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18F-FDG PET/CT revealed small 
bowel metastasis from large cell 
lung carcinoma after treatment 
improvement: a case report
Maoyan Jiang , Shun Li , Shuncui Wen  and Xianwen Hu *

Department of Nuclear Medicine, Affiliated Hospital of Zunyi Medical University, Zunyi, China

Large cell lung carcinoma (LCLC) is a highly aggressive form of non-small cell 
lung cancer that frequently metastasizes to the brain, liver, bone, adrenal gland, 
and lymph nodes. Gastrointestinal metastasis, particularly to the small bowel, 
is relatively uncommon. Herein, we present a case of a patient with LCLC who 
developed abdominal pain 3 years after initial treatment response. Abdominal 
computed tomography (CT) and fluorine-18 fluorodeoxyglucose (18F-FDG) positron 
emission tomography (PET)/CT imaging revealed a small bowel lesion, which 
was subsequently confirmed as metastatic disease from LCLC via pathological 
examination. As with our case highlights that, although small bowel metastases are 
rare in LCLC, they should be considered as a differential diagnosis in patients with 
LCLC who present gastrointestinal symptoms such as abdominal pain, bloating, 
or hematochezia following treatment.
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Introduction

Large cell lung cancer (LCLC) is a relatively rare and highly aggressive undifferentiated 
subtype of non-small cell lung cancer (NSCLC) (1). The 2021 edition of the WHO 
Classification of Lung Tumors retains the diagnostic criteria or LCLC established in the 2015 
edition (2). Pathologically, LCLC is defined by the absence of morphological or 
immunohistochemical markers indicative of adenocarcinoma, squamous cell carcinoma, small 
cell carcinoma, giant cell carcinoma, spindle cell carcinoma, and pleomorphic carcinoma in 
lung tumor specimens (3). The National Comprehensive Cancer Networ (NCCN) Clinical 
Practice Guidelines in Oncology (NCCN Guidelines) provided recommendations diagnosis 
and management for patients with NSCLC including LCLC (4). According to the most recent 
classification and diagnostic criteria, LCLC constitutes less than 1% of all lung cancers and is 
distinguished by high degree of malignancy and a propensity for early metastasis (4, 5). The 
most common sites of metastasis include the brain, liver, adrenal gland, bones, and lymph 
nodes; however, gastrointestinal metastasis, particularly to the small bowel, is rarely reported 
(6). Compared with other conventional imaging modalities, fluorine-18 fluorodeoxyglucose 
(18F-FDG) positron emission tomography (PET)/computed tomography (CT) demonstrates 
superior sensitivity and clinical utility in the diagnosis and detection of lung cancer metastases 
(7). The current paper presents a case of LCLC in which the patient developed abdominal pain 
3 years after an initial treatment response. Abdominal CT and 18F-FDG PET/CT imaging 
revealed a small bowel lesion, subsequently confirmed as metastatic disease from LCLC via 
pathological examination. The objective is to improve the understanding of the rare metastatic 
sites associated with this uncommon pathological type of lung cancer.
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Case presentation

A 47-year-old male patient presented to our respiratory clinic on 
August 14, 2020, with complaints of chest pain for 1 month, cough, 
and shortness of breath for 5 days. The patient had a significant 
smoking history of 20–40 cigarettes per day. Both the patient and his 
family denied any personal or familial history of cancer. Physical 
examination revealed percussion tenderness over the left side of his 
chest, with no other positive signs. Lung tumor markers showed 
elevated levels of neuronal enolase (39.4 ng/mL; normal reference 
value less than 16.3 ng/mL) and squamous cell carcinoma antigen 
(4.6 ng/mL; normal value less than 1.5 ng/mL). A chest CT scan 
demonstrated a mass in the left hilar region of the lung with 
associated left-sided obstructive pneumonia. PET/CT imaging (as 
shown in Figure 1) revealed significantly increased 18F-FDG uptake 
in the left lung mass, accompanied by multiple foci of elevated 
glucose metabolism in the mediastinal and left hilar lymph nodes. 
Additionally, thickening of the left pleura with increased glucose 
metabolism was observed, suggesting the possibility of lung cancer 
with left pleural metastasis, mediastinal lymph node metastasis, and 
left hilar lymph node involvement.

