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Abstract: Pulmonary Langerhans cell histiocytosis (PLCH) is an uncommon myeloid disorder of the lung character-
ized by the accumulation of Langerhans-like cells within the pulmonary parenchyma. On imaging, it typically pres-
ents as nodular or cystic lesions and is closely associated with cigarette smoking. Although PLCH can occur in both 
children and adults, it is more frequently observed in younger smokers and is relatively rare in elderly individuals. 
In most cases, the disease follows a slow and sometimes self-limiting course, and systemic therapy is not routinely 
required. However, radiologic differentiation from malignant ground-glass nodules may be challenging. The develop-
ment of PLCH after lung adenocarcinoma surgery is rare. Here, we report the case of a 72-year-old woman with lung 
adenocarcinoma. Following resection of a right lung nodule, molecular testing identified an EGFR exon 19 deletion, 
and icotinib was subsequently administered for contralateral ground-glass nodules. During postoperative follow-up, 
new lesions were detected in the rib adjacent to the surgical field as well as in the lung, raising concern for possible 
bone metastasis on imaging. Percutaneous biopsy with immunohistochemical analysis demonstrated positivity for 
CD1a, Langerin, and S-100, while lung adenocarcinoma-associated markers, including CK7, TTF-1, and Napsin A, 
were negative, supporting a diagnosis of PLCH. The next generation sequencing found BRAF V600E mutation in 
PLCH lesions. After symptomatic treatment and long-term follow-up, the lesions gradually improved and partially 
disappeared. Looking back on the previously reported cases, it is not common for PLCH and lung adenocarcinoma 
to coexist. In published reports, these two conditions generally have different driving gene changes, and their po-
tential biological relationship is still unclear. This case shows that when new lesions are found after lung cancer 
surgery, besides tumor recurrence, other diagnoses, namely PLCH, should be considered, and the diagnosis should 
be confirmed by histopathological examination. 
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Introduction

Langerhans cell histiocytosis (LCH) is a rare 
inflammatory myeloid tumor disease, which is 
characterized by significant heterogeneity and 
involving multiple organs or systems. Lung 
Langerhans cell histiocytosis (PLCH) is a sin- 
gle systemic form of LCH confined to the lung, 
and the proliferation of Langerhans-like cells 
causes progressive damage to lung parenchy-
ma. The incidence of PLCH is about one in a 

million, and its pathogenesis has not been fully 
understood. Smoking is the main risk factor [1]. 
The disease most often affects young people 
and middle-aged people between the ages of 
20 and 40. 

Pathologically, PLCH is characterized by inflam-
matory infiltration around bronchi, followed by 
destruction of lung tissue structure. Chest CT 
often shows multiple cystic changes, ranging 
from hollow nodules to thin-walled cysts [2, 3]. 
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Multi-system LCH can involve multiple organs, 
the most common ones are skeletal system, 
lymph nodes and skin, and the central nervous 
system, liver and spleen are less involved. 

Lung cancer is still the main cause of cancer-
related morbidity and mortality worldwide, and 
non-small cell lung cancer accounts for 85%  
of all cases [4]. Low dose computed tomogra-
phy (LDCT) plays an important role in early 
detection and screening [5]. Ground glass no- 
dules (ggn) account for a large proportion of 
lung nodules detected by imaging [6]. Persistent 
ggn may be related to precancerous lesions  
or early malignant tumors, so long-term follow-
up and dynamic radiological examination are 
needed.

Some imaging features of PLCH, such as ggn, 
are very similar to ggn associated with lung 
adenocarcinoma. When they coexist or occur 
one after another, it will lead to confusion in 
diagnosis [7]. Compared with systemic LCH, 
PLCH generally has an unpredictable but usu-
ally inert course, mostly confined to the lungs, 
with little progressive spread, and the overall 
prognosis is better. When extrapulmonary in- 
volvement is present, bone lesions are most 
common and are usually osteolytic in nature [3, 
8, 9]. In contrast, most early-stage lung adeno-
carcinomas presenting as GGNs are managed 
surgically and are less likely to present with 
bone metastasis at diagnosis [5].

