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Methods
The study was conducted in the Department of Radiotherapy 
over a period of 12 months. Individuals were recruited from 
patients with a primary diagnosis of gastric cancer who 
underwent curative resection after taking written and informed 
consent. Type of the study: observational and analytical and the 
sample size was 30.
Patient criteria
The inclusion criteria were age ≥18 years, ECOG performance 
0–2, histologically proven gastric malignancy (adenocarcinoma), 
adequate bone marrow function, and no prior chemotherapy or 
radiotherapy. Patients with metastatic disease, cardiac morbidity, 
poor nutritional status, significant postsurgical morbidity, single 
functioning kidney which may be in the radiation field, and 
already on immunosuppressive drugs were excluded.
Treatment design
Treatment began within 6 weeks of surgery, but treatment 
was delayed for one more week to permit full recovery 
with restoration of reasonable nutritional intake. All patients 
underwent chest radiographs and abdominopelvic computed 
tomography (CT) to exclude distant metastases. A total of 
30 patients who underwent gastric resection with curative 
intent, irrespective of the type of surgery, and nodal dissection 
were taken up in the study.
Chemoradiotherapy was administered on an outpatient 
or inpatient basis. The treatment regimen of fluorouracil 
and leucovorin as developed by the North Central Cancer 
Treatment Group was administered before and after radiation. 
Chemotherapy for 5 days with fluorouracil 425 mg/m2/day and 
leucovorin 20 mg/m2/day was administered on day 1 and was 
followed by chemoradiotherapy which began 4 weeks after the 
start of the initial cycle of chemotherapy. Chemoradiotherapy 
consisted of 4500 cGy of radiation at 180 cGy/day on 
6 MV linear accelerator, 5 days/week for 5 weeks, with 
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Introduction
Almost one million new cases of stomach cancer were 
estimated to have occurred in 2012 (952,000 cases, 6.8% of 
the total), making it the fifth most common malignancy in the 
world.[1] Five‑year overall survival (OS) in the United States 
is only 27% compared with 69% in Japan, where routine 
screening for gastric cancer is performed and the majority 
of patients have localized disease at presentation.[2] The 
incidence of gastric cancer in India is overall less compared 
to the worldwide incidence. Gastric cancer is the second most 
common cause of cancer‑related deaths among Indian men and 
women.[3] Overall 5‑year survival rate approximates 20% and 
has undergone minimal change over the last decade.[2]

The primary curative treatment of gastric carcinoma is surgical 
resection. However, in view of high incidence of locoregional 
failure, it is recommended that patients with resected gastric 
cancer should receive adjuvant treatment.[4] Therefore, it is 
important to consider postoperative adjuvant therapy in the form 
of chemotherapy or radiotherapy or combined chemoradiotherapy. 
The addition of radiotherapy to postoperative chemotherapy 
experienced a superior disease‑free survival, especially in 
patients with node‑positive disease.[5] More importantly, the 
median OS and 3‑year survival were significantly better in 
patients who were treated with chemoradiation. However, 
chemoradiotherapy was associated with significantly increased 
toxicity, particularly hematologic and gastrointestinal. Despite its 
toxicity, postoperative chemoradiotherapy became the standard of 
care for high‑risk resectable gastric cancer in the United States.[6]

Quality of life (QOL) is increasingly recognized as an 
important endpoint in cancer treatment. However, few data are 
available on QOL in patients who have received abdominal 
radiation therapy.
The aim of the study was to evaluate the impact on QOL in 
patients receiving chemoradiotherapy as adjuvant treatment after 
curative resection in patients with gastric cancer.
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fluorouracil (400 mg/m2) and leucovorin (20 mg/m2) on the first 
4 days and the last 4 days of radiotherapy. For radiotherapy, 
all patients underwent CT simulation wherein immobilization 
cast was made and patients underwent contrast‑enhanced CT 
scan – both oral and intravenous (IV). All patients underwent 
three‑dimensional conformal radiotherapy planning. Four weeks 
after the completion of chemoradiotherapy, the patients received 
two more courses of chemotherapy using the same regimen.[6]

