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CASE REPORT

ROUND PNEUMONIA IN AN ADULT
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Abstract. Round pneumonia is an uncommon form of pulmonary infection usu-
ally found in children. It may resemble pulmonary neoplasm on radiographs. We 
present a case of round pneumonia in a 43-year-old male with a history of smok-
ing and a family history of lung cancer. The patient was treated with antibiotics 
for more than two weeks, after which the infection resolved completely both 
clinically and radiologically. Clinicians should consider this uncommon type of 
pneumonia in the differential diagnosis of spherical pulmonary masses to avoid 
unnecessary diagnostic tests.
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INTRODUCTION

Community-acquired pneumonia 
(CAP) is a common infectious disease 
causing significant morbidity and mortal-
ity worldwide (McCabe et al, 2009). The 
annual incidence of CAP ranges from 2.6 
to 13.4 cases per 1,000 adults (Almirall  
et al, 2000). Round pneumonia present-
ing as spherical or oval-shaped densities 
on chest radiographs and is an atypical 
radiological manifestation of pulmonary 
infection. It was first reported in the ra-
diology literature in 1954 (Wagner et al, 
1998). In 1973, Rose and Ward reviewed 
21 cases of round pneumonia in chil-

dren; the rediological findings resembled 
pulmonary and mediastinal masses; 
the report stressed the importance of 
recognizing this entity (Rose and Ward, 
1973). Round pneumonia has since been 
well-recognized in children; however, it is 
infrequently reported in adults. A litera-
ture search for round pneumonia in adults 
reveals this is an uncommon problem 
in adults (Greenfield and Gyepes, 1964; 
Sproul, 1969; Millard et al, 1977; Hershey 
and Panaro, 1988; Lossos and Breuer, 1989; 
Pandya et al, 1989; Soubani and Epstein, 
1996; Katsumura et al, 1997; Zinkernagel 
et al, 2001; Durning et al, 2003; Wan et al, 
2004; Zylberman et al, 2006; Shie et al, 
2007; Camargo et al, 2008; Kara et al, 2010; 
Núñez Viejo et al, 2010; Velasco-Tirado 
et al, 2012). Round pneumonia may mimic 
pulmonary neoplasms due to its radiolog-
ical appearance. Awareness of this disease 
is important. We present here a rare case of 
round pneumonia in an adult patient and 
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conduct a review of the literature.

CASE REPORT

A previously healthy 43-year-old 
male was admitted to our hospital with 
a six-day history of high fever (up to 
40.2ºC), chills and cough. He also com-
plained of left-sided sharp chest pain 
worse on deep inspiration. He had no his-
tory of recent travel, sick contacts, animal 
contacts or environmental exposures. His 
past medical history was non-significant, 
but he did have a history of smoking 30 
cigarettes per day for more than 20 years. 
His elder brother had died of lung cancer.

On physical examination, the patient 
had a temperature of 39.6ºC, a pulse rate 
of 125 beats/min, a respiratory rate of 
28 breaths/min and a blood pressure of 
123/71 mmHg. Inspiratory rales were 
heard over the left lower lung zone. There 
was no sign of cyanosis or acropachy. 
The rest of the physical examination was 
unremarkable.

Laboratory data showed a white 
blood cell (WBC) count of 9.7x109/l with 
a left shift. Inflammatory markers were 
elevated with erythrocyte sedimentation 
rate (ESR) of 56 mm/h and C-reactive pro-
tein (CRP) of 89 mg/l. Arterial blood gas 
analysis revealed mild hypoxemia (PaO2 
70 mmHg). The results of serum biochem-
istry tests were essentially within normal 
limits. A chest radiograph obtained on 
admission showed an oval mass in the 
left lower lung field (Fig 1).

The symptoms and laboratory results 
pointed to an infectious process, namely 
community acquired pneumonia (CAP). 
The patient was initially treated with 
intravenous azithromycin (0.5 g daily) 
and ceftriaxone (2 g daily). A computed 
tomography (CT) scan of the chest was 
performed to determine whether a pul-

monary neoplasm was present or not. 
Serological studies, tumor markers and 
immunological tests were also performed.

