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Abstract  
 
Necrotizing pneumonia (NP) is a severe complication of community acquired pneumonia 
characterized by liquefaction and cavitation of lung tissue. We describe the 
epidemiology, etiology, management, and outcomes of children hospitalized with NP 
over a 15-year period. 
 
We conducted a retrospective observational study of NP cases from 1/1990 - 2/2005 
analyzing clinical presentation, laboratory data, hospital course, and long-term follow-up. 
 
Eighty (80) NP cases were identified, with the number of detected cases increasing from 
12 during 1993-1996 to 40 during 2001-2004. Sixty-nine (69) cases (86%) had pleural 
effusion with a low pH (mean 7.08).  Thirty-eight patients (48%) had positive cultures, 
with S. pneumoniae as the predominant organism. Recently, other organisms, most 
notably MRSA, emerged. Patients had prolonged hospitalizations (median 12 days). 
Sixty-nine patients required pleural interventions and those receiving chest drainage 
alone had similar outcomes to those managed surgically. All patients had full clinical 
resolution within 2 months of presentation. 
 
We have increasingly identified NP as a complication of pediatric pneumonia. S. 
pneumoniae remains the predominant organism, but since 2002 different bacteria have 
been isolated and the age range of cases has broadened. Despite the serious morbidity, 
massive parenchymal damage, and prolonged hospitalizations, long-term outcome 
following NP is excellent. 
 
 
Word count : 198 
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Introduction 
 

Complications of community acquired pneumonia in children include pleural 

effusion, empyema, lung abscess, pneumatocele, and necrotizing pneumonia. Necrotizing 

pneumonia (NP), also termed cavitary pneumonia or cavitatory necrosis, has been 

associated with poor clinical outcomes in adults, and when initially described, this 

complication was thought to be extremely rare in children. The first case series of NP 

including 4 children was published in 1994 [1], and subsequently there have been several 

small case series of pediatric NP reported [2-6] including a recent report on 

epidemiologic observations from the UK [7].  

Even though the diagnosis of NP can be suspected by plain chest radiography, the 

frequent presence of a dense lobar consolidation and pleural effusion may obscure proper 

definition and chest computed tomography (CT) scan is needed for a more definitive 

diagnosis.  Radiographic criteria for NP include the loss of normal pulmonary 

parenchymal architecture and the presence of areas of decreased parenchymal 

enhancement representing liquefaction that are progressively replaced by multiple small 

air or fluid filled cavities [1, 8]. The pathophysiology of NP is thought to be one of 

massive pulmonary gangrene, tissue liquefaction and necrosis [9] but the precise 

pathways leading to this massive damage have not been well established. The radiologic 

diagnosis of NP has been correlated with such pathologic findings [10]. Prior reports 

have focused on NP caused by Streptococcus pneumoniae [11], though other bacterial 

organisms including Staphylococcus aureus and Mycoplasma pneumoniae have been 

reported to lead to NP [12, 13]. The increasing number of case reports of NP has 

coincided with several studies of childhood pneumonia which report trends of increasing 
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incidence of complicated pneumonia with parapneumonic effusions [14, 15]. While 

mention is made of NP in these studies, the related role of NP to this changing trend has 

not been analyzed.  

The purpose of this retrospective observational study was to review the cases of 

NP among children hospitalized at our institution over a 15 year period and: 1) describe 

the epidemiology, causative organisms, and key clinical and laboratory characteristics of 

children hospitalized with NP; 2) describe the management strategies and presence of 

complications in children with NP; and 3) report on the long term clinical outcomes for 

children with NP.  
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Methods 

Case Selection 
 
Cases of necrotizing pneumonia (NP) among patients hospitalized at Children’s Hospital 

Boston from January 1990 through February 2005 were identified retrospectively using 

an electronic database of the Department of Radiology. All cases were identified by 

searching for the term “necrotizing” in reports of thoracic CT scans of hospitalized 

patients; reports with terms such as “no evidence of necrotizing pneumonia” were 

excluded.  CTs of all cases were reviewed and included for analysis when the CT 

revealed segments of lung showing multiple areas of lung parenchyma containing air, air 

and fluid, or non-enhancing fluid surrounded by contrast enhancing lung parenchyma 

without a defined rim of enhancement [8]. Cases of solitary cavitation surrounded by a 

well-defined enhancing rim of lung were excluded since this could represent a lung 

abscess.  