In this report, we describe a female patient  
who developed PLCH following surgery for lung 
adenocarcinoma. The radiologic characteris-
tics, histopathological and immunohistochemi-
cal findings, and underlying molecular altera-
tions of PLCH are discussed, with the aim of 
improving the differential diagnosis between 
PLCH and lung cancer-related GGNs.

This case report was reviewed and approved  
by the Ethics Committee of Tianjin Medical 
University General Hospital (IRB2024-YX-045- 
01, Supplementary Materials). Written inform- 
ed consent was obtained from the patient for 
publication of the detailed clinical information 
and associated images.

Case presentation

The patient, a 72-year-old woman, was found to 
have multiple bilateral GGNs during a routine 
health screening. She was later assessed at 
the Department of Thoracic Surgery, Tianjin 
Medical University General Hospital for further 
evaluation. Detailed baseline information and 
clinical features are given in Table 1, and the 
overall diagnosis and treatment schedule is 
shown in Figure 1A. Contrast-enhanced CT of 
the chest revealed a 1.2 × 0.9 cm solid lesion 
in the posterior segment of the upper lobe of 
the right lung. Another smaller nodule, 0.8 × 
0.5 cm in size, was located near the pleura in 
the dorsal segment of the right lower lobe. In 

Table 1. The patient’s basic characteristics and information
Characteristics
Age 72
Gender Female
Symptoms None
Imaging (CT) Right Upper Lobe (Posterior Segment) 1.2 × 0.9 cm

Right Lower Lobe (Dorsal Segment) 0.8 × 0.5 cm
Left Upper Lobe 0.7 × 0.5 cm & 0.9 × 0.7 cm

Smoking history None
Family history None
Pathology
    Immunohistochemistry Lung pathology Lung adenocarcinoma

CK7(+), TTF-1(+), NapsinA(+), CEA(+)
EGFR (p.L747_T751del)

    Genetic mutations Postoperative soft tissue pathology PLCH
CD1a(+), S-100(+), Langerin(+), Bcl-2(+), STAT6(+), Vimentin(+)
BRAF V600E

Treatment icotinib (125 mg three times daily)
Status Alive
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addition, there were two sub-solid nodules in 
the upper lobe of the left lung, which are 0.7 × 
0.5 cm and 0.9 × 0.7 cm respectively. She has 
a history of coronary artery stenosis, so she 
has been taking aspirin. Deny a history of  
smoking. After evaluating the indications and 
considering the size and number of nodules, 
right lung surgery was prioritized (left lung sur-
gery is planned later). Preoperative pulmonary 
function testing showed preserved ventilatory 
function with mildly reduced diffusion capacity. 
The major parameters were as follows: FVC 
2.63 L (95.8% predicted), FEV1 2.01 L (99.9% 
predicted), FEV1/FVC 76.44%, DLCO 4.83 
mmol/min/kPa (76.2% predicted), and TLC 
4.66 L (81.8% predicted). The surgical me- 
thods include single-port thoracoscopic right 
upper lobe segmental resection (S2) and right 
lower lobe wedge resection. Preoperative CT- 
guided localization of the posterior segment of 
the right upper lobe was performed. During sur-

gery, both nodules were successfully removed 
based on localization, accompanied by lymph 
node dissection. The postoperative course was 
uneventful overall. Apart from mild cough and 
sputum production, no clinically significant 
postoperative complications were noted. No 
obvious air leak was observed during the first  
2 postoperative days, and the chest drainage 
volume remained below 20 mL/day. The pa- 
tient was discharged on postoperative day 3.

The patient was discharged on the third post- 
operative day. Pathological analysis revealed 
invasive adenocarcinoma in the right upper 
lobe and minimally invasive adenocarcinoma  
in the right lower lobe, without lymph node 
metastasis. Histopathological and immunohis-
tochemical analyses showed that the tumor 
cells were positive for CK7, TTF-1, Napsin A, 
and CEA, while negative for P63, P40, chro- 
mogranin A (CgA), and synaptophysin (Syn). The 

