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ABSTRACT

Aims: Pneumonic-type lung adenocarcinoma is defined as a pneumonia-like area of infiltration or consolidation involving a
region of the lung. These carcinomas, which are suitable for curative treatment options and have a long survival when detected
at an early stage, may resemble infectious or inflammatory lung diseases due to their radiological appearance and clinical
findings, may lead to potential delays or difficulties in diagnosis, and this may cause progression in patients who are suitable
for curative treatment options.

Methods: A total of41 patients which were surgically treated between 2011-2020 and diagnosed pathologically with pneumonic-
type adenocarcinoma. The patents’ TTEF-1, type of operation, pathological stages, overall/progression-free survival, as well as
overall/progression-free survival according to the type of operation and radiological appearance, were also evaluated.

Results: The study included 41 patients. Although overall survival times were long, there was no statistically significant defference
between wedge resection and lobectomy group in overall survival by operation type. Although progression-free survival times
were long, there was no statistically significant defference between wedge resection and lobectomy group in progression-free
survival by operation type. There was no statistically significant difference between solid and consolidated groups in terms
of overall survival and progression-free survival according to radiological appearances. There was no statistically significant
difference between TTEF-1 positive and negative groups in overall survival.

Conclusion: Pneumonic-type lung adenocarcinomas respond to curative treatments when diagnosed at an early stage. The
optimal treatment method for operable patients is surgery, which is associated with prolonged survival.
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INTRODUCTION

Non-small cell lung cancers account for 85% of all lung
cancers, the most common subtype of which, especially
in non-smokers, is adenocarcinoma."* The 2015 WHO
classification categorizes lung adenocarcinomas into
adenocarcinoma in situ (AIS), minimally invasive
adenocarcinoma (MIA) and invasive adenocarcinoma.’

Pneumonic-type lung adenocarcinoma is defined as
a pneumonia-like area of infiltration or consolidation
involving a region of the lung (Image 1).* Pneumonic-
type lung adenocarcinomas can be confused with
infectious pneumonias because of their appearance.’
Histologically, it manifests with a lepidic predominant
growth pattern with mucin or tumor cells in the
alveolar spaces.' It is referred to as pneumonic-type
lung cancer due to its radiological resemblance to
pneumonia. Demographically, this type of cancer
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occurs in those aged 41-66 years, but with variations
associated with gender, age or geographical region.%’
The 2015 WHO classification states that invasive
mucinous adenocarcinomas account for most of the
pneumonic-type  adenocarcinomas.” Histologically,
it is defined predominantly as mucinous, although
there are also mucinosis, non-mucinosis and mixed
types.' There is no radiological difference between the
mucinosis and non-mucinosis types.”> Pneumonic-
type adenocarcinomas typically do not show lymph
node metastasis or distantmetastasis, despite diffuse
pulmonary involvement.”®* With its radiological
appearance and clinical findings, pneumonic-type
adenocarcinomas can mimic infectious or inflammatory
pulmonary diseases that can bring about a delay or
difficulty in diagnosis, resulting in disease progression
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Image 1.Pneumonia-like area of infiltration or consolidation involving a region of the lung. 61-year-old male patient was diagnosed with
invasive adenocarcinoma by transthoracic biopsy in the consolidated lesion in the upper lobe of the left lung, and left upper lobectomy was
performed. Image-2: 52-year-old male patient underwent lobectomy for the consolidated lesion on thoracic computed tomography

that may result in respiratory failure prior to diagnosis.
Pneumonic-type adenocarcinomas, which are suitable
for curative treatment options and have a long survival
when detected at an early stage, may resemble infectious
or inflammatory lung diseases due to their radiological
appearance and clinical findings, may lead to potential
delays or difficulties in diagnosis, and this may cause
progression in patients who are suitable for curative
treatment options.

METHODS

The study was carried out with the permission of
Ankara Atatiirk Sanatorium Training and Research
Hospital Clinical Researches Ethics Committee (Date:
12.07.2023, Decision No: 2012-KAEK-15/2739). All
procedures were carried out in accordance with the
ethical rules and the principles of the Declaration of
Helsinki.

‘Involved in the study were 41 patients who underwent
surgerywith adiagnosisof pneumonic-typelungcancer
in our hospital between 2011 and 2020, whose reports
were reviewed retrospectively. The demographic data
of the patients, including age, gender, comorbidities,
smoking, dates of diagnosis and progression, and
pathological data were examined after being retrieved
from the system, and the TTF-1, type of operation and
pathological stages were recorded. The patients were
restaged according to the 8th TNM classification by
scanning the hospital system.