The chest CT scan demonstrated a 
3.5x3.5 cm, well-defined and round mass 
in the lingular segment of the left upper 
lobe with enlarged left hilar lymph nodes 
and the presence of air bronchograms 
and spicules (Fig 2). Due to his smoking 
history, family history of lung cancer and 
radiological findings, bronchogenic carci-
noma was considered in the differential 
diagnosis. Bronchoscopy was planed but 
the patient responded well to the above-
mentioned therapy and his clinical condi-
tion improved rapidly. On the 5th day of 
hospitalization, the fever and chest pain 
subsided. A purified protein derivative 
(PPD) tuberculin skin test was negative. 
Serological tests, tumor markers and im-
munological studies were also negative. 
No organisms were isolated from the 
sputum, urine or blood.

A follow-up CT scan performed two 
weeks after admission showed a substan-

Fig 1–Posteroanterior chest radiograph show-
ing an oval mass in the left lower lung 
field with peripheral air bronchograms 
and spicules.
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Fig 2–Initial computed tomography (CT) scan of the chest showing 
a 3.5x3.5 cm, heterogeneous, round and spiculated mass in 
the lingular segment of the left upper lobe of the lung with 
well-circumscribed margins. Note low attenuation centrally 
and air bronchograms within the mass and left hilar lymph 
node enlargement.

Fig 4–Third computed tomography (CT) scan 
of the chest showing total resolution of 
the lung mass.

Fig 3–Second computed tomography (CT) scan 
of the chest showing the mass reduced in 
size by 75%.

tial reduction in the size of the mass (Fig 3) 
and an improvement in the inflammatory 
markers. The patient was discharged after 
16 days of hospitalization. A third CT scan 
obtained one month after discharge dem-
onstrated total resolution of the mass (Fig 

4). The patient was eventually diagnosed 
with round pneumonia and a neoplastic 
origin of the mass was ruled out. Bron-
choscopy was not performed. At 6-month  
follow-up, the patient was asymptomatic 
with no radiological evidence of relapse.
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DISCUSSION

Round pneumonia in adults is un-
common. It generally occurs in adult 
patients at a relatively younger age; 
Camargo et al (2008) reported the aver-
age age of adults with round pneumonia 
was 40.9 years. Round pneumonia has 
been reported to comprise fewer than 
1% of cases of pneumonia (Zinkernagel  
et al, 2001), but the actual incidence is 
probably higher than reported (Camargo 
et al, 2008). One reason is patients may 
receive antibiotic treatment without un-
dergoing chest radiography (Wagner et al, 
1998; Wan et al, 2004). Detecting round 
pneumonia is fortuitous (Gharib and 
Stern, 2001). A case series study from Tai-
wan which described the clinical course 
and radiographic evolution of round 
pneumonia in patients with severe acute 
respiratory syndrome (SARS) found a sur-
prisingly high incidence of round pneu-
monia of up to 29% (Wan et al, 2004). It 
should be noted that all the patients were 
closely followed up with chest radiogra-
phy due to the high infectivity and viru-
lence of the SARS coronavirus (Wan et al, 
2004). The opportunity for discovering 
round pneumonia may be dependent on 
how early and how frequently radiologi-
cal examinations are performed during 
the illness.

Streptococcus pneumoniae is the most 
frequent pathogen found in round pneu-
monia (Zinkernagel et al, 2001). Antón 
(2004) supposed Q fever might be the 
most common cause of round pneumo-
nia in adults and concluded the findings 
of round pneumonia were evidence for 
Q fever.  Besides S. pneumoniae, Coxiella 
burnetii and the SARS coronavirus, other 
organisms have been reported to cause 
round pneumonia, including Klebsiella 
pneumoniae, Haemophilus influenzae, My-

cobacterium tuberculosis, Legionella pneumo-
phila, Mycoplasma pneumoniae, Chlamydia 
pneumoniae, Chlamydia psittaci, Nocardia 
spp and Aspergillus spp (Franquet, 2001; 
Zinkernagel et al, 2001; Antón, 2004; Zyl-
berman et al, 2006). No organisms were 
isolated from sputum, urine or blood 
cultures in our patient. All serological 
tests were also negative. Approximately 
78% of cases of round pneumonia among 
adults had no definite etiology described 
in one study (Durning et al, 2003).

