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Letter to the Editor

A 59-year-old male patient, diagnosed with Stage IV non-small cell lung cancer (NSCLC) 

with brain metastasis, status post gamma knife to the left frontal lobe lesion, palliative 

radiation therapy with a dose of 30Gy in 10 fractions to the left upper lobe and 
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mediastinum and post 5 cycles of carboplatin/pemetrexed/pembrolizumab received at an 

outside institution, presented to Memorial Sloan Kettering Cancer Center for further 

management. He was a former heavy smoker and his medical history was also significant for 

type II diabetes mellitus. Due to the absence of driver mutations and given PDL 1 expression 

less than 50%, he was recommended a combination of chemotherapy and immunotherapy 

as the mainstay treatment for his metastatic disease. He received a total of 3 cycles of 

pemetrexed 500mg/m2 (1000mg) and pembrolizumab 200mg/flat dose every 3 weeks and 

was evaluated for response to therapy after 3 months. A CT chest-abdomen-pelvis scan 

revealed new lung nodules with increased thoracic and abdominal nodes suspicious for 

metastases. An MRI brain scan was also performed for surveillance which showed new 

ill-defined foci of enhancement within left frontal lobe, right occipital lobe and midline 

cerebellum and possibly small metastatic foci. Due to the disease progression, he was 

planned for a second line of chemotherapy with docetaxel and ramucirumab. A total of five 

cycles of docetaxel 60mg flat dose and ramucirumab were administered 8mg/kg (700mg) 

by intravenous infusion for 60 minutes every 2 weeks over a 2.5-month period. Seven 

days following the fifth cycle of docetaxel and ramucirumab, the patient consulted his 

local dentist for tongue irritation while eating, who noticed bilateral exposed bone area 

(bEBA) in the mandible and severe dry mouth. His treatment was discontinued at that 

time and he was then referred to the dental service by his treating oncologist for further 

evaluation and management. A thorough oral examination confirmed bEBA in the right 

and left postero-lingual mandibular alveolus measuring 4×5mm (Fig. 1A) and 3×3mm (Fig. 

1C) in size respectively, with trailing smaller lesions and primarily located in the region 

of bilateral mandibular tori. The patient denied any oral trauma to these areas. There was 

no active purulence or acute infection seen and the bEBA was non tender on palpation. 

However, symptomatic ulcerative lesions were noticed on the right and left posterolateral 

borders of the opposing tongue measuring 2×2mm (Fig. 1B) and 8×6mm (Fig. 1D) in size, 

respectively, secondary to trauma from the rough bEBA. The remaining oral cavity was 

unremarkable. To alleviate the existing tongue irritation, bEBA was smoothened using a 

high-speed dental hand piece and a diamond dental bur after which patient felt immediate 

relief in symptoms. He was prescribed chlorhexidine gluconate 0.12% oral rinse twice daily 

and was instructed to keep bEBA clean. Nine days later, he presented to our dental service 

with continued irritation on the right side of the tongue. On examination, the ulcerative 

lesion on the right posterolateral border of the tongue appeared larger in size than before 

now measuring 6×7mm in size. The exposed bone on the right postero-lingual mandibular 

area was further smoothened to patient’s satisfaction. During a follow up with his treating 

oncologist 10 days later, he confirmed that he was feeling better as the tongue irritation had 

resolved and was scheduled to return later that month. Unfortunately, the patient succumbed 

to his disease prior to his next dental evaluation.

The clinical presentation of bEBA following treatment with ramucirumab, an angiogenesis 

inhibitor (AI), in this patient was consistent with Stage 1 medication-related osteonecrosis 

of jaw (MRONJ) [1]. MRONJ is a well-documented complication associated with 

antiresorptive drugs such as bisphosphonates and denosumab, less common with other 

therapies [1,2,3,4]. AI are being increasingly used in the management of metastatic cancer 

patients including ovarian cancer, renal cell cancer, breast cancer, colorectal cancer, NSCLC, 
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and glioblastoma multiforme [5]. The incidence of MRONJ associated with AI alone or in 

a combination has been reported in the literature [6,7]. The mandible is the most affected 

site than the maxilla, which could be attributed to poor vascularization, with a higher 

predilection noted for the posterior lingual mandible [8]. Exposed bone, pain and infection 

is common in patients with MRONJ [9]. Pimolbutr et al. reported 35 cases of MRONJ 

associated with AI other than ramucirumab. Most patients presented with bone exposure and 

subsequently had a complete resolution of MRONJ [7].

The first approval of ramucirumab by the US Food and Drug Administration was for the 

treatment of patients with metastatic gastric/gastroesophageal junction carcinoma [10]. This 

medication has now been approved for the treatment of second-line advanced or metastatic 

non-small cell lung cancer (NSCLC) in combination with the chemotherapy agent, docetaxel 

[11]. Ramucirumab (Cyramza™, IMC-1121B; Eli Lilly and Company, Indianapolis, IN, 

USA) is a fully human monoclonal antibody of the IgG1 class that causes blockade of 

angiogenesis pathways that are critical for tumor growth, proliferation tumor and metastasis 

of many malignant tumors including NSCLC [12]. It inhibits angiogenesis by binding with 

high affinity to the extracellular domain of vascular endothelial growth factor receptor −2 

(VEGFR-2) inhibiting binding of VEGF receptor ligands VEGF-A, VEGF-C, and VEGF-D 

[13]. Observed toxicities with ramucirumab include neutropenia, hypertension, diarrhea, 

fatigue, febrile neutropenia, leukopenia, and hypertension [11,14,15]. Bevacizumab, the first 

clinically used AI, has also been associated with MRONJ [16,17]. However, ramucirumab 

provides a different mechanism of action compared to bevacizumab, which binds to VEGF-

A and avoids the interaction of this ligand with both VEGFR-1 and VEGFR-2 receptors. 

Iijima et al. reported a case of dry socket condition and delayed healing (about 150 days) of 

the extraction socket in the right posterior mandible of the patient receiving ramucirumab for 

gastric cancer with liver metastasis [18].

To date, our case report is the first to describe spontaneous exposed bone in a patient treated 

with ramucirumab, without any previous treatment with antiresorptive or any other AI. This 

reinforces the need for medical and dental providers to be aware of MRONJ as a possible 

complication in patients undergoing metastatic cancer treatment with ramucirumab.
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Figure 1. 
A: A 4×5 mm area of exposed bone with trailing smaller lesions seen on the right postero-

lingual mandibular alveolus.

B: A 2×2 mm ulceration seen on the right postero-lateral border of the tongue, secondary to 

trauma from the sharp exposed bone.

C: A 3×3 mm area of exposed bone with trailing smaller lesions seen on the right postero-

lingual mandibular alveolus.

D: A 8×6 mm ulceration seen on the left postero-lateral border of the tongue, secondary to 

trauma from the sharp exposed bone.
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