Quality of life analysis
The patients were provided with QOL questionnaire pro 
forma as per European Organization for Research and 
Treatment of Cancer QOL (EORTC) guidelines. This 
consisted of 2 questionnaires – EORTC quality of life 
questionnaire (QLQ)‑C30 which pertained to the general 
symptoms of cancer and STO Q22 which pertained 
to stomach‑specific symptoms. The eortc qlq‑C30 is a 
self‑administered, cancer‑specific questionnaire. It has five 
functional scales (each scale consisting of questions reflecting 
the physical, role, social, emotional, and cognitive functioning 
of the patient), seven symptom scales (fatigue, pain, nausea and 
vomiting, dyspnea, insomnia, appetite loss, and diarrhea), and 
global health status and overall qol scales. The stomach‑specific 
QOL consists of symptom scales (dysphagia, stomach pain, 
reflux symptoms, eating restrictions, anxiety, dry mouth, taste, 
body image). This measure has been rigorously developed 
and has demonstrated reliability, validity, and responsiveness 
in a variety of cancer populations, both for discriminative 
and for evaluative purposes. The patients were provided 
with the QOL pro forma at 4 time periods: once after the 
surgery (prechemoRT) level, then again after completion of 
chemoradiotherapy, i.e., postRT level, followed by at 1 month 
and 6 months of follow‑up period.
Analysis
Each QOL domain was scored and reported separately using 
previously described standard methods. Raw scores were 
linearly transformed to give values between 1 and 100. Higher 
scores in the functional domains and in global QOL indicate 
better functioning; a higher symptom score indicates worst 
symptom.[7] Statistical analysis was conducted utilizing SPSS 
version 22 (Corp, Armonk, NY, USA). Interpretation and 
analysis of obtained results were carried out using following 
tests: qualitative data were expressed in terms of frequency/
percentage. Quantitative data were expressed in terms of 
mean ± standard deviation repeated measure – ANOVA was 
used to compare the QOL score at different time intervals.
Results
The baseline characteristics of the study group are shown in 
Table 1.
The mean and median age was 54.6 and 54.5 years, 
respectively. The range was between 32 and 79 years. 
The majority of patients were in the 5th decade of life 
(11 patients, 36.6%). In sex distribution, majority of patients 
were males, i.e., 24 (80%) and females were 6 (20%) and 
male:female ratio was 4:1. As per ECOG scoring criteria, 
majority of patients were of good performance status, i.e., 
I and II being 93.33%. Only two patients were of ECOG 
PS III. In habits, 23 patients were smokers (76.6%) and 
15 patients (50%) also consumed alcohol. Subsite analysis 

showed that majority of patients had disease in antrum and 
pylorus (15 patients – 50%) followed by growth in the body of 
stomach and gastroesophageal (GE) junction tumors.
Preoperative workup was done with endoscopy + biopsy, 
contrast‑enhanced CT (CECT) abdomen and pelvis and chest 
X‑ray. CECT accurately predicted the site and extent of the 
primary tumor in 20 patients (66.6%). For nodal status, CECT 
showed no evidence of lymphadenopathy in 21 patients (70%) 
and showed the presence of perigastric lymphadenopathy in 
nine patients.
All surgeries were done with a curative intent. Majority of the 
patients underwent a distal gastrectomy (11 patients – 36.6%) 
followed by proximal and subtotal gastrectomy done in six 
patients each – 20%. Total gastrectomy was done in five 
patients – 16.6% and Ivor Lewis surgery along with proximal 
gastrectomy was done in two patients – 6.6%. All patients 
were staged according to the AJCC 7th edition tumor, node, 
metastasis staging classification. T3 and T4 disease were 
present in 10 (33.3%) and 11 (36.6%), respectively. Nodal 
status could not be assessed in four patients; nodes were 
negative in seven patients in which a minimum of 12 nodes 
were assessed. N1, N2, and N3 nodes were present in 8, 9, and 
2 patients, respectively.
Functional symptoms of the QLQ‑C30 included emotional, 
physical functioning, role functioning, cognitive, and social 
symptoms. The functional scales are summarized in Figure 1. 
The emotional functioning score was the lowest after 
completion of chemoradiotherapy which improved 1‑month 
follow‑up.
Symptom scale included fatigue, pain, nausea and vomiting, 
dyspnea, insomnia, appetite loss, and diarrhea. The symptom 
scale is summarized in Figure 2. Fatigue and nausea and 
vomiting were the worst postradiotherapy and gradually 
improved at 1‑month and 6‑month follow‑up period. For 
dyspnea, the QOL score was worse at 6 months. Insomnia 
scores worsened gradually; however, they were not significant. 
Significant results were not obtained when diarrhea, appetite 
loss, and general pain were assessed.
The stomach‑specific QOL consists of various symptom 
scales (dysphagia, stomach pain, reflux symptoms, eating 
restrictions, anxiety, dry mouth, taste, body image). Their 
mean scores are summarized in Figure 3. Dysphagia was 
worse postradiotherapy. On follow‑up of the patient, dysphagia 
gradually improved with the best scores recorded at 6‑month 
interval. Pain scores worsened at 6 months probably because 
three patients developed regional failure. Patients were the 