The pathogenesis of round pneumo-
nia is unclear. Round pneumonia may be 
an early manifestation of the disease and 
the clinical symptoms may be non-specific 
at the time of presentation (Wagner et al, 
1998; Zinkernagel et al, 2001). In the early 
course, the process of inflammation and 
exudation is confined mainly to the alveo-
lar spaces (Pandya et al, 1989; Soubani and 
Epstein, 1996; Zinkernagel et al, 2001). It 
then spreads by direct extension through 
the intra-alveolar channels (the pores of 
Kohn and the channels of Lambert) and 
this produces a lesion with nonsegmental 
distribution and smooth borders (Pandya 
et al, 1989; Soubani and Epstein, 1996; 
Zinkernagel et al, 2001). Afterward, the 
lesion may become segmental or lobar 
with centrifugal and peribronchial spread 
and then the typical appearance of pneu-
monia may be seen on chest radiography 
(Pandya et al, 1989; Soubani and Epstein, 
1996; Zinkernagel et al, 2001).

Round pneumonia is seen more fre-
quently in children. The pathways of col-
lateral ventilation are poorly developed in 
children who have more closely apposed 
connective tissue septa and smaller alveoli 
than adolescents and adults (McLennan, 
1998; Zinkernagel et al, 2001). These fac-
tors contribute to more compact confluent 
areas of pulmonary consolidation without 
softer margins, more often found in adults 
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(McLennan, 1998; Zinkernagel et al, 2001). 
These also lead to a slower progression of 
the disease in children (Zinkernagel et al, 
2001). As a result, there is a greater chance 
of detecting round pneumonia in children, 
explaining the higher incidence of round 
pneumonia seen in children.

Round pneumonia is found more of-
ten in the lower lobes (Wagner et al, 1998; 
Durning et al, 2003), mainly because grav-
ity causes infected fluids to concentrate 
in the most dependent bronchi (McLen-
nan, 1998). If it occurs in an upper lobe, 
neoplasm should be considered even the 
presence of symptoms suggesting infec-
tion (Wagner et al, 1998), such as the case 
described here. The right lung is more 
frequently involved (Durning et al, 2003; 
Camargo et al, 2008), in up to 69% of cases 
(Camargo et al, 2008). No predisposing 
factors have been observed.

Patients with round pneumonia 
usually present with acute or subacute 
symptoms of pneumonia. They may also 
present with mild symptoms mimicking 
viral syndromes or bronchitis. Some pa-
tients may even be asymptomatic (Wagner 
et al, 1998; Durning et al, 2003; Camargo 
et al, 2008), but this is rare. Of 32 cases of 
round pneumonia in adults described in 
one study, only two were asymptomatic 
(Camargo et al, 2008).

The radiological features of round 
pneumonia in adults vary widely. The 
overall appearance can range from a small 
dense mass to a large ill-defined round 
opacity (Wagner et al, 1998). In most cases 
of round pneumonia, the radiological 
apprearance is a solitary round nodule 
with or without hilar lymphadenopathy 
and borders may be smooth or lobulated 
(Katsumura et al, 1997). Radiographically, 
lesions may be round or oval (Wagner  
et al, 1998). A CT scan of the chest show-
ing a heterogeneous mass with soft tissue 

attenuation, spicules, air bronchograms, 
pleural thickening and satellite lesions, 
suggests the diagnosis of round pneu-
monia (Wagner et al, 1998). About 22% of 
round pneumonia lesions have spicules 
on CT scans (Kohno et al, 1993) and 17% 
of patients with round pneumonia have 
air bronchograms on chest radiographs 
(Wagner et al, 1998). Air bronchograms are 
seen on 50% of CT scans in cases of round 
pneumonia (Kohno et al, 1993; Price, 
1999). However, air bronchograms are 
not always helpful in diagnosing round 
pneumonia and may also indicate pul-
monary malignancy. Air bronchograms 
may also be seen on chest radiographs or 
CT scans in cases of adenocarcinoma or 
bronchoalveolar carcinoma. One study 
found the presence of air bronchograms 
on CT scans in solitary pulmonary le-
sions was significantly more common in 
malignant lesions than in benign lesions 
and was seen in all types of lung cancer 
(Kui et al, 1996). 

