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Abstract 

Background Spherical pneumonia is an extremely rare condition that is difficult to diagnose. It is a specific type of 
lung infection that often manifests as a round or round-like mass on chest imaging. Spherical pneumonia is easily mis-
diagnosed as a pulmonary tumor; therefore, awareness of this disease must be strengthened.

Case presentation The patient was a 29-year-old female who had persistent cough and sputum for approximately 
1 month and fever for 5 days. Chest computed tomography (CT) at our hospital revealed a mass in the lower lobe of 
the right lung near the hilar region, with obstructive pulmonary atelectasis and obstructive pneumonia. Although 
lung cancer was suspected, Ralstonia mannitolilytica was detected by metagenomic next-generation sequencing 
(mNGS) of bronchoalveolar lavage fluid, and no cancer cells or Mycobacterium tuberculosis were detected. Finally, the 
patient was diagnosed with spherical pneumonia caused by R. mannitolilytica. Anti-infective treatment, symptomatic 
treatment, and administration of a traditional Chinese medicine decoction were performed based on the syndrome 
differentiation. After 10 days of treatment, chest CT revealed few lesions in the lower lobe of the right lung, which 
were significantly reduced compared with those in the past.

Conclusions Spherical pneumonia caused by R. mannitolilytica has not yet been reported and differential diagnosis 
is key in clinical diagnosis. When spherical pneumonia is difficult to diagnose, mNGS may be a better alternative.

Keywords Spherical pneumonia, Ralstonia mannitolilytica, Metagenomic next-generation sequencing, Case report

Background
Spherical pneumonia is a rare and specific type of lung 
inflammation that most commonly presents as a round 
or round-like mass shadow on imaging [1]. It is difficult 
to diagnose clinically and is often misdiagnosed as lung 
cance [2]. The clinical presentation of spherical pneumo-
nia is atypical; patients may have respiratory symptoms 
such as fever, cough, sputum, hemoptysis, and chest pain, 
or they may have no symptoms and are often discovered 
by physical examination [3]. Although the pathogenic 
composition of spherical pneumonia is currently consid-
ered similar to that of community-acquired pneumonia, 
atypical or rare pathogens continue to be reported, as 
detection techniques continue to advance [4]. The suc-
cess of spherical pneumonia treatment is closely related 

†Jianli Ma and Chuantao Zhang contributed equally to this work and share 
the first authorship

*Correspondence:
Pengcheng Zhou
zhoupengcheng@cdutcm.edu.cn
1 Clinical Medical School, Chengdu University of Traditional Chinese 
Medicine, No 39 Shi-Er-Qiao Road, Jin Niu District, Chengdu 610072, 
Sichuan Province, People’s Republic of China
2 Department of Respiratory Medicine, Hospital of Chengdu University 
of Traditional Chinese Medicine, Chengdu, Sichuan Province, People’s 
Republic of China

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12890-023-02316-8&domain=pdf


Page 2 of 10Ma et al. BMC Pulmonary Medicine           (2023) 23:20 

to the timely identification of the causative agent and 
targeted anti-infective therapy, and identification of the 
pathogenic agent is a prerequisite for the clinical treat-
ment. Herein, we report a case of spherical pneumonia 
caused by Ralstonia mannitolilytica for the first time.

Case presentation
The patient, a 29-year-old female, complained of cough 
and sputum that had aggravated for 1 month with fever 
for 5  days. The patient was engaged in civilian work in 
a township government building, and had no history of 
smoking, dust and other harmful environmental expo-
sure. After anti-infective and symptomatic treatment 
at the local county hospital, the patient’s temperature 
decreased, but the cough and sputum did not resolve. 
She had a previous cesarean section and no history of 
other specific diseases. Initial vital signs were a tem-
perature of 36.4  °C, heart rate of 77  beats/min, blood 
pressure of 104/72  mmHg, oxygen saturation  (SpO2)  of 
92%, and respiratory rate of 20  breaths/min. Physical 
examination revealed hypopnea and scattered wet rales 
in the right lower lung, while other physical examina-
tion results showed no abnormalities. Subsequently, 
chest computed tomography (CT) was performed, which 
revealed a mass shadow in the right lower lobe near the 
hilar region, with obstructive atelectasis and obstruc-
tive pneumonia (Fig. 1). Routine blood tests showed sig-
nificantly elevated leukocyte (11.88 ×  109/L), neutrophil 
(9.13 ×  109/L), platelet (425 ×  109/L), and C-reactive pro-
tein (77.74 mg/L) levels and mildly decreased hemoglobin 
levels. Sputum smear revealed gram-positive cocci (2+) 
and gram-negative bacilli (3+). Pulmonary function tests 
suggested mild restrictive ventilatory dysfunction, mild 
obstruction of small airway airflow, and mildly reduced 

