs, and 
16 with pleural tags (Figure 1). 

Microscopic findings

Among the 37 lesions, loose connective tissue 
polyps in the alveolar lumen, lymphocytic infil-
tration in the alveolar septum, and slightly wid-
ened alveolar septum were commonly ob- 
served. There was no structural damage to the 
lung tissue. Part of the peripheral airways also 
showed fibroblasts, myofibroblasts and loose 
fibrous connective tissue; the structure of the 
lung tissue surrounding the lesions were nor-
mal. Of the 37 FOP lesions, 17 cases showed 
predominant OP with increased neutrophilic 
infiltration or abscess (Figure 2); 11 cases 

Figure 1. CT scan of the chest, a 18.0 mm × 16.0 
mm opacity with spiculated margins was present in 
the basal segment of the right lower lobe.

Figure 2. FSOP showing connective tissue polyps in 
the alveolar lumen in the lesion, but neutrophilic in-
filtration can be observed in the lesion (the upper left 
corner). (H & E, × 150).

Figure 3. Another FSOP case, with the same morpho-
logic features as FIG 2, but scattered multinucleated 
giant cells can be observed in the lesion (the lower 
left corner). (H & E, × 150).
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manifested as epithelioid cell granulomas or 
scattered multinucleated giant cells (Figure 3); 
and 2 cases presented with eosinophilic infil-
tration (see Table 2). 

The remaining 7 cases were in accord with the 
standard for pathological diagnosis of COP 
(Figure 4) but not secondary FOP, as there were 
no visible epithelioid cell granulomas, abscess-
es, neutrophilic, eosinophilic infiltration, vascu-
lar inflammation or necrosis. 

There was no hyaline membrane or vascular 
inflammation in any of the 37 patients.

Treatment and follow-up 

All 37 cases of FOP were treating using surgical 
resection; wedge resection was performed in 
12 cases; segmentectomy in 9 cases; and 
lobectomy in 16 cases. Follow-up data were 
available in 30 cases (range: 3-125 months, 
median: 60 months), no patients received other 

idiopathic/cryptogenic OP (COP), we need to 
exclude secondary factors, including any signifi-
cant infiltration of neutrophils, abscesses, 
granulomas, multinucleated giant cells, eosino-
phils, hyaline membrane, or vascular inflamma-
tion, tumor cells, and so on [11, 12]. In contrast, 
the existence of those lesions suggests that a 
lesion is secondary OP (SOP). There are few 
published studies on the pathological charac-
teristics of FOP and the factors associated with 
secondary FOP. This is the largest report of 
serial cases focusing on the pathological char-
acteristics of FOP, and we found that approxi-
mately 81.08% of FOP cases had secondary 
factors, while unknown causes (idiopathic) 
accounted only for 18.91%. Research related 
to FOP is rare in the literature. Maldonado et al 
[13] reported on 26 cases of FOP, including 3 
cases (12%) due to infection. The remaining 
88% (23 cases) were idiopathic. One of the dif-
ferences between the previous study and ours 
is that the results of the former study were 
based on biopsy and microbiological culture 
examination. However, our research is based 
on morphological features alone. Some micro-
organisms are difficult to culture, so infective 
disease may be negative in culture examina- 
tion.

With respect to specific secondary factors in 
our research, 17 cases showed more neutro-
philic infiltration and aggregation in pulmonary 
interstitial, suggesting the presence of acute 
active infection; 11 cases exhibited granulo-
mas or some multinucleated giant cells, sug-
gesting the presence of granulomatous inflam-
mation; another 2 cases with lesions had 
increased eosinophilic infiltration. There were 
also 5 cases of FOP excluded from the series 
for being accompanied by malignancy. Accor- 
ding to the data, among the secondary factors 
in FOP, acute infections and granulomatous 

Table 2. Histopathological findings of FOP including 5 cases with malig-
nancy

Number 
of cases Percentage

OP with neutrophilic infiltration or abscess 17 40.47%
OP with granulomas or scattered multinucleated giant cells 11 26.19%
OP accompanied with malignancies 5 11.90
OP with eosinophilic infiltration 2 4.76
Meet the diagnostic criteria for COP 7 16.67
Total 42 100%

Figure 4. FCOP showing connective tissue polyps in 
the alveolar lumen in the lesion with lymphocytic infil-
tration in the alveolar septum and a slightly widened 
alveolar septum. (H & E, × 150).

treatment after surgi-
cal resection, and all 
patients were cured 
without recurrence. 
Seven patients were 
lost to follow-up after 
resection.

