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Abstract

BACKGROUND

Bladder metastasis from lung cancer with epidermal growth factor receptor (EGFR)
mutation is extremely rare. Here, we report a case of bladder metastasis from lung

adenocarcinoma with EGFR mutation.

CASE SUMMARY

A 53-year-old female patient was diagnosed with advanced lung adenocarcinoma with
EGEFR exon 19 deletion. Multiple nodules on the bladder wall were found by regular
examination of the pelvic cavity through computed tomography during targeted
therapy. Further cystoscopy and histological examination of bladder biopsy tissues
confirmed the bladder metastasis from lung adenocarcinoma. In addition, genetic
analysis of the bladder metastasis revealed EGFR T790M mutation. The patient

achieved a good response to a third-generation EGFR tyrosine kinase inhibitor.

CONCLUSION
During routine follow-up of lung cancer patients, imaging examination of the pelvic
cavity should be performed to avoid missing bladder metastasis. The ultimate diagnosis

of bladder metastasis sill depends on the pathological result of biopsy tissues.
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Core Tip: Bladder metastasis from lung cancer with epidermal growth factor receptor
(EGFR) mutation is extremely rare. We reported a case of bladder metastasis from lung
adenocarcinoma with EGFR mutation. During routine follow-up of lung cancer
patients, imaging examination of the pelvic cavity should be performed to avoid
missing bladder metastasis. The ultimate diagnosis of bladder metastasis sill depends
on the pathological result of biopsy tissues as determined by cystoscopy. Bladder
metastasis with EGFR mutation seems to respond well to the treatment of EGFR

tyrosine kinase inhibitors.

INTRODUCTION

Bladder cancer is one of the most common urinary carcinomas, only a small percentage
of which are metastases from a distant primary cancer. Previous studies have shown
that the primary tumors with bladder metastases could originate from stomach,
melanoma, breast and lunglll. In addition, lung cancer with bladder metastasis is
especially rare. Here, we described a case of bladder metastasis from Ilung
adenocarcinoma that was found during targeted therapy by accident. In particular,
genetic analysis of the bladder metastasis tissue showed EGFR exon 19 deletion and

exon 20 T790M mutation.

CASE PRESENTATION

Chief complaints
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A lung cancer patient returned to the hospital for re-examination with a complaint of

significant loss of appetite during targeted therapy.

History of present illness

Significant loss of appetite started one month before the patient’s return to the hospital.

History of past illness

In April 2019, a 53-year-old woman went to the hospital with pain in the left leg and
was found to have a éulmonary nodule. Positron Emission Tomography-Computed
Tomography showed a solid mass in the upper lobe of the left lung, multiple small
nodules in the bilateral lungs and bone destruction in the left ischium and femur. Brain
magnetic resonance imaging revealed multiple nodules in the left temporal lobe and
cerebellum. The pathological diagnosis based on the left lung mass biopsy sample was
adenocarcinoma. Genetic analysis of the biopsy tissue revealed EGFR exon 19 deletion.
The first-generation EGFR tyrosine kinase inhibitor icotinib was administered. The
patient achieved stable disease, but clinical symptoms did not improve significantly. A
chemotherapy regimen (pemetrexed) was administered for two cycles simultaneously
during targeted therapy in July 2019. Until January 2022, the patient continued to show

significant loss of appetite.

2
Personal and family history

The patient denied any family history of malignant tumors.

Physical examination

Her vital signs were as follows: Body temperature, 36.6°C blood pressure, 120/80
mmHg; heart rate, 85 beats per min; respiratory rate, 20 breaths per min. Furthermore,
there was no positive signs related to the disease.

Labomtory examinations
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Levels of serum tumor markers were as follows: Carcinoembryonic antigen, 263
/mL; carbohydrate antigen 125, 64.5 U/mL; squamous cell carcinoma antigen, 0.99

ng/mL. No abnormality was found in routine blood and urine analyses.

Imaging examinations
Examination of the chest, abdomen and pelvic cavity through computed tomography
revealed multiple nodules on the bladder wall (Figure 1). The lesions of the lung and

brain were stable.

FINAL DIAGNOSIS

To determine the origin of the nodules on the bladder wall, cystoscopic examination
was subsequently performed. The cystoscopy analysis revealed multiple solid lesions
on the anterior and bottom walls of the bladder (Figure 2). Bladder lesion biopsy was
performed, and histological examination showed that the sample was a bladder
metastasis derived from lung adenocarcinoma. Immunohistochemistry analysis showed
positive staining for TTF-1 and CK7 and negative staining for P40 and GATA3 (Figure
3). Furthermore, genetic analysis of the mass biopsy showed EGFR exon 19 deletion and
exon 20 T790M mutation.