Figure 1. Diagnostic and follow-up imaging. A. The diagnostic, treatment, and follow-up steps of the patient. B. Com-
parison of four sequential chest CT scans.
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Ki-67 proliferation index was approximately 5% 
(Figure 2). Next generation sequencing (NGS) 
detected an EGFR mutation (c.2240_2254del, 
p.Leu747_Thr751del, Exon19; Geno-Truth Dx 
Lab). The detailed workflow and procedures for 
NGS are provided in Supplementary File 1. Left 
lung nodules were not immediately considered 
for surgery postoperatively. Based on Profes- 
sor He’s prior studies [10], oral targeted thera-
py can be initiated for untreated multiple pri-
mary lung nodules based on the known pathol-
ogy and gene mutations of previously resected 
nodules. This strategy was strongly endorsed 
by the patient and family. Therefore, patients 
began to take oral icotinib (125 mg, three tim- 
es a day) for targeted treatment and mainte-
nance treatment. After two months of follow-
up, the volume of GGNs in the left lung of CT 
became smaller and the margin was blurred. 
These changes are shown in Figure 1B.

Six months later, the patient developed persis-
tent lower back pain due to a fall. The MRI of 

sion fractures. In contrast, increased radiotrac-
er uptake was observed at the anterior aspect 
of the right seventh rib, with associated bone 
destruction, focal cortical discontinuity, and 
adjacent soft tissue mass formation. The mar-
gin between the lesion and the adjacent chest 
wall was indistinct. Given the patient’s his- 
tory of lung cancer surgery, the possibility of 
metastatic disease could not be excluded 
(Supplementary Figure 1A). Because the imag-
ing findings could not be diagnosed clearly, a 
biopsy of rib lesions was performed. Histologi- 
cal examination can support lung Langerhans 
cell histiocytosis. Subsequently, the next gen-
eration sequencing detected the mutation of 
BRAF V600E (Geno-Truth Dx Lab), and the  
allele frequency of mutation was 13.58%. Hi- 
stopathological examination and immunohisto-
chemical analysis of biopsy specimens showed 
that CD1a (20%), S-100 (20%), Langerin (10%), 
Bcl-2, STAT6 and vimentin were positive. CD68 
and leukocyte common antigen (LCA) were par-
tially positive. The tumor cells were negative for 

Figure 2. Pathological examination report of pulmonary nodules (10× magni-
fication). A. Hematoxylin and eosin (H&E) staining of the pulmonary nodules. 
B, C. Immunohistochemical staining for CEA and CK7, respectively.

thoracolumbar spine showed 
several vertebral signal ch- 
anges. At that time, these 
findings were interpreted as 
traumatic compression frac-
tures. Subsequently, chest CT 
showed osteolytic lesions of 
the seventh rib on the right 
side, accompanied by thicken-
ing of soft tissue. Considering 
her history of lung malignant 
tumor, considering the possi-
bility of tumor recurrence with 
rib metastasis. Compared wi- 
th the early scan, the bound-
ary of the ground-glass nod-
ule in the left lung is unclear. 
Because of the uncertainty  
of these findings, SPECT bone 
scintigraphy was performed 
for further skeletal evalua- 
tion. The vertebral bodies at 
T7-T9 and L1-L3 showed su- 
perior endplate collapse and 
vertebral flattening, without 
obvious abnormal radiotracer 
uptake at the corresponding 
sites. In conjunction with the 
history of a recent fall, these 
findings were considered mo- 
re consistent with compres-
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cytokeratin (CK), CK7, thyroid transcription fac-
tor-1 (TTF-1), calretinin, and D2-40. The Ki-67 
proliferation index was approximately 20% in 
hotspot areas (Figure 3). In view of the verte-
bral fractures and the clinical need for early 
functional recovery, the patient underwent 
bone cement augmentation. Given her lack of 
smoking history and the absence of intracranial 
involvement on routine brain magnetic reso-
nance imaging, a strategy of close observation 
with regular follow-up was adopted for the pul-
monary PLCH. Postoperatively, oral calcitriol 
and meloxicam were administered for symp-

and gradual resumption of daily activities, with-
out formal rehabilitation training. Her back pain 
improved significantly after the procedure, and 
no procedure-related complications were re- 
ported. Because the patient had been living 
outside the local area for a prolonged period, 
subsequent follow-up was mainly performed at  
a local hospital. According to the available fol-
low-up information, chest CT was performed 
approximately every 6 months, and the results 
were obtained mainly through telephone follow-
up. The available reports suggested that the 
pulmonary and rib lesions remained overall 

Figure 3. Pathological examination report of PLCH (20× magnification). A. 
Hematoxylin and eosin (H&E) staining of the PLCH lesion. B-D. Immunohisto-
chemical staining for CD1a, Langerin, and S100, respectively.

tomatic management, result-
ing in marked relief of back 
pain.