Data Collection  

A retrospective hospital chart review was conducted using a standardized data collection 

form. Patients with nosocomial pneumonia and those with pre-existing lung or cardiac 

disease were excluded from subsequent analysis. For each patient, we tabulated 

demographics, laboratory results, microbiologic culture data, and clinical information 

originally obtained at the time of admission, during the admission, and at any subsequent 

outpatient follow-up visits at our institution. For this research, a febrile day was defined 

as any 24 hour period during which the patient had a recorded temperature > 38.0 °C. 

Hypoxia was defined as any recorded oxygen saturation of <90% by pulse oximetry 

measured on room air.  
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The study was approved by the Children’s Hospital Boston Institutional Review 

Board. 

Statistical Methods 

Demographic, clinical and laboratory variables were summarized by standard descriptive 

statistics. Comparisons between groups based on clinical presentation, interventions and 

complications were performed via t-tests when reporting means, Wilcoxon tests when 

reporting medians, and χ2 tests when reporting proportions. 

All analyses were performed with SAS software version 9.2 (SAS Institute, Cary, 

NC), and two-sided p-values <0.05 were considered to be statistically significant. 
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Results 
 

Eighty cases of community-acquired necrotizing pneumonia (NP) were identified 

during the 15-year study period. There were no identified cases between 1990-1993, and 

the number of detected cases increased over time from 3 per year between 1993-1996 to 

14 per year in 2003-2004 (Figure 1).  

Clinical Presentation and Radiographic Findings  

The median age at presentation was 3.6 years (range 0.25 - 19 years) (Table 1). 

The majority of patients had no significant prior medical history; only 14 (18%) of 

patients had a reported history of asthma or wheezing and 9 patients (11%) had a reported 

history of recurrent otitis media. With the exception of two cases, these children had no 

known underlying immunologic diseases. One patient had a known underlying immune 

deficiency (Schwachman-Diamond Syndrome) and another patient was diagnosed with 

chronic granulomatous disease (CGD) subsequent to her presentation with NP. Figure 2 

shows representative CT images from one patient, a 4-year old previously healthy girl, 

and demonstrates the radiographic criteria used in identifying NP, as well as the time 

course of the disease.  

Almost all patients had fever (96%) and cough (84%), with a mean onset of 

symptoms 9 days prior to the hospitalization. Other constitutional symptoms such as 

vomiting, abdominal pain, and chest pain were only reported by a minority of patients.  A 

total of 54 patients (74%) received at least one dose of oral antibiotics prior to their 

hospitalization. For these patients, the mean duration of pre-admission antibiotics was 3 

days (range 0-24 days). 
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Laboratory and Microbiologic Characteristics 

The predominant laboratory features (Table 2) were leukocytosis (mean WBC 

18.4K), bandemia (mean 9%), anemia (mean serum hemoglobin 10.4 mg/dL), and 

hypoalbuminemia (mean serum albumin 2.0 mg/dL). An appreciable pleural effusion on 

X-ray or CT scan was seen in 69 patients (86%). Pleural fluid analysis revealed a low pH 

(mean 7.08), a low glucose (median 10.0 mg/dl), and a high cell count (median 9600) 

with neutrophil predominance. Positive microbiologic identification was obtained in 38 

(48%) cases (Figure 1). Nineteen cases had positive pleural fluid cultures, and 5 had 

positive pleural fluid latex agglutination studies for pneumococcal antigen. Other 

etiologic diagnoses were based on positive blood or sputum cultures. Receiving any 

antibiotics pre-admission was not associated with a reduction of positive microbiologic 

identification (48% vs. 56%, p=0.5). Streptococcus pneumoniae was identified in 18 

(22%) cases (13 by positive culture and 5 via positive pleural latex agglutination studies). 

The diagnoses based on latex agglutination all had negative pleural fluid cultures. The 

absolute number of Pneumococcus cases per year was similar throughout the study 

period. Review of the antibiotic susceptibility patterns of the positive Pneumococcal 

cultures did not reveal any penicillin-resistant Pneumococcus. 