The pathology reports of the patients were categorized
according to the 2015 WHO classification and those
whose pathology report was diagnosed as invasive
adenocarcinoma were included in the study. The
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pathological staging of the patients was repeated
by examining the pathology reports. A total of 59
patients who were diagnosed with pneumonic type
adenocarcinoma and operated on in the system
screening were reached, and only 41 patients with T1a
(Stage la) tumors were included in the study.

Patients with regular follow-up were included in the
study, and total and progression-free survival status
of the patients was obtained by scanning the last visit
and death notification system. The type of operation
was decided by the staging of the patients with PET_
CT before the operation and the staging during the
surgery. The primary endpoint of the study was to
determine the survival rates according to the type
of surgical operation. The patients operated with
thoracotomy were divided into two groups according
to type of operation, being the lobectomy and wedge
resection groups, and were evaluated for progression-
free survival and overall survival. The patients
were divided into three groups: solid, consolidated
and solid-consolidated, based on the radiological
appearance, and were evaluated for progression-free
survival and overall survival. secondary endpoint
of the study was progression-free/overall survival
according to radiological appearance.

Statistical Analysis

Descriptive statistics were used to present the
demographic data of the study patients. The survival
analysis was carried out using the Kaplan-Meier (Log-
rank) method. IBM SPSS Statistics (Version 27.0.
Armonk, NY: IBM Corp.) was used for statistical
analysis. A p value of <0.05 was considered statistically
significant.
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RESULTS

The study included 41 patients, of which 21 (51.2%)
were female, and 20 (48.8%) were male. The mean age of
the patients was 60.8+12.6 years. Of the total, 20 of the
patients had no comorbidity, while the most common
comorbidity was chronic obstructive pulmonary
disease (COPD) (n=7) in the remainder (Table 1).

Table 1. Characteristics of study population

Characteristics Number (%) Mean+SD
Gender

Female 21 (51.2 %)

Male 20 (48.8 %)
Age+SD 60.8+12.6
Comorbidities

COPD 7 (21.9%)

HT 3(9.4%)

Asthma 1(3.1%)

DM 1(3.1%)
Smoking

Yes 16 (50%)

No 16 (50%)
Diagnostic method

Surgical 22 (53.6%)

TTBX 17 (41.5%)

FOB 1 (2.4%)

Transbronchial 1(2.4%)
TTF-1

Positive 9 (22%)

Negative 8 (19.5%)

Not evaluated 24 (58.5%)
Radiology

Consolidation 16 (39.0%)

Solid 15 (36.6%)

Solid-consolidation 5(12.2%)
Surgical type

Lobectomy 30 (73.2%)

Wedge 8 (19.5%)

Pneumonectomy 3(7.3%)
Progression Status

Yes 7 (17.1%)

No 34 (82.9%)
Mortality

Alive 38 (92.7%)

Exitus 3(7.3%)
COPD: Chronic obstructive pulmonary disease, DM: Diabetes mellitus, HT: Hypertension,
TTBX: Transthoracic biopsy, FOB: Fiberoptic bronchoscopy

Overall survival was 474+19.8 weeks and progression-
free survival was 212+60.6 weeks. The patients
underwent three types of surgical resection: lobectomy
(n=30), pneumonectomy (n=3) and wedge resection
(n=8). Overall survival according to the type of
operation was 237.6+135.3 weeks in the lobectomy
group and 230.5+110.7 weeks in the wedge resection
group, with no statistically significant difference
between the groups (p=0.75). Progression-free survival
according to the type of operation was 231.5+66.8
weeks in the lobectomy group and 78+0.0 weeks in the
wedge resection group, with no statistically significant
difference between the groups (p=0.53) (Figure 1).
Only three patients died during follow-up; there were
no mortalities in the pneumonectomy group.

Surgery type

—ITLobectomy
TWedge

o o
=] =]
1 1

Progression free survival
_(2
s
1

0,2

0,01

T T T T T
o 100 200 300 400 500

Time (months)

Figure 1. Progression-free survival according to the type of
operation

Of the total, 17 patients were diagnosed by
transthoracic biopsy and 21 by the surgical method,
while other diagnostic methods included fiberoptic
bronchoscopy, transbronchial biopsy and wedge
resection.

