
 

 

Case Rep Oncol 2017;10:1065–1069 

DOI: 10.1159/000484662 
Published online: November 27, 2017 

© 2017 The Author(s) 
Published by S. Karger AG, Basel  
www.karger.com/cro 

This article is licensed under the Creative Commons Attribution-NonCommercial 4.0 

International License (CC BY-NC) (http://www.karger.com/Services/OpenAccessLicense). 

Usage and distribution for commercial purposes requires written permission. 

 

 

           
 

 Nobuhiko Seki, MD, PhD 
Division of Medical Oncology, Department of Internal Medicine 
Teikyo University School of Medicine 
2-11-1 Kaga, Itabashi-ku, Tokyo 173-8606 (Japan) 
E-Mail nseki@med.teikyo-u.ac.jp 
 
  

Case Report 

 

A Case of Lung Adenocarcinoma with 

Marked Improvement of Pulmonary 

Lymphangitic Carcinomatosis by Adding 

Bevacizumab to Cisplatin and Pemetrexed 

Maika Natsume    Takeshi Honda    Terunobu Haruyama    

Masashi Ishihara    Yoko Fukasawa    Takahiko Sakamoto    

Shigeru Tanzawa    Ryo Usui    Shuji Ota    Yasuko Ichikawa    

Kiyotaka Watanabe    Nobuhiko Seki     

Division of Medical Oncology, Department of Internal Medicine, Teikyo University School 

of Medicine, Tokyo, Japan 

Keywords 

Bevacizumab · Lung cancer · Pulmonary lymphangitic carcinomatosis 

Abstract 

A 40-year-old man with a diagnosis of lung adenocarcinoma (cT4N3M1c, stage IVB) experi-

enced worsening of lymphangitic carcinomatosis in the right lung and right pleural effusion 

after receiving 1 cycle of first-line chemotherapy consisting of cisplatin and pemetrexed. 

Bevacizumab was thus added from the second cycle of the cisplatin-pemetrexed regimen, 

leading to a marked improvement in pulmonary lymphangitic carcinomatosis and a decrease 

in pleural effusion. Subsequently, maintenance therapy consisting of pemetrexed and bevaci-

zumab was continued, successfully leading to long-term progression-free survival. Generally, 

pulmonary lymphangitic carcinomatosis shows poor prognosis because of poor response to 

chemotherapy. However, recent studies have been elucidating the role of the vascular endo-

thelial growth factor A (VEGF-A)/VEGF receptor-2 pathway in pulmonary lymphangitic carci-

nomatosis. Therefore, bevacizumab is expected to be beneficial in the treatment of this 

pathological condition. © 2017 The Author(s) 
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Introduction  

Pulmonary lymphangitic carcinomatosis is a form of lung metastasis of malignancy, ac-
counting for 6–8% of all cases of lung metastases [1]. Generally, pulmonary lymphangitic 
carcinomatosis responds poorly to chemotherapy and shows poor prognosis, and it is well 
known that approximately 50% of the patients die within 3 months after its diagnosis [1]. 
We recently encountered a case of pulmonary lymphangitic carcinomatosis that markedly 
improved in response to bevacizumab added to a chemotherapy regimen after progressive 
disease was shown as the best response to the chemotherapy alone, and here we report the 
case.  

Case Report 

A 40-year-old man, with unremarkable medical history and an Eastern Cooperative On-
cology Group (ECOG) Performance Status score of 0, was found to have abnormal chest X-ray 
findings at medical checkup and referred to our hospital. Chest X-ray at our hospital showed 
nodular opacity in the right upper lung field, reticular opacity in the entire right lung field, 
and right pleural effusion. Computed tomography (CT) of the chest showed a 38-mm nodule 
in the right upper lobe, increased bronchovascular markings and shaggy appearance in the 
entire right lung, and right pleural effusion (Fig. 1a). A bronchoscopic biopsy of the lung tu-
mor tissue led to the diagnosis of lung adenocarcinoma with surrounding lymphangitic car-
cinomatosis. After detailed examination of the whole body, the disease was staged as cT4N3 
(with metastases to the right supraclavicular and right mediastinal-hilar lymph nodes), M1c 
(BRA), stage IVB. Genetic testing of the cancer tissue specimens showed negative results for 
EGFR mutation and ALK translocation. The brain metastasis was initially treated with 
whole-brain irradiation, followed by systemic chemotherapy consisting of cisplatin (75 
mg/m2) plus pemetrexed (500 mg/m2) every 3 weeks. However, before the second cycle of 
the chemotherapy, cough and dyspnea developed. CT showed no worsening of the primary 
lesion, but showed worsening of pulmonary lymphangitic carcinomatosis in the right lung 
and right pleural effusion (Fig. 1b). These findings were attributed to an inadequate effect of 
cisplatin and pemetrexed rather than complication by cardiac failure, because the patient 
had no decrease in cardiac function or any abnormal left lung findings. Thus, from the sec-
ond cycle, cisplatin (75 mg/m2), pemetrexed (500 mg/m2), and bevacizumab (7.5 kg/m2) 
were to be given every 3 weeks, in the hope that bevacizumab, an angiogenesis inhibitor 
effective in controlling cancerous pleural effusion, would exert its efficacy on pulmonary 
lymphangitic carcinomatosis as well. After 1 cycle of the combined use of bevacizumab and 
chemotherapy, CT showed a marked improvement of pulmonary lymphangitic carcinomato-
sis and a reduction of pleural effusion (Fig. 1c). Then, stable disease was finally achieved 
after 4 cycles of the regimen of cisplatin and pemetrexed plus bevacizumab. Consequently, 
subsequent maintenance therapy consisting of pemetrexed and bevacizumab was continued 
up to 16 cycles, successfully leading to long-term progression-free survival.  