Since 2000, the incidence of other causative organisms increased, including 

methicillin-sensitive Staphylococcus aureus (MSSA), methicillin-resistant 

Staphylococcus aureus (MRSA), Fusobacterium, Pseudomonas aeruginosa, and 

Streptococcal species such as Streptococcus milleri. All cases of MRSA were detected 

after 2003.  
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Outcomes During Hospitalization 

The median length of hospitalization was 12 days (IQR 9-17), ranging from 3 to 

84 days (Table 3). During the hospitalization, the median duration of fever was 6 days 

(IQR 3-9, range 1-28 days). There were no statistically significant differences in the 

number of febrile days between patients based on antibiotic pre-treatment (median 5 vs. 7 

days, p=0.18) or those presenting with pleural effusion (median 6 vs. 4.5 days, p=0.24). 

There were no deaths in any of the patients. Different types of antibiotic regimens were 

used as initial empiric treatment including penicillins, cephalosporins, vancomycin, and 

clindamycin, and in cases with positive cultures, antibiotic regimens were tailored to 

specific organism susceptibilities. All patients were treated with prolonged courses of 

antibiotics (median 27 days, range 3-95 days). 

Management of Patients Presenting with Pleural Effusion 

Forty-seven (68%) of those presenting with pleural effusions had placement of a 

chest tube or pigtail catheter for pleural drainage. 23% underwent a combined surgical 

intervention with chest tube placement and only 6 patients (9%) underwent thoracentesis 

alone (Table 3). In those receiving surgical intervention, 12 underwent Video Assisted 

Thoracoscopic Surgery (VATS), 3 had an open thoracotomy and pleural decortication, 

and 1 patient had a wedge resection of the affected parenchymal lobe. The median 

duration of pleural drainage was 6 days (IQR 5-10, range 1-52 days) and did not differ 

based on the type of intervention (Table 4). The number of febrile days also did not differ 

based on the type of intervention (p=0.65); however, the median length of stay was 

significantly longer in patients requiring chest drainage only or surgery (14 and 14.5 
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days) compared to patients having only a thoracentesis (11 days) or those without pleural 

effusion (6 days) (p=0.0002). 

Of the patients with pleural drainage, 10 (15%) developed a bronchopleural fistula 

(BPF) defined by persistent air leaks noted in the medical record lasting more than 24 

hours. Patients who developed BPF were older (median age 6.0 vs. 3.5 years, p=0.06) 

than patients without BPF. The presence of a BPF was associated with a longer time of 

pleural drainage (median 14 vs. 6 days, p=0.0007) and a longer length of stay (median 19 

vs. 13 days, p=0.01). All of the BPF cases were managed conservatively without 

operative repair.  

Long Term Outcomes  

Eight patients (10%) required readmission (6 due to persistent fever) within 2 

weeks following their initial hospital discharge. Three patients developed a small 

pneumothorax, none requiring intervention. Sixty-four patients were seen post-discharge 

in the pediatric pulmonary clinic at our institution (median follow-up time 6 months), all 

with complete clinical resolution of symptoms reported within 2 months of discharge. 

Twelve patients had pulmonary function testing (PFT) performed; 8 (67%) had normal 

PFTs, 3 patients had a mild obstructive defect, and 1 had a mild restrictive defect. 

Follow-up imaging studies included chest radiographs, and in a few cases, chest CT 

scans, all of which showed marked improvement within 6 months with near 

normalization of pulmonary parenchymal structures (Figure 2).  



 11 
 

Discussion 

We have identified 80 pediatric cases of necrotizing pneumonia (NP) presenting 

over 15 years at a single institution. With the exception of two cases, these children had 

no significant underlying co-morbid conditions such as immunologic disease or a history 

of prior infections. Their course was associated with significant radiographic evidence of 

lung damage, and prolonged hospitalizations. The detection of NP in children was 

increasing over time. Streptococcus pneumoniae was the most commonly identified 

organism, but other causative bacteria were cultured. Association with empyema was 

common. Despite the significant short-term morbidity, both clinical and radiographic 

resolution has been observed over time. 

The presence of NP as a unique entity within the spectrum of complicated 

pneumonia has been previously analyzed in a few small series of patients [1-4], with the 

largest series at one institution including 17 patients [2]. Using a retrospective case 

definition for NP based on CT diagnoses, we identified 80 cases. Even accounting for the 

possibility of under-reported cases due to reliance on a CT definition for diagnosis, our 

series represents the largest group of pediatric NP cases systematically described to date.   