The patient subsequently underwent a puncture biopsy of the left 
pulmonary lesion and histopathology revealed sheets of large 
polygonal cells with abundant eosinophilic cytoplasm, prominent 
nucleoli, and frequent mitotic figures in the lesion. 
Immunohistochemistry showed diffuse positivity for CKpan, while 
Napsin A, CgA, CK56, CK5/6, and TTF1were negative, supporting 

the diagnosis of LCLC. Based on the aforementioned imaging and 
histopathological findings, the patient was diagnosed with LCLC, 
T4N2M1, stage IV. Due to the advanced stage of the disease, surgical 
resection of the tumor was not feasible for the patient. The patient 
began receiving the GCP chemotherapy regimen consisting of 
gemcitabine, cisplatin, and paclitaxel on September 10, 2020. During 
this period, the patient experienced Grade 1 myelosuppression and 
leukopenia, both of which improved following symptomatic 
treatment. After completing 8 courses of chemotherapy, the patient 
underwent a chest CT scan on April 18, 2021 and the results showed 
complete resolution of the lung mass and enlarged lymph nodes in 
the mediastinum and hilum, indicating significant clinical 
improvement. Following discharge, the patient underwent routine 
chest CT surveillance every 3–6 months, with no evidence of tumor 
recurrence observed up to November 2022. Due to intermittent pain 
in the upper abdomen for 1 month, the patient underwent a 
gastroscopy at a local hospital on June 19, 2023, and was diagnosed 
with chronic atrophic gastritis. Following symptomatic treatment, no 
significant improvement was observed. For further evaluation and 
management, the patient returned to our hospital on February 15, 
2024. Physical examination showed tenderness in the right mid-lower 
abdomen without rebound tenderness. Tumor markers of the 
digestive system, including carcinoembryonic antigen, Ca199, 
Ca72-4, and alpha-fetoprotein, were all with normal limits. 
Abdominal CT revealed a mass in the small bowel near the ileocecal 
region with enlarged mesenteric lymph nodes. Our hospital’s 
radiologists initially considered the possibility of small bowel cancer 

FIGURE 1

Fluorine-18 fluorodeoxyglucose (18F-FDG, with 314.5 MBq of injected activity) positron emission tomography (PET)/CT imaging of the patient on 
August 24, 2020; The maximum intensity projection (MIP, A) showed multiple significantly increased 18F-FDG uptake in the chest (arrows). Axial CT 
(B) showed a soft tissue density mass in the left portal area of the lung (arrow). The corresponding lesion had significantly increased 18F-FDG uptake on 
axial PET (C, arrow) and PET/CT fusion (D, arrow), with a maximum standardized uptake value (SUVmax) of 29.5. (E) Axial CT also showed an enlarged 
lymph node in the mediastinum, with a short-axis of about 2.0 cm; which was significantly increased 18FDG uptake on PET (F) and PET/CT (G), with a 
SUVmax of 25.3.
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with lymph node metastasis. PET/CT examination (Figure  2) 
revealed significantly increased 18F-FDG uptake in both the small 
bowel mass and the mesenteric lymph nodes, suggesting a high 
possibility of malignant pathology, such as lymphoma or metastasis 
from LCLC. Following the completion of routine examinations, the 
patient underwent laparoscopic exploration, tumor resection, and 
jejunostomy on February 27, 2024. Postoperative pathology (as 
shown in Figure 3) confirmed metastatic poorly differentiated cancer, 
consistent with the immunohistochemical profile of LCLC, 
demonstrating expression of CKpan, Brg1, INI-1, while negative 
expression of Napsin A, CgA, CK56, CK5/6, TTF1, etc. Following 
surgery, the patient resumed the GCP chemotherapy regimen. As of 
April 3, 2025, no significant evidence of tumor recurrence was 
observed during follow-up.

Discussion

LCLC is more prevalent in middle-aged and elderly male 
smokers, exhibiting poor tissue differentiation and a propensity for 
metastasis. However, small bowel metastasis is relatively uncommon 
(8). This may be  attributed to the abundant lymphoid tissue, 
peristaltic function, and alkaline environment within the intestine, 
which are not conducive to tumor colonization (9, 10). Currently, the 
mechanism underlying lung cancer metastasis to the gastrointestinal 
tract remains poorly understood. It is hypothesized that potential 
pathways include hematogenous dissemination (pulmonary vein → 
left heart → systemic circulation → mesenteric artery) or retrograde 