At the 10-month follow-up, 
PET/CT revealed a significant 
reduction in the size of the 
soft tissue mass adjacent  
to the right seventh rib. The 
rib showed bony destruction 
with sclerotic margins and 
increased metabolic activity 
(SUVmax 6.4), consistent with 
the imaging characteristics of 
Langerhans cell histiocytosis. 
Schmorl’s nodes and chronic 
compression fractures were 
observed at T12 to L3, with 
mildly elevated metabolism 
(SUVmax 3.5), suggestive of 
old vertebral injuries (as seen 
in Supplementary Figure 1B). 
A 3D reconstruction model  
of PLCH and the affected rib 
is shown in Supplementary 
Figure 1C. Compared with  
previous chest CT scans, the 
two GGNs in the left lung had 
become markedly blurred or 
even completely resolved. Du- 
ring the most recent follow-up 
in October 2025, the patient 
reported that routine CT moni-
toring showed that the PLCH 
lesions had further decreas- 
ed in size and remained sta-
ble, and the left-sided nod-
ules had nearly disappeared. 
After bone cement augmen- 
tation, the patient was man-
aged conservatively with rest 
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stable without definite evidence of progression. 
However, because the original imaging data 
and detailed records from the outside hospital 
were not fully accessible, a more comprehen-
sive description of the serial follow-up findings 
could not be provided.

Discussion

The development of PLCH following lung ade- 
nocarcinoma resection is extremely rare, as  
the exact relationship between lung cancer and 
PLCH remains unclear. Some case studies  
have observed the proximity of PLCH to lung 
cancer tissues. Moreover, research suggests 
that PLCH may create a fibrotic microenviron-
ment conducive to tumorigenesis, potentially 
increasing the risk of bronchogenic carcinoma, 
although this theory has not been definitively 
proven [11]. Smoking plays an important role in 
the development of both PLCH and lung adeno-
carcinoma. Cases in which the two conditions 
occur in the same patient are infrequent, and it 
remains uncertain whether one process pre-
cedes or influences the other [12]. With the 
more and more extensive application of chest 
CT in screening practice, more and more lung 
adenocarcinoma is detected in the early stage, 
which is generally manifested as GGNs [13]. 
Not all ggn are malignant tumors, and many are 
related to inflammation or other benign pro-
cesses. These lesions may correspond to orga-
nizing pneumonia, granulomatous inflamma-
tion, eosinophilic pneumonia, or focal intersti-
tial fibrosis, whereas only a subset represents 
adenocarcinoma or atypical adenomatous hy- 
perplasia (AAH) [14]. GGN, which is finally 
proved to be malignant, generally has subtle 
but suggestive imaging features, namely irregu-
lar or fuzzy edges, some solid components and 
measurable growth over time [15]. The rela- 
tively short volume doubling time will further 
arouse doubts. PLCH is mostly nodules, which 
can form cavities or evolve into cystic lesions 
with uneven wall thickness. These findings can 
be accompanied by linear fiber bundles or scat-
tered ground glass-like changes. Mediastinal 
lymphadenopathy or skeletal lesions can also 
be found in some patients, but they are not 
common. It is difficult to distinguish PLCH from 
lung malignant tumor on PET/CT. Both cases 
will show increased uptake of fluorodeoxyglu-
cose, especially when bone is involved, which 
limits the specificity of metabolic imaging [3, 
14, 16, 17]. It is worth noting that distinguish-