Table 1: Comparing baseline characteristics
Demographic characteristics Results
Median age (years) 54
Sex ratio (male:female) 4:1
Performance Status I or II (%) 93.3
Smokers/alcoholics (%) 73.3/50
Site antrum (%) 50
T stage (T3 and T4) (%) 70
Nodal stage (N1, N2, N3) (%) 63
Stage II (%) 18 patients (60)
Stage III (%) 9 patients (30)
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most anxious at the end of radiotherapy treatment, and least at 
1‑month follow‑up period. For taste, the QOL score was worse 
postradiotherapy; however, it returned to baseline at 1‑month 
and 6‑month follow‑up. Significant results were not obtained 
for eating restrictions, dry mouth, and body image.
The global QOL is summarized in Figure 4. For Global QoL 
analysis, it was the maximum and best before the start of 
chemoradiotherapy. It was the lowest postradiotherapy and 
gradually improved over 1‑month and 6‑month follow‑up. 
Table 2 shows the QOL scores at various time points.

Discussion
The treatment of carcinoma stomach has undergone a paradigm 
shift over the past three decades, with management strategies 
changing from surgery as single modality in the past combined 
modality treatment followed by emergence of concurrent 

chemoradiation protocols. Robust and mature data from 
various randomized studies and a meta‑analysis have shown 
the superiority of concurrent chemoradiation schedules in 
locoregional control and OS.
The aim of this study was to study the impact on QOL in 
patients undergoing adjuvant chemoradiotherapy in resected 
gastric cancer patients. The principal question was to document 
the feasibility of chemoradiotherapy regimen in resected gastric 
cancer patients with curative intent in our patient population. 
The design and choice treatment in the present study was based 
on the landmark trial on chemoradiotherapy for cancer stomach 
that is the intergroup (INT) trial,[6] and QOL analysis was done 
in concordance with study done by Kassam et al.[8]

All surgeries were done with a curative intent. All surgeries 
were open surgeries with none being laparoscopic assisted. 
In pathological T‑stage distribution analysis, majority of the 
patients were locally advanced with only nine patients (30%) 
having T2 disease on postoperative histopathological 
examination. However, T3 and T4 disease were present in 
10 (33.3%) and 11 (36.6%), respectively, highlighting the fact 
that patients presented with locally advanced disease which 
is usually seen in our patient population and is similar to the 
T‑stage classification as per staging in the INT 0116 trial.[6]

Nodal status could not be assessed in four patients and was 
labeled as Nx. For classification into N0, 1, 2, 3, a minimum 
of 12 lymph nodes were removed. Nodes were negative in 
seven patients. N1, N2, and N3 nodes were present in 8, 9, 
and 3 patients, respectively, again highlighting the fact that 
majority of patients present with locoregionally advanced 
disease at the time of presentation. In stage analysis, majority 
of patients belonged to Stage IIB (12 patients – 40%) followed 
by Stage IIA and IIIB with six patients each – 20%. This was 
again similar to the INT trial.[6]