lymph node metastasis (mediastinal lymph nodes → thoracic duct → 
mesenteric lymphatic system) (11). Additionally, a study has 
suggested that the emergence of metastases following chemotherapy 
may be related to the evolution of tumor clones under treatment 
pressure, wherein drug-resistant subclones acquire invasive 
capabilities through epithelial-mesenchymal transition (12). The 
clinical symptoms of small bowel metastases are non-specific, and 
patients may present with abdominal pain, abdominal distension and 
bloody stool (13). The patient reported herein is a middle-aged male 
with a history of smoking, which aligns with the epidemiological 
characteristics of LCLC (13). Despite adequate control of the primary 
lesion over 3 years following diagnosis and treatment, the patient 
developed abdominal pain, which was subsequently diagnosed as 
small bowel metastasis. This case highlights the importance of 
remaining vigilant regarding the potential for rare-site metastasis in 
LCLC over the long term.

The currently available examination methods for small bowel 
tumors include endoscopy, abdominal CT, and PET/CT, among 
others. However, endoscopy is generallychallenging to perform and 
is associated with poor patient tolerance (14). Abdominal CT 
findings in cases of small bowel metastasis typically demonstrate 
thickening of the small bowel wall, usually presenting as single or 
multiple nodular lesions with diameters generally ranging from 1 to 
3 cm. Contrast enhanced CT shows significant enhancement of the 
thickened small bowel wall, while cystic or necrotic areas exhibit no 
enhancement (15). With the increasing integration of PET/CT into 
clinical practice, its role in lung cancer staging has been widely 
acknowledged. Study has shown that 18F-FDG PET/CT exhibits 

FIGURE 2
18F-FDG PET/CT imaging (injected activity is 303.4 MBq) on February 21, 2024; The MIP (A) showed multiple significantly increased 18F-FDG uptake in 
the middle and lower abdomen (arrows). Axial CT (B) showed uneven annular thickening of the small bowel near the ileocecal region (arrow). The 
corresponding lesion had obviously increased 18F-FDG uptake on axial PET (C, arrow) and PET/CT fusion (D, arrow), with a maximum standardized 
uptake value (SUVmax) of 22.1. (E) Axial CT also showed multiple enlarged lymph node adjacent to the abdominal aorta (arrows); which were 
significantly increased 18FDG uptake on PET (F) and PET/CT (G), with a SUVmax of 21.6.
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significantly higher sensitivity for gastrointestinal metastasis 
compared to enhanced CT, especially for submucosal or small 
lesions (16). Small bowel metastases may present on PET as varying 
degrees of increased 18F-FDG uptake, with SUVmax is correlated to 
the pathological types of the primary tumor (17). However, owing 
to the rarity of LCLC metastasis to the small bowel, there have been 
no documented reports regarding its 18F-FDG PET/CT imaging 
characteristics. In the current study, the CT findings of the patient 
showed annular thickening of the small bowel wall, which exhibited 
significant enhancement on contrast-enhanced scans. This differs 
from the typical CT findings of nodular thickening observed in 
small bowel metastases. Furthermore, the annular thickened bowel 
wall showed significantly increased 18F-FDG uptake on PET, 
potentially attributable to the highly invasive nature of the primary 
tumor, LCLC.

The imaging findings of small bowel metastases need to 
be differentiated from those of lymphoma, gastrointestinal stromal 
tumors, and primary small intestinal cancer. The most common 
histological subtype of small bowel lymphoma is diffuse large B-cell 
lymphoma, which typically manifests as uniform or uneven annular 
thickening of the bowel wall, smooth lesion margins, significant 
dilation of the affected bowel lumen without bowel obstruction, and 
increased 18F-FDG uptake in the affected bowel tract on PET (18). 
The CT scan of the current patient shows significant uneven annular 
thickening of the affected small bowel, dilated bowel lumen, and 
significant increase in glucose metabolism on PET. These imaging 
findings overlap with those of lymphoma, thereby complicating 
differentiation. Gastrointestinal stromal tumors (GISTs) typically 
grow into or out of the bowel cavity, appearing as round or lobulated 
soft tissue masses on CT, with cystic necrosis areas are often visible 

within the lesion, while lymph node metastasis is rare. The lesion 
usually exhibits heterogeneous delayed enhancement on contrast 
enhanced scans (19, 20). The degree of 18F-FDG uptake on PET is 
correlated with the grade of GISTs, and high-grade GISTs typically 
exhibit large SUVmax, but usually do not exceed 20 (21, 22). Small 
bowel cancer is predominantly adenocarcinoma, which commonly 
manifests on CT as localized thickening of the bowel wall or the 
formation of soft tissue masses. Low density necrotic areas are often 
visible within large masses, which shows significant heterogeneous 
enhancement on contrast-enhanced scans. On PET, small bowel 
adenocarcinoma is frequently characterized by mildly to moderately 
increased 18F-FDG uptake (23).