Given the above findings combined with the patient’s medical history, the final
diagnosis was bladder metastasis derived from lung adenocarcinoma with EGFR exon

19 deletion and exon 20 T790M mutation.

TREATMENT
In February 2022, the patient began to receive targeted therapy with the third-
generation EGFR tyrosine kinase inhibitor almonertinib and achieved a partial

response.

OUTCOME AND FOLLOW-UP
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One year after the treatment with almonertinib, the patient had sustained partial

remission. There were no obvious adverse events.

BISCUSSION

Lung cancer is the most comaon cancer in males worldwide and the most frequent
cause of cancer-related death. The main hematogenous metastatic sites for lung cancer
are the bone, brain, liver, and adrenal glands. Metastasis in the bladder, which is an
uncommon distant metastatic site, has been reported in only a few cases thus far.
According to the timing of occurrence, bladder metastasis can be divided into two
types: synchronous and metachronous metastasis. Synchronous bladder metastasis is
mostly found during examinations of the primary site. For the metachronous type, the
mean time from the diagnosis of lung cancer to the occurrence of bladder metastasis is
one yearl2l. In our case, bladder metastasis occurred thirty-three months after the initial
diagnosis of lung cancer.

For primary bladder cancer, a common clinical manifestation is macroscopic
hematuria at diagnosis. Macroscopic hematuria is also a late-stage manifestation of
bladder metastasis, as malignant cells must infiltrate the bladder lining. In addition to
hematuria, hydronephrosis is another common symptom that can present in
combination with hematuria. In addition, other symptoms, such as pelvic pain and
dysuria, can also suggest the possibility of bladder metastasis of lung cancers. In our
case, the patient had no typical symptoms related to bladder metastasis. However, left
hydronephrosis was seen on imaging examination, which disappeared after effective
targeted therapy.

During routine follow up of lung cancer patients, the examination of the pelvic
cavity through computed tomography or magnetic resonance imaging should be
performed to avoid overlooking bladder metastasis. The definite diagnosis is based on
pathological examination of the bladder biopsy tissues.

Cystoscopy plays an important role in the diagnosis of bladder tumors. Some

studies have indicated that bladder metastasis is likely to be isolated, while primary
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bladder tumors are frequently found in multiples. In our case, multiple lesions were
found on cystoscopy. According to the previous cases, a common location of bladder
metastasis is the lateral walls of the bladder!?l. Because of the route of blood circulation,
bladder metastases are usually located in the lamina propria or muscularis propria of
the bladder wall, while primary bladder tumors often originate from the mucosa. In our
case, multiple bladder metastases were found on the anterior and bottom walls of the
bladder.

Primary bladder cancer cases mostly include urothelial carcinoma. According to
previously reported cases, the most common pathological type of bladder metastasis
from lung cancer is adenocarcinomal?l. Confirmed diagnosis of bladder tumors depends
on immunohistochemistry analysis of biopsy tissues. In our case, the
immunohistochemistry analysis showed positive staining for TTF-1 and CK7 and
negative staining for P40 and GATA3. The marker CK-7 represents epithelial origin and
thus cannot distinguish between lung and bladder cells. The marker GATA3 suggests
urothelial differentiation and thus helped eliminate the possibility of urothelial origin.
The positive TTF-1 staining suggested that the primary lung adenocarcinoma was the
origin with high sensitivity and specificity. Therefore, we confirmed the diagnosis of
bladder metastasis from lung cancer by combined analysis of these markers.

In previously published case reports, there were only two cases mentioning the
gene mutation status of the lung cancerl34l. Both lung cancer patients with bladder
metastasis had sensitive EGFR mutations and lacked the T790M mutation before and
after the treatment with targeted therapy or chemotherapy. However, in our case, the
T790M mutation was detected using bladder biopsy tissue after the progression on first-
line targeted therapy. Moreover, the bladder metastasis responded well to targeted
therapy with third-generation EGFR tyrosine kinase inhibitors. Due to the limited
reported cases and available information, no correlation between the clinical
characteristics of lung cancer patients and the occurrence of bladder metastasis has been

found until now.
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CONCLUSION

Bladder metastasis from lung cancer with EGFR mutation is extremely rare. During
routine follow-up of lung cancer patients, imaging examination of the pelvic cavity
should be performed to avoid missing bladder metastasis. The ultimate diagnosis of
bladder metastasis sill depends on the pathological result of biopsy tissues as
determined by cystoscopy. Bladder metastasis with EGFR mutation seems to respond

well to the treatment of EGFR tyrosine kinase inhibitors.
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