Because radiological images of round 
pneumonia may simulate those of pul-
monary malignancy, it may be difficult 
to distinguish between them even when 
all the usual analytical and radiologi-
cal tests have been performed. Round 
pneumonia may even mimick pulmonary 
malignancy on positron emission tomo- 
graphy/computed tomography (PET/CT) 
scan (Shie et al, 2007). Invasive diagnostic 
tests, such as bronchoscopy, biopsy and 
thoracotomy, are performed in 39% of 
cases of round pneumonia to rule out pul-
monary neoplasm (Durning et al, 2003). 
Differentiating round pneumonia from 
bronchogenic carcinoma is challenging. 
If rapid radiological improvement is not 
seen, pulmonary malignancy should be 
pursued since only radiological resolution 
can rule out neoplasm. For this reason, 
serial chest radiographs or CT scans can 
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be helpful. Clinicians should be aware of 
this uncommon radiological appearance 
of pneumonia to avoid mistaking it for a 
tumor, which could lead to unnecessary 
invasive tests.

Round pneumonia in adults usually 
follows a benign course and is similar in 
treatment to lobar pneumonia (Durning 
et al, 2003; Camargo et al, 2008). In most 
cases, the outcome is favorable. Round 
pneumonia resolves as quickly as lobar 
pneumonia with appropriate antibiot-
ics (McLennan, 1998). Most cases of 
round pneumonia resolve clinically and 
radiologically within one month using 
conventional antibiotics; no pulmonary 
complications, such as abscess or empy-
ema, have been reported (Durning et al, 
2003; Zylberman et al, 2006). One case 
was reported to resolve spontaneously 
(Camargo et al, 2008). Round pneumonia 
is not a mild disease, deaths due to round 
pneumonia have been reported (Green-
field and Gyepes, 1964; Soubani and Ep-
stein, 1996; Wan et al, 2004). The outcome 
primarily depends on the virulence of the 
organism, patient age and host immunity 
(Wan et al, 2004; Camargo et al, 2008).

Although lung cancer is a common 
cause of pulmonary masses in adults, 
round pneumonia should be considered 
in the differential diagnosis of an adult 
patient who presents with a spherical 
mass on chest radiography, especially if 
the patient has symptoms of respiratory 
tract infection. Early recognition and treat-
ment may prevent unnecessary diagnostic 
tests and the associated complications, 
hospitalizations and costs.

REFERENCES

Almirall J, Bolíbar I, Vidal J, et al. Epidemiol-
ogy of community-acquired pneumonia 
in adults: a population-based study. Eur 

Respir J 2000; 15: 757-63.
Antón E. A frequent error in etiology of round 

pneumonia. Chest 2004; 125: 1592-3.
Camargo JJ, Camargo SM, Machuca TN, Perin 

FA. Round pneumonia: a rare condition 
mimicking bronchogenic carcinoma. Case 
report and review of the literature. Sao 
Paulo Med J 2008; 126: 236-8.

Durning SJ, Sweet JM, Chambers SL. Pulmo-
nary mass in tachypneic, febrile adult. 
Chest 2003; 124: 372-5.

Franquet T. Imaging of pneumonia: trends and 
algorithms. Eur Respir J 2001; 18: 196-208.

Gharib AM, Stern EJ. Radiology of pneumonia. 
Med Clin North Am 2001; 85: 1461-91.

Greenfield H, Gyepes MT. Oval-shaped con-
solidations simulating new growth of the 
lung. Am J Roentgenol Radium Ther Nucl 
Med 1964; 91: 125-31.