ventilatory reserve function. To further clarify the diag-
nosis, enhanced CT was performed again after admis-
sion, and the results suggested a mass shadow in the 
lower lobe of the right lung near the hilar region (Fig. 1), 
suggesting a possible central lung cancer with obstruc-
tive pneumonia changes, with mediastinal and right hilar 
lymph node enlargement. Bronchoscopy revealed mild 
congestion of the bronchial mucosa in the basal segment 
of the lower lobe of the right lung, smooth mucosa, white 
mucous secretions in the lumen, sharp interstitial ridges, 
and no neoplastic growth or active bleeding (Fig. 2). The 
metagenomic next-generation sequencing (mNGS) test of 
alveolar lavage fluid showed R. mannitolilytica, sequence 
number 3271. Moreover, no cancer cells or Mycobacte-
rium tuberculosis were detected. After a comprehensive 
evaluation, spherical pneumonia due to Ralstonia solani 
infection was considered. We used symptomatic treat-
ments such as moxifloxacin for anti-infection, amiloride 
to dissolve sputum, compound ipratropium bromide to 
dilate the bronchi, and Suhuang Zhike Capsule (a widely 
used Chinese patent medicine with cough relieving and 
phlegm resolving properties) for evidence-based treat-
ment. The patient’s clinical symptoms were significantly 
relieved after treatment, and repeat chest CT performed 
10  days after admission showed significant absorption 
of the lesion (Fig.  3). The patient was subsequently dis-
charged from the hospital and has shown no specific dis-
comfort during follow-up to date.

Discussion
Spherical pneumonia is clinically rare and more com-
mon in children than in adults, mainly because the 
pores of Kohn and the canals of Lambert in the lungs, 
which allow intra-alveolar communication, are poorly 

Fig. 1 A, B Computerized tomography scan showing mass shadow in right lower lobe near hilar area with obstructive atelectasis and obstructive 
pneumonia. C Computerized tomography enhanced scan showing mass shadow near the hilar area of the right lower lobe, suggesting the 
possibility of central lung cancer, accompanied by obstructive pneumonia changes



Page 3 of 10Ma et al. BMC Pulmonary Medicine           (2023) 23:20  

developed. Closely spaced connective tissue and 
smaller alveoli are more prone to dysplasia, and make it 
easy for lesions to accumulate once pneumonia devel-
ops. In addition, some pathogens have a strong affinity 
for alveolar epithelial cells, such as Streptococcus pneu-
moniae, and when infection occurs, alveolitis predomi-
nates, while bronchiolitis remains mild. In adults, it 
may also usually be due to defects in the development 

of intra-alveolar communication, or during the delayed 
resolution of lobar pneumonia, which may be termed 
focal organizing pneumonia [5]. In addition, imaging 
findings showed that spherical pneumonia was also 
closely related to the stage of the disease, and spheri-
cal pneumonia was easy to appear in following cases, 
such as early centrifugal diffusion of pneumonia; dur-
ing the centripetal absorption of pneumonia through 

Fig. 2 Bronchoscopy: the bronchial mucosa of the basal segment of the lower lobe of the right lung was slightly congested, the mucosa was 
smooth, there were many white viscous secretions in the lumen, and the interbronchial ridge was sharp, and no neoplasm or active bleeding was 
seen. The rest of the bronchi were unremarkable

Fig. 3 A, B There is a slight consolidation shadow in the right lower lobe near the hilum, compared with the previous imaging, the scope of the 
lesion is obviously reduced, and infectious disease is considered



Page 4 of 10Ma et al. BMC Pulmonary Medicine           (2023) 23:20 

the alveoli; the development of pneumonia is limited 
after antibiotic treatment [4].