Discussion

OP can be idiopathic 
or secondary. When 
making a diagnosis of 
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inflammation were predominant with propor-
tions of 66.66%. With results similar to our find-
ings, Watanabe [6] et al. reported on 14 cases 
of FOP after excluding other secondary factors 
(such as granulomas). There were 10 cases 
(71.4%) with neutrophil aggregates in airways 
and/or pulmonary parenchyma.

Clinically, FOP is more common in men aged 55 
to 65 years old (58%-77%). The majority of 
patients have a history of smoking (50%-76%) 
and mainly manifest with cough, chest pain, 
fever, or dyspnea; 20%-62% of patients are 
asymptomatic [5, 8, 9, 13]. In our study, the 
FOP patients were a median age of 57 years 
and had a male to female ratio of 22:15. Male 
smokers were more common (only one female). 
The main symptoms were cough, sputum, fever, 
chest pain and hemoptysis. Seven patients 
(18.9%) were asymptomatic. The mean time of 
diagnosis from the onset of symptoms was 40 
days. The patients with FCOP, when compared 
to those with FSOP, seemed to lack the clinical 
manifestations of fever, and their serum 
Hs-CRP were generally not increased; however, 
this finding did not reach statistical signifi- 
cance.

The radiological features of FOP are typically 
characterized by ill-defined nodular shadow, 
mainly distributing in the outer of the peripheral 
region of the lung [5, 7, 13], particularly the 
right side lobe [5, 8], and some lesions show 
elevated metabolism on PET/CT examination 
[8]. A few studies have found masses located in 
the left upper lobe [6]. Some lesions have spic-
ular signs, or present with pleural tag or pleural 
thickening. The radiological features of FOP 
cannot be easily distinguished from the charac-
teristics of primary lung cancer, particularly 
peripheral lung cancer [4, 5, 10]. In particular 
for lesions less than 3 cm in diameter, it is dif-
ficult to differentiate between FOP and lung 
cancer using radiological features [10]. In our 
study, the CT characteristics of 37 cases of FOP 
were evaluated, and there was a trend towards 
consistency to those reported in literature. 
First, the most common location of the lesions 
was the lateral 1/3 of the peripheral lung, par-
ticularly the right lobe (75.6%). Second, the 
margin of the lesions was ill-defined in most 
cases, with visible spicular signs and pleural 
involvement. 

In our study, follow-up data on 30 patients were 
available; 23 FSOP patients and all 7 FCOP 

patients underwent surgical lung resection and 
received no other treatment after surgery. 
These 30 patients received postoperative fol-
low-up for 3 to 125 months (median, 60 
months) and were cured without recurrence. 
The results of our study suggest that the prog-
nosis of FOP is good and that surgical resection 
is enough without further therapy; this finding is 
consistent with the literature discussing treat-
ment of FCOP [13]. 

The study has some limitations. First, the num-
ber of samples in the study was relatively small. 
Second, because it was a retrospective study, 
some data were not readily available. For exam-
ple, microbiological cultures of biopsy speci-
mens were not performed, so we could not 
identify which type of infection each patient 
had. Third, the patients in the study were those 
who had been suspected of having lung neo-
plastic lesions or lung cancer, which might 
introduce a major bias into the sample selec-
tion. Prospective studies should be performed 
in the future to verify our findings. 