Table 2: Quality of life scores at various time points
QOL parameter PrechemoRT mean 

score
PostRT mean 

score
1-month follow-up mean 

score
6-month follow-up mean 

score
Functional scale QLQ30

Emotional 68.33 64.65 (0.431) 73.85 (0.096) 72.53 (0.252)
Physical functioning 73.33 75.40 (0.709) 71.26 (0.520) 73.83 (0.912)
Role functioning 77.78 74.14 (0.336) 74.14 (0.216) 78.39 (0.798)
Cognitive 82.22 87.93 (0.067) 90.23 (0.065) 85.22 (0.861)
Social 69.44 74.71 (0.408) 77.01 (0.257) 78.39 (0.113)

Symptom scale QLQ30
Fatigue 48.15 55.17 (0.200) 45.98 (0.546) 46.91 (0.656)
Nausea and vomiting 28.89 34.46 (0.919) 14.94 (0.014) 13.58 (0.007)
Pain 40.00 40.23 (0.894) 35.76 (0.147) 36.42 (0.673)
Dyspnea 10.00 1.15 (0.009) 1.15 (0.018) 18.52 (0.175)
Insomnia 35.56 33.33 (0.655) 24.14 (0.078) 30.86 (0.676)
Appetite loss 60.52 54.41 (0.573) 55.24 (0.094) 56.08 (0.388)
Diarrhea 15.56 13.79 (0.801) 13.79 (0.813) 17.28 (0.542)

Stomach STO22
Dysphagia 34.44 35.63 (0.936) 30.65 (0.378) 23.87 (0.103)
Stomach pain 38.39 32.76 (0.277) 27.87 (0.037) 30.86 (0.230)
Reflux 35.18 21.84 (0.006) 19.92 (0.024) 21.81 (0.032)
Eating restrictions 35.18 21.84 (0.242) 19.92 (0.546) 21.81 (0.386)
Anxiety 36.30 40.23 (0.431) 27.97 (0.173) 36.21 (0.806)
Dry mouth 22.22 28.74 (0.475) 28.74 (0.475) 20.99 (0.873)
Taste 22.44 35.63 (0.142) 26.44 (0.839) 28.39 (0.678)

QOL=Quality of life, QLQ30=Quality of life questionnaire, RT=Radiotherapy, STO22=Quality of Life Questionnaire Stomach Specific

Figure 3: The mead scores of 
stomach‑specific quality of life 
across all time points as STO Q22

Figure 4: The global quality of life 
across all time points

Figure 2: The mean scores of 
symptom scales across all time 
points as per QLQ‑C30

Figure 1: The mean scores of 
functional scale across all time 
points as per QLQ‑C30
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Very few data are available on QOL of patients undergoing 
adjuvant therapy for gastric and GE adenocarcinoma, and 
no long‑term data are available. Our sample size was 
small, but the results showed that QOL levels decrease 
postchemoradiotherapy; however, the treatment was generally 
well tolerated and the QOL levels returned to baseline at 
1‑month and 6‑month follow‑up period. Our study found 
out statistically significant impairment in QOL for emotional 
functioning, fatigue, nausea and vomiting and dyspnea.
Kassam et al. analyzed QOL following chemoradiotherapy 
as an adjuvant treatment in gastric cancer. Median scores on 
global QOL and on the social, role, emotional, nausea and 
vomiting, and fatigue scales showed clinically and statistically 
significant worsening at completion of radiation. Statistical but 
not clinical worsening was found for the physical and appetite 
scales.[8]

Tyrväinen et al. used the SF‑36 and D15 to compare QOL 
in 25 long‑term survivors after total gastrectomy for gastric 
cancer with QOL in a normal population. They found that 
mental health, physical and social functioning, energy, 
and vitality were similar in both groups. However, certain 
dimensions, such as sleeping, eating, and distress, scored 
worse in cancer survivors.[9] Blazeby et al. reported favorable 
psychometric properties of the new gastric cancer QOL 
module, the QLQ‑STO22, in 219 gastric cancer patients 
treated with palliative and radical intent.[10] Goody et al. 
did a prospective evaluation of QOL during a phase I/II 
study of adjuvant chemotherapy with image‑guided precision 
radiotherapy for completely resected gastric cancer. They 
showed that mean scores for global QOL, role and social 
functioning, fatigue, nausea and vomiting, and appetite 
declined at completion of radiation; physical functioning 
showed a statistically significant decline of borderline 
clinical importance. They concluded that adjuvant gastric 
chemoradiotherapy incorporating cisplatin worsened global 
QOL, fatigue, nausea and vomiting and appetite. This regimen 
is tolerable not only by observer‑rated toxicity but also by 
patient‑reported QOL measures.[11]