The age range and demographic features of our patients are similar to other 

published studies of children with complicated pneumonia [14-16]. Most children had 

developed symptoms of fever and cough for one week or less prior to their 

hospitalization, indicating that the parenchymal damage in NP occurs rapidly. We have 

observed via CT scan transition from liquefaction to cavitation within 48 hours. Although 

the retrospective nature of our analysis results in missing laboratory data for some of the 

cases, the abnormal laboratory findings of an elevated white blood cell count and low 
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hemoglobin that we observed in many of our patients have been previously reported in 

children with complicated pneumonia and NP [2, 16]. We found markedly decreased 

serum albumin levels in many patients, potentially secondary to loss of protein into the 

affected lung parenchyma and pleural fluid, or possibly due to protein losing enteropathy 

[17]. The pleural fluid characteristics associated with NP in our series, particularly the 

low pH, have also been associated in other studies with increased complications [18-20]. 

The majority of our patients had a persistent fever, and given the frequently sterile 

cultures and predominantly sensitive organisms, we assume that the reason for the fever 

is not related to the lack of effectiveness of eradication of bacteria but rather to the 

presence of pyrogenic products of inflammation and tissue destruction [20].  

Over the 15 years spanned we observed an increase in the absolute numbers of NP 

diagnosed in our facility. The rise likely is a combination of increased recognition of NP 

as a specific entity and heightened detection resulting from utilization of CT scans in the 

evaluation of children with complicated pneumonia. There was a consistent increase in 

CT scans performed at our institution starting in the early 1990s and preceding the 

detection of the first cases of NP. Since CT scans are the standard mode for diagnosis of 

NP, this increased use of CT would increase detection of NP cases. During the same 

period of time, there was not a similar increase in the number of admissions to our 

hospital for pneumonia. It lends itself to reason, therefore, that our observation of 

increasing NP detection parallels the increases observed in complicated parapneumonic 

effusions in recent years [7, 14, 15]. 

The increase in NP cases over time may also be due to a changing spectrum of 

causative organisms, as has been postulated as the underlying cause of the rise in 
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complicated pneumonia in general. Pneumococcus was the predominant organism 

detected in our cases, similar to most previous reports of NP [1-4]. Due to the 

retrospective nature of this study we were unable to identify the specific Pneumococcal 

serotypes in our cases.  Thus we are unable to replicate the analysis performed by Tan et 

al [14] and comment on secular changes of particular strains and their relationship to the 

introduction of the pneumococcal vaccine, as a possible contributor to NP. We did, 

however, observe an increase in the variety of pathogens in our cases. A number of cases 

were caused by other streptococcal and staphylococcal species, which have been 

previously reported in individual cases to cause NP [21, 22]. We also found several cases 

caused by Fusobacterium and Pseudomonas aeruginosa, two bacterial species that to our 

knowledge have not been previously associated with childhood NP.  Finally, 3 cases were 

caused by MRSA within the years 2003 and 2004. MRSA has been reported in one other 

case report of childhood NP [23] and as an emerging organism in childhood empyema 

[15]. The overall impact of the expanding range of causative organisms on both short and 

long-term outcomes in NP warrants further study. Forty-two of our cases had no 

identified microbiologic cause. None of the patients with positive culture results had 

received more than 3 days of antibiotic pre-treatment. A likely explanation is that the 

infection triggered a severe inflammation that resulted in the development of NP, but the 

antibiotics given prior to our intervention were sufficient to sterilize the pleural fluid. An 

important alternative possibility, however, is that our culture negative cases were caused 

by organisms such as anaerobes, viruses, Mycoplasma pneumoniae or Chlamydia 

pneumoniae, which have been reported to cause NP in children, though were not part of 

the routine microbiologic investigations in this series [12, 13, 24]. We recognize that such 
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testing, using for instance polymerase chain reaction (PCR) for virus or Mycoplasma 

detection, could potentially increase the diagnostic yield in NP.    

Retrospectively, we cannot perform rigorous evaluation of management strategies 

in NP, particularly because the frequent coexistence of empyema prevents uncoupling of 

the two conditions and separating the analyses of their respective contribution to overall 

morbidity. We did not, however, see a difference in the length of pleural fluid drainage or 

length of fever when comparing patients who had surgical intervention with those that 

were conservatively managed with non-surgical chest drainage. We propose that NP 

should be recognized as a distinct element of complicated pneumonia, and in particular 

its presence should be considered as a separate complicating feature from the often 

accompanying pleural effusion. Diagnosis of NP requires CT imaging and thus we 

recommend such characterization in patients with complicated pneumonia and continued 

symptoms despite appropriate medical therapy. The lack of recognition of NP can lead to 

erroneous diagnoses with serious errors in management. Based on our universally 

favorable outcomes with conservative management, we do not agree that surgical 

resection for the treatment of NP is necessary, as has been implied in recent publications 

[25-27]. We are concerned about the use of terminology such as “patients required” lung 

resection [14] and “destroyed lung” [26]. The role of such interventions needs to be 

evaluated in prospective management studies of NP.  