ing bone metastases from lung cancer and 
osseous involvement by PLCH is highly chal-
lenging. Typical bone metastases from lung 
cancer usually present as moth-eaten or infil-
trative osteolytic destruction with ill-defined 
margins and a wide zone of transition, and  
they generally lack a sclerotic rim. In contrast, 
classic osseous lesions of PLCH more often  
appear as well-defined “punched-out” osteo-
lytic defects, frequently accompanied by a dis-
tinct sclerotic margin, and may show a cha- 
racteristic beveled-edge appearance due to 
unequal destruction of the inner and outer cor-
tical tables; a localized periosteal reaction may 
occasionally also be seen. However, the diag-
nostic pitfall is that both entities can demon-
strate nonspecific hypermetabolic uptake on 
PET/CT. More importantly, when PLCH is in an 
active progressive phase, it may exhibit highly 
aggressive, “pseudomalignant” features, inclu- 
ding cortical breakthrough, marked bone mar-
row edema, and adjacent soft tissue mass  
formation. Under these circumstances, PLCH 
can be nearly indistinguishable from metastat-
ic malignancy on imaging alone, making timely 
histopathological biopsy essential for estab-
lishing the final diagnosis.

Smoking in adults is the main risk factor for 
PLCH, and it is also the most direct risk fac- 
tor. More and more people think that the pa- 
thogenesis of PLCH is related to the abnormal 
activation of mitogen-activated protein kinase 
(MAPK) signaling pathway, most obviously th- 
rough molecular changes, namely BRAF V600E 
mutation. Mutations will occur in hematopoiet-
ic or bone marrow precursor cells of non-smok-
ers, which will cause clonal proliferation of 
abnormal Langerhans-like cells. In fact, previ-
ous studies have proved that BRAF V600E 
expression exists in PLCH patients who have  
no smoking history, which indicates that genet-
ic changes can promote the onset of disea- 
ses independently of environmental exposure 
[18]. About 50-60% PLCH patients carry BRAF 
V600E mutation [19, 20]. This change locks the 
BRAF protein in the constitutively active confor-
mation, which leads to the continuous activa-
tion of the RAS-RAF-MEK-ERK (MAPK) signal- 
ing cascade [21, 22]. Therefore, downstream 
effectors MEK and ERK are continuously phos-
phorylated, which promotes the proliferation 
and survival of pathological Langerhans-like 
cells and enhances their pro-inflammatory and 
tissue destruction characteristics. In addition 
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to brav600e, other MAP2K1 (MEK1) mutations, 
ARAF changes and abnormalities in MAPK-
related genes, including NRAS and KRAS, were 
also found in the subset of PLCH cases [23]. 
These genetic events will trigger MAPK path- 
way at different signal levels, and ERK signal 
can be maintained even without BRAF muta-
tion. Generally speaking, these findings indi-
cate that the activation of constitutive MAPK 
pathway is the central molecular marker for the 
initiation and development of PLCH. 

It is worth noting that this patient developed 
PLCH after resection of lung adenocarcinoma, 
which was confirmed to contain EGFR muta- 
tion by new generation sequencing, which may 
reflect the continuous activation of shared 
MAPK signal axis rather than direct molecular 
interaction. EGFR regulates several key down-
stream pathways, including RAS/RAF/MEK/
ERK, PI3K/AKT and JAK/STAT, which are es- 
sential for cell survival, proliferation and im- 
mune regulation [24]. Although PLCH is consid-
ered to be a MAPK-driven clonal myeloid dis-
ease, lung adenocarcinoma originated from 
epithelial cells, and their different cell origins 
do not rule out convergence at the level of intra-
cellular signal pathways. In addition, the acti- 
vation of PLCH MAPK pathway works together 
with inflammation and chemokine network to 
form lesions. At this time, postoperative tissue 
injury and subsequent repair, inflammatory sig-
nals related to fibrosis and immune remodeling 
induced by EGFR targeted therapy jointly form  
a microenvironment conducive to bone marrow 
cloning and amplification, namely MAPK muta-
tion. This remodeling involves the changes of 
CD8+ T cell infiltration, angiogenesis activity 
and the overall composition of immune cell 
population [21]. It is important that BRAF 
V600E acts as a constitutive active driver at 
RAF signal level, rather than through direct 
molecular crosstalk with EGFR. To sum up, sus-
tained MAPK signal activation, postoperative 
lung tissue remodeling and immune microenvi-
ronment changes induced by EGFR targeted 
therapy may be the key mechanism factors of 
PLCH. According to the above observations, 
future research should focus on clarifying how 
the changes of pulmonary microenvironment 
after operation interact with mutations driven 
by MAPK pathway, so as to promote our under-
standing of the pathogenesis of PLCH, espe-
cially in non-smokers.