Functional symptoms included emotional, physical functioning, 
role functioning, cognitive, and social symptoms. A higher 
score meant a higher standard of quality and conversely a lower 
score meant poor health status. In our study, the emotional 
mean score was the lowest at postradiotherapy level – 64.65. 
In the study done by Kassam et al. on QOL of chemoradiation 
in gastric cancer patients, emotional QOL decreased after 
treatment however statistically improved at follow‑up of 
2–3 years.[8] It indicates that a patient not only experiences 
the toxicity of treatment but also suffers emotionally as well. 
A patient needs adequate counseling and moral support during 
and after the treatment. We found out that emotional QOL 
scores improved on follow‑up of the patient at 1 and 6 months 
being approximately equal to 73 and this improvement was 
statistically significant when compared to postradiotherapy 
levels (P = 0.014). In other functional scales such as physical 
and role functioning, cognitive and social scores were not 
statistically significant in our study.
In symptom scale, a higher score represented a higher level 
of medical morbidity. We found that our patients experience 

worsening of fatigue postchemoradiotherapy with the mean 
score being 55.17. This suggests that patients need adequate 
diet, nutrition, counseling during and after treatment as a lot 
of patients practically stop eating due to the side effects of 
therapy and naturally would experience fatigue. In our study, 
seven patients (23.33%) required admission after completion 
of therapy for supportive care which was given in the form 
of IV fluids or Ryles tube feeding. This was in concordance 
with the study done by Kassam et al.[8] where fatigue score 
worsened postradiotherapy where the mean score was in the 
tune of 65; however, they returned to baseline on follow‑up. 
In our study, statistically significant improvement was seen at 
1‑month follow‑up itself where the mean score was 45.98 with 
a P = 0.046.
Nausea and vomiting scores also worsened 
postchemoradiotherapy. This is due to the fact that 
chemotherapy with leucovorin and 5‑fluorouracil are emetogenic 
and addition of radiotherapy to the stomach bed and drainage 
sites would lead to increase in reflux. In our study, this proved 
to be statistically significant with a mean score of 34.46. 
The symptoms improved tremendously on follow‑up with a 
statistically significant P value as compared to the baseline 
and postchemoradiotherapy mean scores. This is in tune with 
the study done by Kassam et al. where nausea and vomiting 
worsened after treatment but improved on follow‑up.[8]

Another symptom which statistically significantly worsened was 
dyspnea. However, it was not related to morbidity associated 
with chemoradiotherapy, rather it was due to progression of 
disease in the form of lung metastasis at 6‑month follow‑up 
period.
In stomach‑specific QOL assessment, dysphagia was worse 
postradiotherapy as compared to preradiotherapy levels due 
to the immediate effects of radiotherapy; however, dysphagia 
significantly improved on 1‑month and 6‑month follow‑up. 
Stomach pain was maximum postsurgery and preradiotherapy. 
The patients tolerated the radiotherapy treatment in terms of 
pain, and the best scores were seen at 1‑month follow‑up 
which was statistically significant. The patients remained pain 
free at 6‑month follow‑up period except for 3 patients who had 
developed locoregional failure. Patients were most anxious at 
the end of radiotherapy treatment (mean score: 40.23) and least 
at 1 month level (mean score: 27.97). This was statistically 
significant improvement with a P = 0.036. None of the patients 
experienced hair loss since the chemotherapy regimen used 
does not lead to alopecia.
The factors associated with poorer QOL outcomes in the 
setting studied here are not yet clear. The complex relationship 
between treatment‑induced toxicity and QOL has been studied 
for various cancer sites. Cross‑sectional and longitudinal 
studies have provided important information on the relationship 
between adverse events and QOL in prostate, head‑and‑neck, 
breast, and lung cancers. However, data are lacking on the 
relationship between long‑term toxicity and QOL after radiation 
treatment for abdominal malignancies. Toxicity and other 
potential patient and therapy factors associated with poorer 
QOL outcomes in the short‑term and long‑term are important 
areas for future study; these factors may contribute to the 
tailoring of therapy to the individual patient.
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Conclusion
Chemoradiotherapy as adjuvant treatment for cancer stomach 
patients who have undergone resection with curative intent is a 
safe and well‑tolerated regimen both with respect to QOL. QOL 
is impaired during the treatment; however, it returns to baseline 
levels on follow‑up at 6 months.
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Letter to the Editor
Pulmonary artery pseudoaneurysm secondary 
to metastatic breast cancer
DOI: 10.4103/sajc.sajc_157_17
Dear Editor,
An aneurysm is defined as a focal dilatation of a blood vessel 
involving all three layers of the vessel wall: tunica intima, 
media, and adventitia.[1] In contrast, a pseudoaneurysm is caused 
by disruption of the vessel wall, causing blood to leak through 
and only contained by adventitia or perivascular soft tissue.[1]