In conclusion, histologically, secondary factors 
exist in a majority of reviewed FOP patients, 
and a few are idiopathic. Of the secondary fac-
tors, acute active infection and granulomatous 
inflammation are the main causes. Some 
patients may have fever and high Hs-CRP level, 
which were commonly observed in the FSOP 
pattern in this study, though this finding did not 
reach statistical significance. Pathological diag-
nosis to differentiate between cryptogenic and 
secondary OP is important. Surgical resection 
alone appears sufficient for the management 
of FOP. 

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Ruie Feng, De- 
partment of Pathology, Peking Union Medical 
College Hospital, Chinese Academy of Medical 
Sciences & Peking Union Medical College, 1 
Shuaifuyuan, Wangfujing Street, Dongcheng District, 
Beijing 100730, China. Tel: 0086-010-69159373; 
Fax: 0086-010-69159373; E-mail: fengruie1@163.
com

References

[1] Lohr RH, Boland BJ, Douglas WW, Dockrell DH, 
Colby TV, Swensen SJ, Wollan PC, Silverstein 
MD. Organizing pneumonia. Features and 



Clinicopathologic findings of focal organizing pneumonia

516 Int J Clin Exp Pathol 2015;8(1):511-516

prognosis of cryptogenic, secondary, and focal 
variants. Arch Intern Med 1997; 157: 1323-
1329.

[2] Cottin V, Cordier JF. Cryptogenic organizing 
pneumonia. Semin Respir Crit Care Med 2012; 
33: 462-475.

[3] Polverosi R, Maffesanti M, Dalpiaz G. Organiz-
ing pneumonia: typical and atypical HRCT pat-
terns. Radiol Med 2006; 111: 202-212.

[4] Chen SW, Price J. Focal organizing pneumonia 
mimicking small peripheral lung adenocarci-
noma on CT scans. Australas Radiol 1998; 42: 
360-363.

[5] Zheng Z, Pan Y, Song C, Wei H, Wu S, Wei X, 
Pan T, Li J. Focal organizing pneumonia mim-
icking lung cancer: a surgeon’s view. Am Surg 
2012; 78: 133-137. 

[6] Watanabe K, Harada T, Yoshida M, Shirakusa 
T, Iwasaki A, Yoneda S, Kikuchi M. Organizing 
pneumonia presenting as a solitary nodular 
shadow on chest radiograph. Respiration 
2003; 70: 507-514.

[7] Oikonomou A, Hansell DM. Organizing pneu-
monia: the many morphological faces. Eur Ra-
diol 2002; 12: 1486-1496. 

[8] Yang PS, Lee KS, Han J, Kim EA, Kim TS, Choo 
IW. Focal organizing pneumonia: CT and patho-
logic findings. J. Korean Med Sci 2001; 16: 
573-578.

[9] Kohno N, Ikezoe J, Johkoh T, Takeuchi N, Tomi-
yama N, Kido S, Kondoh H, Arisawa J, Kozuka 
T. Focal organizing pneumonia: CT appear-
ance. Radiology 1993; 189: 119-123.

[10] Zhao F, Yan SX, Wang GF, Wang J, Lu PX, Chen 
B, Yuan J, Zhang SZ, Wang YX. CT features of 
focal organizing pneumonia: An analysis of 
consecutive histopathologically confirmed 45 
caese. European J Radiol 2014; 83: 73-78.

[11] American Thoracic Society, European Respira-
tory Society. American Thoracic Society/Euro-
pean Respiratory Society international multi-
disciplinary consensus classification of the 
idiopathic interstitial pneumonias. Am J Respir 
Crit Care Med 2002; 165: 277-304.

[12] American Thoracic Society, European Respira-
tory Society. An official American Thoracic Soci-
ety/European Respiratory Society statement: 
Update of the international multidisciplinary 
consensus classification of the idiopathic in-
terstitial pneumonias. Am J Respir Crit Care 
Med 2013; 188: 733-747.

[13] Maldonado F, Daniels CE, Hoffman EA, Yi ES, 
Ryu JH. Focal organizing pneumonia on surgi-
cal lung biopsy: causes, clinicoradiologic fea-
tures, and outcomes. Chest 2007; 132: 1579-
1583. 