The diagnosis of LCLC necessitates the exclusion of 
morphological and immunophenotypic characteristics of 
adenocarcinoma, squamous cell carcinoma, and small cell carcinoma. 
Its pathological features include large tumor cell size, polygonal or 
circular shape, abundant cytoplasm, large and pleomorphic nuclei, 
and prominent nucleoli; The cellular arrangement is typically patchy, 
nested, or loose, lacking the glandular arrangement seen in 
adenocarcinoma or the keratinized/intercellular bridging structures 
observed in squamous cell carcinoma (2, 24). LCLC lacks specific 
markers and is primarily diagnosed by excluding other types of lung 
cancer. For instance, markers positive in adenocarcinoma, such as 
TTF-1 and Napsin A were negative, and markers positive in‌ 
squamous cell carcinoma, such as p40, p63 and CK5/6 were also 
negative (25). In this case, the immunohistochemical results of the 
specimen after surgical resection showed the tumor cells positively 
expressed CK, Brg1, and INI-1, while negatively expressed TTF-1, 
Napsin A, p40, p63, CK5/6, and others. These findings were consistent 
with the pathological immunohistochemical characteristics of the 

FIGURE 3

(A) Hematoxylin–eosin staining (magnification, ×200) showed that tumor cells have a large volume, abundant cytoplasm, large and atypical nuclei, and 
prominent nucleoli. Immunohistochemical results showed that the tumor cells positively expressed for CKpan (B), Brg1 (C), and INI-1 (D).
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primary lung tumor, and supported the diagnosis of small bowel 
metastasis of LCLC.

The treatment of LCLC is similar to that of other NSCLC types, 
encompassing early-stage surgery, radiotherapy, chemotherapy, 
targeted therapy, and immunotherapy. For stage I/II LCLC, surgery 
serves as the first-line treatment. Postoperative combination 
chemotherapy can improve patients’ prognosis and prolong their 
survival time. Chemotherapy regimens for LCLC typically involve 
platinum-based dual-agent regimens commonly used for lung 
adenocarcinoma (25). Research has shown that the KRAS mutation 
rate in LCLC is approximately 11.6%, indicating that targeted therapy 
may be  applicable in such cases (25). In addition, studies have 
revealed that the positive expression rate of programmed cell death 
ligand 1 (PD-L1) in tumor cells is relatively high (about 45%) among 
LCLC patients, suggesting that PD-1/PD-L1 inhibitors could serve as 
potential therapeutic targets for LCLC (26, 27). Overall, the prognosis 
of LCLC remains poor. The current case was already in the advanced 
stage of the tumor at the time of initial diagnosis. After 3 years of 
remission following GCP chemotherapy, small bowel metastasis 
occurred, highlighting the high malignant potential of LCLC. Upon 
being diagnosed with a small bowel tumor, the patient underwent 
surgical resection of the tumor combined with chemotherapy. During 
the 13-month follow-up period, there were no signs of tumor 
recurrence, indicating the clinical value of individualized treatment 
for LCLC patients. However, long-term follow-up observation 
remains necessary. Furthermore, our case study has shown that 18F-
FDG PET/CT whole-body imaging is crucial during the follow-up of 
LCLC patients, particularly when clinical symptoms are present. It 
enhances the detection rate of rare metastatic sites, facilitating early 
intervention and potentially improving patient survival.

Conclusion

Small bowel metastasis is a rare event in LCLC. In treated LCLC 
patients, if gastrointestinal symptoms such as abdominal pain, 
bloating, or bloody stools occur, the possibility of small bowel 
metastasis should be  considered. 18F-FDG PET/CT whole-body 
imaging can help detect LCLC metastases and guide precise treatment 
strategies. Clinically, it is essential to deepen the understanding of 
rare-site metastases in relatively rare diseases like LCLC, optimize 
follow-up strategies, and develop individualized treatment plans to 
improve patient outcomes.
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