Hershey CO, Panaro V. Round pneumonia in 
adults. Arch Intern Med 1988; 148: 1155-7.

Kara PH, Demircan A, Akinci E, Bildik F, 
Aygencel G, Ozsarac M. Focal mass-like 
opacity on chest radiography: round 
pneumonia. J Emerg Med 2010; 39: e89-90.

Katsumura Y, Shirakami K, Satoh S. Pneu-
mococcal spherical pneumonia multiply 
distributed in one lung. Eur Respir J 1997; 
10: 2423-4.

Kohno N, Ikezoe J, Johkoh T, et al. Focal organiz-
ing pneumonia: CT appearance. Radiology 
1993; 189: 119-23.

Kui M, Templeton PA, White CS, Cai ZL, Bai YX, 
Cai YQ. Evaluation of the air bronchogram 
sign on CT in solitary pulmonary lesions. J 
Comput Assist Tomogr 1996; 20: 983-6.

Lossos IS, Breuer R. Round pneumonia. Isr J 
Med Sci 1989; 25: 713-4.

McCabe C, Kirchner C, Zhang H, Daley J, Fis-
man DN. Guideline-concordant therapy 
and reduced mortality and length of stay 
in adults with community-acquired pneu-
monia: playing by the rules. Arch Intern 
Med 2009; 169: 1525-31.

McLennan MK. Radiology rounds. Round 



Round Pneumonia

Vol  45  No. 1  January  2014 213

pneumonia. Can Fam Physician 1998; 44: 
751, 757-9.

Millard CE, Irwin RS, Braman SS. Acute diffuse 
pneumonia of asthmatics and concomitant 
spherical pneumonia. Postgrad Med 1977; 
61: 251-4.

Núñez Viejo MA, Fernández Montes A, Iturbe 
Fernández D. Round pneumonia: a rare 
cause of multiple pulmonary nodes. Arch 
Bronconeumol 2010; 46: 211-2.

Pandya K, Tuchschmidt J, Gordonson J, Boylen 
CT. Mass lesion in an intravenous drug 
user. Round pneumonia. West J Med 1989; 
150: 95-6.

Price J. Round pneumonia and focal organiz-
ing pneumonia are different entities. Am 
J Roentgenol 1999; 172: 549-50.

Rose RW, Ward BH. Spherical pneumonias in 
children simulating pulmonary and medi-
astinal masses. Radiology 1973; 106: 179-82.

Shie P, Farukhi I, Hughes RS, Oz OK. Round 
pneumonia mimicking pulmonary malig-
nancy on F-18 FDG PET/CT. Clin Nucl Med 
2007; 32: 55-6.

Soubani AO, Epstein SK. Life-threatening 
“round pneumonia”. Am J Emerg Med 
1996; 14: 189-91.

Sproul JM. Spherical pneumonia due to He-
mophilus influenzae. A definitive study by 
transtracheal aspiration. Am Rev Respir Dis 
1969; 100: 67-9.

Velasco-Tirado V, Hernández-Cabrera M, Pisos-
Álamo E, Pérez-Arellano JL. Rickettsia 
typhi. A new causative agent of round 
pneumonia in adults. Enferm Infecc Micro-
biol Clin 2012; 30: 427-8.

Wagner AL, Szabunio M, Hazlett KS, Wagner 
SG. Radiologic manifestations of round 
pneumonia in adults. Am J Roentgenol 1998; 
170: 723-6.

Wan YL, Kuo HP, Tsai YH, et al. Eight cases 
of severe acute respiratory syndrome 
presenting as round pneumonia. Am J 
Roentgenol 2004; 182: 1567-70.

Zinkernagel AS, Schaffner A, Himmelman A. 
Photo quiz. Round pneumonia due to 
Streptococcus pneumoniae. Clin Infect Dis 
2001; 32: 1188, 1233-4.

Zylberman M, Cordova E, Farace G. Round 
pneumonia in adults, an unusual pre-
sentation of lung parenchymal infec-
tion: a report of two cases and review 
of the literature. Clin Pulm Med 2006; 
13: 229-31.