Discussion 

We encountered a case in which the combination of bevacizumab with chemotherapy 
led not only to an improvement of malignant pleural effusion but also to a marked improve-
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ment of pulmonary lymphangitic carcinomatosis. Generally, pulmonary lymphangitic carci-
nomatosis is a sign of poor prognosis, seen in 6–8% of all cases of lung metastases [1]. In 
addition to lung cancer, breast and stomach cancers are the common primary tumors caus-
ing pulmonary lymphangitic carcinomatosis [1]. A suggested mechanism of the onset of 
pulmonary lymphangitic carcinomatosis is retrograde lymphatic spread of tumor cells from 
the mediastinal and hilar lymph node metastases into the pulmonary lymphatics [2]. As for 
the molecular mechanism, it has been suggested that vascular endothelial growth factor 
(VEGF) produced by tumor cells binds to VEGF receptor (VEGFR) on the lymphatic endothe-
lial cells, which promotes lymphangiogenesis, thereby accelerating the lymphatic spread of 
tumor cells [3]. 

Bevacizumab is a humanized IgG1 monoclonal antibody that specifically binds to VEGF-
A, and inhibits its binding to VEGFR-1 and VEGFR-2, thereby inhibiting tumor angiogenesis. 
Currently, bevacizumab combined with chemotherapy is positioned as one of the standard 
therapies in patients with advanced non-small cell lung cancer based on a study (ECOG4599) 
that showed prolongation of overall survival [4]. 

Bevacizumab is known to exert the efficacy on malignant pleural effusion by reducing 
the activity of VEGF-A expressed in pleural effusion [5, 6]. For pulmonary lymphangitic car-
cinomatosis, on the other hand, the effectiveness of bevacizumab is currently considered to 
be unclear. This is because, in lymphangiogenesis, a significant role of the signaling pathway 
involving VEGF-C and VEGF-D binding to VEGFR-3, among other members of the VEGF fami-
ly, has been shown [7, 8], while evidence has been limited regarding the role of the signaling 
pathway involving VEGF-A, which is targeted by bevacizumab. 

However, in recent years, increasing evidence has been accumulating about the signifi-
cance of the VEGF-A signaling pathway in lymphangiogenesis and lymphangitic carcinoma-
tosis. Specifically, an in vitro study showed that VEGF-A promoted lymphatic endothelial cell 
proliferation and the VEGF-A-induced proliferation was inhibited by blockage of VEGFR-2, 
indicating a possible contribution of VEGF-A to lymphangiogenesis via VEGFR-2 [9]. An in 
vivo study in VEGF-A-overexpressing mice reported the promoted formation of lymphatic 
vessels in the wound-healing process [10]. Similarly, in VEGF-A-overexpressing mice bearing 
skin cancer, VEGF-A promoted active expression of VEGFR-2 in tumor-associated lymphatic 
vessels and induced tumor metastasis to lymph nodes [11]. Furthermore, in mice with de-
layed hypersensitivity reactions, inflammation-induced lymphangiogenesis was potently 
blocked by systemic administration of a VEGF-A neutralizing antibody [12]. Thus, these stud-
ies suggest that VEGF-A is potentially involved not only in angiogenesis but also in lymphan-
giogenesis via VEGFR-2, in the processes of tumor growth and metastasis. In fact, there has 
been a clinical case report describing a patient with diffuse pulmonary lymphangiomatosis, 
who had VEGF-A overexpression in diseased lymphatic vessels and was successfully treated 
with bevacizumab [13]. 

In summary, this report presented a case of advanced lung adenocarcinoma that poorly 
responded to chemotherapy alone but showed long-term improvement in response to add-
ing bevacizumab to the chemotherapy regimen. As recent studies have been elucidating the 
role of the VEGF-A/VEGFR-2 pathway in lymphangitic carcinomatosis, bevacizumab is ex-
pected to be beneficial in the treatment of this pathological condition. 
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Fig. 1. Sequential chest CT scans showing the changes in right pulmonary lymphangitic carcinomatosis and 

right pleural effusion. a Before treatment. b After 1 cycle of first-line therapy with cisplatin and peme-

trexed. c After 1 cycle of bevacizumab plus cisplatin and pemetrexed. 
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