There are two characteristics that can help identify 
spherical pneumonia: first, a specific morphology that 
tends to appear on imaging; second, lung infection [6]. 
The imaging of spherical pneumonia has certain charac-
teristics [7]. Firstly, spherical pneumonia mostly occurs 
in the back and near the pleura, with the diameter of 
the lesions generally being 1–7  cm, with an average of 
4 cm; the density can be uneven, with higher density in 
the central area and lower density at the edge. Secondly, 
the edges of spherical lesions in adult patients and chil-
dren over 8  years of age could show blurry shadows, 
while showing clear edges in children under 8  years of 
age. Thirdly, spherical pneumonia may have a pleural 
reaction, but pleural effusion is rare, and lymph node 
enlargement of hilum and mediastinum is rare. Finally, 
the chest CT signs of spherical pneumonia can be pre-
sented as a halo sign or a knife-cut sign. In addition, the 
lesions can show enhancement on enhanced CT, while 
the lesions can also show hypermetabolism and stand-
ard uptake value increase on PET-CT [8]. Although the 
halo sign is also one of the characteristics, it lacks speci-
ficity and can be seen in many diseases, such as invasive 
pulmonary aspergillosis, Wegener granuloma, pulmo-
nary infarction, staphylococcus aureus pneumonia, etc. 
Although the knife cut sign is specific, the diagnosis of 
spherical pneumonia cannot only rely on imaging, but 
still needs evidence from etiology, clinical response, 
and even pathology. Therefore, the differential diagnosis 
should be the core for the diagnosis of spherical pneu-
monia. Spherical pneumonia is a pathological process in 
which the lung structures are not damaged or necrotic. 
Clinical diagnosis is difficult and often requires the dif-
ferential diagnosis of lung cancer, tuberculosis spheres, 
inflammatory myofibroblastoma, malignant tumors, and 
granulomatous vasculitis.

In the present case, the patient’s chief complaint com-
bined with the physical examination of the right lower 
lung indicating diminished breath sounds with wet rales 
and routine blood results led to the consideration of an 
infection in the lung. However, the possibility of a tumor 
or other types of diseases mentioned above could not 
be excluded because of the CT findings which revealed 
unexplained mass-like shadow changes in the lung. 
For further diagnosis, we performed enhanced CT and 
fibronectomy. Electronic bronchoscopy was used to clar-
ify the inflammatory changes in the right lower bronchus, 
and no neoplasm was observed; thus, pulmonary mal-
formation tumor and granulomatous polyangiitis were 
excluded. Fibronectomy and metagenomic next-gener-
ation sequencing (mNGS) test of lavage fluid showed R. 
mannitolilytica, and no cancer cells or M. tuberculosis 

were detected; thus, the possibility of the lesion being a 
lung cancer with tuberculosis sphere was excluded. Com-
bined with the mass-like shadow in the chest lesion area 
and the differential diagnosis of each type, we ascertained 
the patient to have spherical pneumonia and adminis-
tered anti-infective treatment. For treatment, we chose 
quinolones based on the patient’s sputum smear sugges-
tive of gram-negative bacteria (3+) and the rare R. man-
nitolilytica in the alveolar lavage fluid. Quinolones are 
antimicrobially strong with a wide range of antibacterial 
activities, and are less likely to develop resistance. Among 
the commonly used quinolones, moxifloxacin has a high 
antibacterial success rate, and its broad antimicrobial 
spectrum makes it suitable for the treatment of intracel-
lular gram-negative pathogens and atypical pathogens 
[9]. Therefore, moxifloxacin was chosen for one course 
of symptomatic supportive therapy. After 10  days, the 
patient’s symptoms significantly reduced, and CT reex-
amination showed significant absorption of the lesion. 
This allowed us to exclude inflammatory pseudotumors 
of the lung, that shows non-absorption of the lesion after 
anti-infective treatment, and clearly diagnose spherical 
pneumonia. This case suggests that during the diagnosis 
of spherical pneumonia, attention should be paid to the 
combination of symptoms and signs, and various exami-
nation tests should be performed to differentiate it from 
similar diseases before confirming the diagnosis.