PLCH is composed of abnormal dendritic cells 
aggregated into loose tissues. These cells gen-
erally express CD1a and Langerin, which are 
distributed around the distal bronchioles and 
promote airway injury and parenchymal de- 
struction [3, 25]. Immunohistochemical stain- 
ing showed that the expression of CD1a and 
S-100 supported the identification of Langer- 
hans cells. With the development of the dis-
ease, inflammatory cell infiltration will gradually 
turn into fibrosis, and cystic remodeling of lung 
parenchyma will also develop [2, 3]. In routine 
clinical practice, it is difficult to identify other 
lung diseases, especially in areas where tuber-
culosis is prevalent. In this case, CD1a, S-100 
and langerin staining can provide some help for 
diagnosis and help to distinguish PLCH from 
infectious or granulomatous lesions. Therefore, 
the confirmation of histopathology is still very 
important when PLCH is suspected [26]. There- 
fore, in this case, the most direct evidence sup-
porting PLCH instead of metastatic lung adeno-
carcinoma is the immunohistochemical results 
of biopsy specimens. The diseased cells were 
positive for CD1a, Langerin and S-100, but did 
not express markers related to lung adenocar-
cinoma, such as CK7, TTF-1 or Napsin A.

Patients with multiple system involvement or 
disease progression, who have received treat-
ment before, generally need systematic treat-
ment strategies. Commonly used treatment 
methods include methotrexate, low-dose cy- 
tarabine combined regimen (including cytara-
bine) and vinblastine combined with predni-
sone [27, 28]. It has been reported that cla- 
dribine (2-chlorodeoxyadenosine) can also im- 
prove the lung lesions of PLCH [29]. BRAF 
V600E mutation often appears in PLCH, which 
leads to the constitutive activation of MAPK  
signaling pathway and is considered as an im- 
portant driving factor of disease progression 
[30]. Targeted therapies, including BRAF and 
MEK inhibitors, have shown clinical benefit in 
severe LCH, although relapse is common after 
discontinuation of MEK inhibitors [23, 31-33]. 
The BRAF V600E is a well-established onco-
genic driver in melanoma, papillary thyroid car-
cinoma, and lung adenocarcinoma [34, 35]. 
However, to our knowledge, the concurrent 
presence of BRAF V600E mutations in both 
PLCH and lung adenocarcinoma has not been 
previously reported. A summary of the pub-
lished literature was performed to identify ca- 
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Table 2. Cases on lung cancer and PLCH

Case Report Age/
Gender

Smoke
(pack-year)

Tumor
Type

Tumor
Stage

Genetic mutations in lung cancer/
PLCH

Postoperative Secondary/ 
Correlation (Remarks on  
Distinctive Features)

Outcomes/Treatment and 
PLCH response status

Kaya (2002) [39] 28/F 10 PAC IIA None None/Coexistence None/Surgery

Ohtsuki (2008) [12] 78/F Never PAC IB None None/Coexistence None/Surgery

Von der Thüsen (2011) 14/M Never PAC
Thyroid carcinoma metastasis 
colonic carcinoma with MAP

IV KRAS (p.G12C)/None None/Coexistence None/Chemotherapy

Bhardwaj (2013) [40] 28/F 10 PAC IV None None/Coexistence None/Chemotherapy

Kalchiem-Dekel (2017) [41] 56/F 55 PAC IV BRAF (p.V600E)/None secondary PLCH None/Chemotherapy+
Radiotherapy

Khaliq (2020) [42] 76/F 120 PAC IIA None None/Coexistence None/Surgery

Alden (2020) [43] 45/F >30 PAC IIIB KRAS (p.G12D)/BRAF (p.V600E) None/Coexistence Alive/Neoadjuvant
Chemotherapy+
Surgery