Radiologically, the patients had three types of
appearance: solid (n=15), consolidation (n=16) and
mixed (solid + consolidation) (n=5). The patients
underwent three types of surgical resection: lobectomy
(n=30), pneumonectomy (n=3) and wedge resection
(n=8).

According to the radiological appearance, overall
survival was 392.8426.2 weeks in the solid group,
482+26.7 weeks in the consolidated group, and
402.7£79 weeks in the solid+consolidated group,
with no statistically significant difference between
the groups (p=0.58). No progression was identified
during the follow-up of the patients in the solid group
according to their radiological appearance. According
to the radiological appearance, progression-free
survival was 305+36 weeks in the consolidated group,
394+24 weeks in the solid group and 313+81 weeks
in the solid+consolidated group, with no statistically
significant difference between the groups (p=0.17)
(Figure 2).

Pathological examinations revealed eight TTF-1
negative patients and nine TTF-1 positive patients. No
TTE-1 evaluation could be made for the other patients.
Overall survival was 141.4 weeks in the TTF-1 positive
group and 247 weeks in theTTF-1 negative group,
with no statistically significant difference between the
groups (p=0.628).
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Figure 2. Progression-free survival according to the radiological
appearance

DISCUSSION

Pneumonic-type lung adenocarcinoma can be easily
confused with pneumonia, tuberculosis or other
interstitial lung diseases due to its usually non-specific
symptoms, and diagnosis is sometimes delayed, especially
in developing countries, resulting in diagnosis at an
advanced stage.”'' Pneumonic typelung adenocarcinoma
has a poor prognosis when diagnosed in locally advanced
and advanced stages."> In this patient group, even
increased T stage and seperate nodules adversely affect
prognosis and survival.”® Pneumonic-type lung cancer,
when diagnosed at an early stage, is eligible for curative
treatment options, with the most effective treatment
method being surgical resection. Patients eligible for
surgical resection have ahigh survival rate, with lobectomy
being the best option when possible."* In the present
study, concurring with literature, patients undergoing
surgery had prolonged overall and progression-free
survival. Although progression-free survival was longer
in the lobectomy arm than in the wedge resection group,
the difference was not statistically significant. There was
no mortality in the pneumonectomy group.

Previous studies have identified the most effective biopsy
method for this patient group as surgical biopsy or
transthoracic biopsy, and this method was identified as
the most common also in the present study.'

Previous studies have established a correlation between
radiological appearance and histological subtype,
reporting a consolidative pattern incidence of 33-75%
in mucinous tumors.'® On the other hand, pneumonic
type adenocarcinomas present a histological appearance
in a mucinous pattern in approximately 45%, a non-
mucinosis pattern in 40%, and a mixed pattern in 15%
of cases.! In the present study, in line with literature,
the histological appearance of all pneumonic-type
adenocarcinoma patients undergoing surgery was in the
mucinous pattern.
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A previous study reported a consolidative
appearance incidence in 83% of pneumonic-type
adenocarcinomas.'*'” Likewise, the consolidation and
mixed (solid-consolidated) groups were more common
radiologically in the present study, which is consistent
with the literature.

In the same study, it was shown that overall survival
was better in stage 1 and 2 invasive mucinous
adenocarcinomas than invasive non-mucinous
adenocarcinomas, but overall survival was similar in
stages 3 and 4."® In a study in patients with a diagnosis
of invasive mucinous adenocarcinoma, it was found
that spiculation, increased density, emphysema were
poor prognostic factors, and pneumonic-appearing
tumors had a worse prognosis than solid-appearing
tumors.” In the present study, postoperative overall
according to radiological appearance was longer in
the consolidative group than in the solid group, but
progression-free survival according to radiological
appearance was longer in the solid group than in
the consolidative group among the pneumonic-type
lung cancer patients. While the difference was not
statistically significant, this may be associated with
the small number of cases. TTF-1 positivity is a good
prognostic factor in adenocarcinoma. Previous studies
have shown TTF-1 to be negative in some pneumonic-
type adenocarcinoma, and to be associated with a poor
prognosis.” In the present study, survival was longer
in the TTF-1-negative patients, although there was
no significant difference in survival between the two
groups, which may be associated with the small number
of TTF-1 cases evaluated.

CONCLUSION

Pneumonic-type lung adenocarcinoma responds to
curative treatment when diagnosed at an early stage.
Since its radiology can be confused with pneumonia,
early diagnosis by biopsy is important in suspected cases
to prevent any delay in the start of treatment. The optimal
treatment approach in operable patients is the surgical
method, being associated with prolonged survival.
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