To further summarize the clinical characteristics of 
spherical pneumonia, we searched PubMed, Web of Sci-
ence, and Cochrane Library using the keywords “round 
pneumonia” and “spherical pneumonia”, and only 25 lit-
erature were reported in the past 20  years after screen-
ing [1–3, 5, 6, 8, 10–27], with a total of 29 cases reported 
(Table  1). The age of onset ranged from 4  months to 
77 years, with 8 cases (27.5%) in minors under the age of 
18 years, 8 (27.5%) in young adults aged 20–45 years, and 
13 (45%) in middle-aged and older adults aged ≥ 45 years. 
The most common clinical symptoms of the disease were 
fever (79%), cough (62%), dyspnea (41%), and chest pain 
(28%), as well as sputum in 20% of the patients, includ-
ing one with blood in the sputum. Other symptoms 
included gastrointestinal symptoms (14%), headaches 
(14%), myalgia (14%), and fatigue and weakness (14%). 
Other symptoms also included hemoptysis, hypoxemia, 
and arthralgia. The lesions varied in size, ranging from 
20 to 80 mm. They were mainly located in the right lung, 
accounting for 66% of the total cases, including 12 in the 
right upper lobe (41%), 1 in the right middle lobe (3%), 
and 6 in the right lower lobe (21%). There were 5 cases 
of lesions in the left upper lung (17%), 5 in the left lower 
lung (17%), and 1 in the lingual segment (3%). Fourteen 
of the 29 cases had clearly detectable pathogens, includ-
ing S. pneumoniae, Enterobacter hormaechei, Rickettsia 
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typhi, and Chlamydia pneumoniae. The anti-infective 
treatment was effective in 28 cases, and no treatment 
measures were mentioned in one case. Broad-spectrum 
antibiotics were mostly used for anti-infective treatment, 
including quinolones, tetracyclines, penicillin, and other 
antibiotics. The lesions in the 29 patients were gradually 
absorbed and shrunk to disappear within 2–6 weeks, and 
the prognosis was good.

The common pathogens of spherical pneumonia are 
similar to those of community-acquired pneumonia, 
with S. pneumoniae being considered common. How-
ever, in recent years, the detection rate of atypical path-
ogens has increased. Mycoplasma and Coxiella burnetii 
are known to be common pathogens, and some studies 
have suggested that Q fever is the main cause of spheri-
cal pneumonia [4]. In addition, Enterobacter cholerae, 
Rickettsia typhi, and SARS-Co-V2 can also cause spheri-
cal pneumonia [28]. However, spherical pneumonia due 
to R. mannitolilytica infection has not yet been reported. 
R. mannitolilytica is a gram-negative bacterium (family 
Burkholderiaceae, genus Ralstonia), which mainly sur-
vives in water sources but also in low nutrient environ-
ments. It was first discovered by Yabuuchi in Japan in 
1995 [29]. There are currently three clinically relevant 
species, including R. mannitolilytica, Ralstonia pickettii, 
and Ralstonia insidiosa [30]. In 2001, R. mannitolilytica 
was classified as a new species of the genus Ralstonia, 
based on 16S rRNA gene sequence analysis [31]. R. man-
nitolilytica was first isolated in China from a patient with 
chronic obstructive pulmonary disease [32]. In 2015, the 
whole-genome sequence analysis of R. mannitolilytica 
strain MRY14-0246, which carries intrinsic OXA-443/
OXA-22-like and OXA-444/OXA-60-like β-lactamase 
genes and is resistant to meropenem, was performed 
[33]. R. mannitolilytica is a rare opportunistic causa-
tive agent of intra-hospital infections. R. mannitolilytica 
infects humans predominantly through water sources 
and affects mainly immunocompromised patients. There 
are few national and international reports, and there 
are current case reports of cystic fibrosis with infec-
tion, elderly hospital-acquired pneumonia, bronchiecta-
sis, chronic obstructive pulmonary disease, bacteremia, 
solid cancer, abdominal dialysis tube infection, neona-
tal, hematologic, renal transplantation, diabetes melli-
tus, scleroderma, meningitis, peritonitis, osteomyelitis, 
abdominal blood collection infection, and urinary tract 
infection. Elderly patients, those with multiple underly-
ing diseases, those using broad-spectrum antibacterial 
drugs, and those receiving invasive mechanical ventila-
tion are at an increased risk of infection with this organ-
ism [32, 34–45]. Although previous reports showed that 
the infection caused by R. mannitolilytica is more com-
mon in immunocompromised groups, the report of R. 