Children with NP have increased risk for developing a bronchopleural fistula 

(BPF). In a prior study of 9 NP cases, 5 developed a BPF that was thought likely to be 

due to the friability of the inflamed pleura abutting the necrotized lung [28]. All patients 

who developed BPF in the current series had a chest drain in place for over 7 days, 
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raising the possibility that length of chest tube drainage is a risk factor for development 

of BPF. Our observations are, however, too few for a meaningful analysis. 

The long-term outcomes for patients seen in follow-up have been good. All 

patients had resolution of clinical symptoms within two months of their hospitalization. 

Though many children were too young for pulmonary function testing, the children who 

had follow-up spirometry had essentially normal results. Performing pulmonary function 

testing in these children could aid in further characterizing any residual effects of NP 

over time. Follow-up chest X-rays, and in a few cases CT scans, have shown almost 

complete normalization of pulmonary parenchyma within several months of 

hospitalization (Figure 2e). Overall, this pattern of improvement suggests that the lung 

damage caused by NP in children is transient. The radiographic resolution that we 

observed in our cases confirms earlier similar reports in smaller cases series of NP [29]. 

Our opinion, therefore, is that when NP is diagnosed it should be recognized as a severe, 

yet, self-limiting and reversible disease. 

In conclusion, NP should be recognized as an increasingly detected complication 

of pediatric community-acquired pneumonia that is distinct from pleural effusion and 

empyema. Even though Pneumococcus remains the most common causative bacterial 

pathogen, NP in children can be caused by a variety of organisms including MRSA. 

Conservative management of NP with antibiotics and chest drainage for pleural effusions 

results in good outcomes, and there is no indication that surgical resection is necessary 

for the proper treatment of NP. Despite the short-term severe morbidity of childhood NP, 

long-term clinical outcomes are excellent with minimal resultant sequelae.  
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Table 1 - Demographic and clinical characteristics of the 80 children with 
necrotizing pneumonia (NP) 
 Summary Statistics 
Demographic Characteristics  
Age (years), median (IQR) 3.6 (2.4, 6.2) 
Sex (male), n (%) 42 (53) 
Race, n (%)  

White 38 (48) 
Black 2 (3) 
Hispanic 11 (14) 
Asian 7 (9) 
Other 4 (5) 
Undocumented 18 (23) 

Medical History  
Asthma or wheeze, n (%) 14 (18) 
Bronchopulmonary dysplasia, n (%) 1 (1) 
Cerebral palsy, n (%) 1 (1) 
>3 episodes of otitis media, n (%) 9 (11) 
Clinical Presentation  
Fever, n (%) 76 (96) 
Height of Fever (°C), mean ± SD 38.8 + 0.9 
Cough, n (%) 66 (84) 
Chest Pain, n (%) 14 (18) 
Vomiting, n (%) 27 (34) 
Shortness of Breath, n (%) 16 (20) 
Abdominal Pain, n (%) 25 (32) 
Days With Symptoms Pre-Hospitalization, mean ± SD 8.8 (5.3) 
History of Medical Care   
Received Antibiotics pre-admission, n (%) 54 (68) 
Days of Antibiotics pre-admission, mean± SD 3.0 (4.3) 
Hospitalization (at another hospital), n (%) 31 (39) 
 
IQR = Interquartile range; SD = standard deviation 
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Table 2 – Laboratory values of patients with necrotizing pneumonia (NP) at the 
time of admission  
  

 Summary Statistics 
Serum Laboratory Values  
WBC (K cells/ul, N = 77), mean ± SD 18.4 ± 8.9 
Hemoglobin (g/dL , N = 74) , mean ± SD 10.4 ± 1.6 
Hematocrit (%, N = 75), mean ± SD 30.9 ± 4.4 
Albumin (g/dl, N = 40), mean ± SD 2.0 ± 1.6 
ESR (mm/hr, N = 21), mean ± SD 96.7 ± 22.9 
CRP (mg/dl, N = 20), mean ± SD 13.3 ± 9.3 