Gencer (2022) [1] 70/M 60 LSCC IA None/BRAF (p.V600E) None/Coexistence Alive/Surgery

Melocchi (2022) [44] 35/M Yes PAC IIIB KRAS (p.G12C)/BRAF (p.V600E) None/Coexistence Death (OS: 11 m)/Surgery

72/M Yes PAC IV None/None None/Coexistence Death (OS: 8 m)/Surgery

75/M Yes PAC IB KRAS (p.G13C)/None None/Coexistence Death (OS: 35 m)/Surgery

Sugihara (2024) [45] 74/F 27.5 PAC IIA None/None Secondary PLCH Alive/None

Our case 72/F Never PAC IIIA EGFR (p.L747_T751del)/BRAF (p.V600E) Secondary PLCH
(in situ)

Alive
Icotinib, 125 mg TID (for multiple 
primary lung nodules)
Significant reduction in PLCH

Abbreviations: PAC: pulmonary adenocarcinoma; LSCC: lung squamous cell carcinoma; MAP: MUTYH-associated polyposis; OS: overall survival.
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Figure 4. Pooled analysis of data from previously published reports. A. Num-
ber of patients with a history of smoking. B. Gender distribution. C. Genetic 
mutations identified in lung adenocarcinoma. D. Genetic mutations identi-
fied in PLCH.

ses of PLCH developing after lung adenocarci-
noma resection or coexisting with lung cancer. 
The relevant data were extracted, compiled, 
and statistically analyzed (Table 2 and Figure 
4). It remains unclear whether BRAF V600E-
mutated PLCH has the potential to progress 
toward lung adenocarcinoma or whether PLCH 
may promote adenocarcinoma development. 
Targeting BRAF V600E may therefore repre- 
sent a therapeutic option relevant to both dis-
eases. At present, no standardized treatment 
strategy exists for PLCH, and management is 
largely symptomatic. Pulmonary function may 
deteriorate over the first two years in a subset 

of patients. In contrast, im- 
provement or disease stabili-
zation has been observed in 
certain individuals receiving 
cladribine. Smoking cessati- 
on remains a key component 
of PLCH management, as iso-
lated PLCH has been shown 
to improve markedly or even 
resolve following smoking ce- 
ssation [2, 3, 36-38].

Conclusion

PLCH developing after surgi-
cal treatment for lung adeno-
carcinoma is seldom encoun-
tered. When new pulmonary 
lesions appear during postop-
erative follow-up, recurrence 
is often suspected; however, 
alternative diagnoses should 
also be considered. In this 
context, reliance on imaging 
findings alone may be insuffi-
cient. Imaging may be insuffi-
cient to establish a clear di- 
agnosis of PLCH. Tissue ex- 
amination provides essential 
pathological information, and 
molecular testing can be con-
sidered based on the clinical 
context.
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Supplementary File 1

Workflow and procedures of NGS

For molecular analysis, formalin-fixed paraffin-embedded (FFPE) tissue specimens were sectioned at 
4-5 μm thickness (approximately 10 sections per sample) for DNA extraction using a commercial tissue 
DNA extraction/purification kit. DNA quantity was assessed using the Qubit dsDNA HS Assay. For library 
preparation, 100 ng of DNA was mechanically fragmented to approximately 200 bp by ultrasonication, 
followed by end repair, adapter ligation, purification, and hybrid-capture enrichment. Libraries were 
quality-checked before sequencing, and paired-end 150-bp sequencing was performed on the 
DNBSEQ-T7 platform. Bioinformatic processing included demultiplexing, adapter trimming, quality filter-
ing, alignment to the human reference genome (hg19), and variant calling for single nucleotide variants 
and small insertions/deletions. Copy number variation and structural variation analyses were also per-
formed, followed by annotation using public and curated clinical databases. The quality-control thresh-
olds were Q30 ≥80%, mean sequencing depth for tissue samples ≥500×, and target-region coverage 
≥95%.
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Supplementary Figure 1. Additional imaging reports. A. SPECT bone scan results. B. PET/CT findings. C. 3D recon-
struction of PLCH and rib lesions.