Pulmonary artery pseudoaneurysm (PAP) arising from 
neoplasm is rare. In previous literature, one case of epithelioid 
hemangioendothelioma, five cases of sarcoma relating to 
hemangiopericytoma, angiosarcoma and leiomyosarcoma, as 
well as 12 cases of primary lung cancer have been identified.
[2‑16] Herein, we describe the first published case of a PAP 
originating from metastatic breast cancer.
A 62‑year‑old female ex‑smoker presented to the emergency 
department after a 2‑week history of increasing dyspnea and 
dry cough. She has a history of breast cancer, histologically 
proven to be triple negative, invasive ductal carcinoma 
with sarcomatoid features and previously treated with 
mastectomy and adjuvant chemotherapy. Previously computed 
tomography (CT) scans have revealed skeletal, nodal, and 
pulmonary metastases, including T8 vertebral metastasis 
requiring radiotherapy, surgical debulking, and pedicle screw 
fixation vertebroplasty due to spinal cord compression. She 
denied any hemoptysis, chest pain, or fever. Her last cycle 
of chemotherapy was 2 months prior to presentation, ceased 
before completion due to poor response. However, she was on 
dexamethasone for the management of her skeletal metastases.
On examination, she was afebrile but tachycardic 
(heart rate up to 120 beats/min), mildly tachypneic 

(respiratory rate of 20 breaths/min), hypertensive 
(blood pressure 180/100 mmHg), and severely hypoxic 
(oxygen saturation of 66% on room air). Apart from decreased 
breath sounds in the left hemithorax, physical examination was 
unremarkable. Chest radiograph showed an interval growth 
of known left‑sided mediastinal mass as well as interval 
development of moderate volume bilateral pleural effusions.
CT pulmonary angiogram (CTPA) was subsequently performed 
to exclude pulmonary emboli. No pulmonary emboli were 
detected. However, disease progression was evident with 
increased number and the size of pulmonary metastatic 
lesions as well as bilateral moderate volume pleural effusions. 
A previously imaged right middle lobe metastasis [Figure 1] 
had increased in size measuring up to 2.7 cm (previously 1 cm) 
and now exhibited central arterial contrast enhancement, 
with a stem arising directly from the medial segmental 
branch of the right middle lobe pulmonary artery [Figure 2]. 
Pseudoaneurysm size measured up to 1.3 cm in diameter. 
Findings are compatible with a malignant PAP.
In light of the patient’s widespread, treatment‑resistant 
metastatic disease, the decision to initiate palliative care was 
made with no further interventional options deemed suitable for 
the pseudoaneurysm. She was treated with pleurocentesis for 
symptomatic relief and subsequently discharged home.
PAP is a rare condition which can be congenital or acquired.[17] 
The leading cause of PAP is iatrogenic, such as following 
Swan‑Ganz catheter insertion, cardiac catheterization, chest tube 
insertion, conventional angiography, radiofrequency ablation, 
biopsy, and surgical resection.[1,17‑19] Trauma is the second most 
common cause.[1,6,13] Other causes include vasculitis (Behcet’s 
disease and Takayasu arteritis), infection (tuberculosis, pyogenic 
infection, mucormycosis, subacute bacterial endocarditis, 
aspergillosis, necrotizing pneumonia, and candidiasis), and 
neoplasm.[17,20]
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