Pleural Fluid Values 
 

pH (N = 50), mean ± SD 7.08 ± 0.33 
Glucose (mg/dL, N = 44), median (IQR) 10.0 (2.0, 65.5) 
LDH (IU/L, N = 43), median (IQR) 2810 (1413, 9530) 
Cell Count (/ul, N = 54) K, median (IQR) 9.6 (1.2, 56.2) 
Pleural Neutrophils  (%, N = 52), mean ± SD 70 ± 23.4 
Culture Results  
Any Bacterial Organism Identified, n/N (%) 38/80 (48) 
  

 
WBC = White Blood Cell; ESR = Erythrocyte Sedimentation Rate; CRP = C-Reactive 
Protein; LDH = Lactate Dehydrogenase. 
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Table 3 – Necrotizing pneumonia outcomes and management during hospitalization 
 

 Summary Statistics 
Hospital Management Median days (IQR) 
Length of stay (days, N=80) 12 (9, 17) 
Length of fever (days, N=71) 6 (3, 9) 
Length of total antibiotic therapy (days, N=80) 28 (20, 40) 
ICU duration (days, N = 25) 4 (2, 10) 
Length of pleural drainage (days, N = 63) 6 (4.5, 9.5) 
Length of follow-up (days, N = 63) 174 (77, 360) 
  
Procedures performed for Patients with Pleural Effusion n/N (%) 
Thoracentesis 16 / 69 (23) 
Radiologically-Guided Pigtail Catheter Placement 41 / 69 (59) 
Chest Tube Placed 32 / 69 (46) 
Thrombolysis 17 / 69 (25) 
Video Assisted Thoracoscopic Surgery (VATS) 12 / 69 (17) 
Partial Lung Resection 1 / 69 (1) 
Open Thoracotomy / Pleural Decortication 3 / 69 (4) 
Chest drainage only 47 / 69 (68) 
Chest drainage AND Surgery 16 / 69(23) 
Thoracentesis only 6 / 69 (9) 
  
Complications  
Intensive Care Unit Required 25 / 80 (31) 
Bronchopleural Fistula (BPF) 10 / 80 (13) 
Readmissions 8 / 80 (10) 
Mortality 0 / 80 (0) 
ECMO 1 / 80 (1) 
  

 
ICU = Intensive Care Unit; ECMO = Extracorporeal Membrane Oxygenation 
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Table 4 – Association between type of intervention for patients with pleural 
effusions and outcomes related to evolution of disease during hospitalization 
 

 Thoracentesis 
Only 

(N = 6) 

Chest 
Drainage 

Only 
(N = 47) 

Chest Drainage 
+ Surgery 
(N = 16) 

No effusion 
present 

(N = 11) 

     
Age (years), median (IQR) 4.1 (2.7, 6.2) 3.8 (2.7, 7.3) 3.8 (2.0, 4.8) 2.8 (1.8, 6.2) 

Days with Drain, 
median (IQR) 

N/A 6 (4, 11) 6 (6, 9) N/A 

Length of Stay (days), 
median (IQR) ** 

11 (9, 13) 14.0 (9, 18) 14.5 (11.5, 20.5) 6 (4, 9) 

Length of Fever (days), 
median (IQR) 

4 (3, 7) 6 (3, 10) 5 (3, 10) 4.5 (2, 7) 

 
BPF = bronchopleural fistula 
** p < .05 using Wilcoxon rank sum test 
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Figure 1. Necrotizing pneumonia cases from 1993 to 2004. The number of cases detected 

for each 2-year interval is shown below each bar. Within each 2-year interval, the 

distribution of culture-negative cases and culture-positive cases, with each organism 

separately identified, is shown.  
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Figure 2. Representative Chest CT images from a 4 year-old girl hospitalized with 

necrotizing pneumonia. The mediastinum (a,c) and lung (b,d) CT windows are shown at 

the same anatomic level. Panels a and b demonstrate early CT findings of NP including 

the liquefaction of lung parenchyma and development of a pleural effusion. Panels c and 

d are from a CT scan done 3 days later and show the development of multiple air filled 

cavities within the lung parenchyma. A repeat CT scan obtained 9 months after initial 

presentation (e) shows near complete resolution of the parenchymal and pleural 

abnormalities with minimal parenchymal scarring 9 months after the hospitalization. 

 