mannitolilytica infection in the normal immunity popu-
lation is rare, and the specific mechanism is still unclear. 
It has been shown that R. mannitolilytica has the hemH 
gene encoding protoporphyrin ferrous chelatase, and 
protoporphyrin ferrochelatase may act as an important 
virulence factor of this bacteria [46]. The downregula-
tion of protoporphyrin ferrous chelatase expression leads 
to the accumulation of protoporphyrin substrates and 
the production of large amounts of reactive oxygen spe-
cies such as singlet oxygen and peroxide radicals through 
phototoxic reactions, leading to tissue cell damage and 
triggering inflammation [47]. Many of the cases of infec-
tion with R. mannitolilytica are due to contaminated 
solutions, including water for injection, respiratory solu-
tions, saline solutions, and sterile drug solutions [48]. The 
outbreak of R. mannitolilytica infections in the hospital 
is typically associated with contaminated medical sup-
plies or instruments. An investigation revealed coloni-
zation with R. mannitolilytica of two in 15 patients and 
contamination of components of five of six humidifying 
respiratory therapy device [49]. However, in most cases, 
the source is unknown. Although the young patient 
reported in this article had no basic diseases and had 
normal immunity, the cause of infection with R. man-
nitolilytica is still unclear. The spherical lesion on chest 
CT could stem from the fact that the patient has received 
anti-infection treatment outside the hospital. Previous 
studies have shown that pneumonia caused by R. manni-
tolilytica can be manifested on chest CT as patchy exuda-
tive shadows, consolidation, pleural effusion, pulmonary 
cavity or bronchiectasis [50, 51]. Currently, the patho-
logical manifestations of pneumonia caused by R. man-
nitolilytica have not been reported. Although automatic 
bacteria identification instrument (the Mérieux VITEK 
MS mass spectrometer) and 16S rRNA detection are the 
main identification tools, it is difficult to detect R. man-
nitolytica in routine sputum culture. Therefore, clinical 
identification of R. mannitolilytica is challenging.

mNGS, which does not rely on traditional microbial 
culture and directly sequences nucleic acids in clini-
cal samples at high throughput, can rapidly and objec-
tively detect a wide range of pathogenic microorganisms 
(including viruses, bacteria, fungi, and parasites) in clini-
cal samples. mNGS is a more sensitive technique than 
traditional pathogen culture, with evidence from studies 
showing that mNGS has a diagnostic sensitivity of 88.89% 
for all pathogens and 83.37% for negative predictive value 
[52]. The diagnostic process of the case reported in this 
study showed that R. mannitolilytica causing spherical 
pneumonia could be clinically identified using mNGS 
testing.

In the treatment of spherical pneumonia, antibiotic 
selection should be based on the culture results. When 
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immunocompromised patients are infected by R. man-
nitolilytica, the disease can progress rapidly into sepsis 
or even multiple organ dysfunction syndrome; therefore, 
the sensitive antibiotics should be administered as early 
as possible. According to the literature, R. mannitolilytica 
is often resistant to multiple antibiotics [53]. There are 
no treatment guidelines or drug susceptibility recom-
mendation for this pathogen. Previous studies showed 
that R. mannitolilytica was resistant to aztreonam, cefop-
erazone and meropenem, but sensitive to cotrimoxazole, 
quinolones, third and fourth generation cephalosporins, 
and cefoperazone/sulbactam [54, 55]. Owing to variable 
resistance to multiple antibacterial drugs and the lack of 
interpretative criteria for drug susceptibility in R. manni-
tolilytica, physicians need to use drugs based on clinical 
experience. In the future, the research on R. mannitoli-
lytica needs to be further strengthened.

Conclusion
Spherical pneumonia caused by R. mannitolilytica has 
not been previously reported. For clinical diagnosis, we 
could combine signs and symptoms and differentiate it 
from other similar diseases. The mNGS method can be 
used for strain identification when clinical diagnosis is 
difficult. R. mannitolilytica is highly resistant to various 
antimicrobial drugs, and clinicians need to use drugs 
according to clinical experience, and make timely efficacy 
assessment and adjustment of drugs.
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