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15–19 years, 20–24 years, and 25–30 years. Data were then 
recorded into a computerized database through Microsoft Excel. 
Descriptive statistics were used to analyze the data.
Results and Observations
The total number of new patients presenting to the oncology 
department from January 2013 to March 2016 was 5221. Of 
these, the total number of new TYA patients during the study 
period was 327 (6.26%) with 189 males and 138 females 
(M:F– 1.37:1). The mean age of the patients was 25 years. The 
percentage of new TYA patients per year was 6.67% in 2013, 
5.95% in 2014, 5.9% in 2015, and 7.35% in 2016.
In our set of patient population, 46.86% were unemployed 
and 11.59% were agriculturalist. Rural patients were 69.41% 
compared to 30.59% from urban areas. Majority of the patients 
had a monthly per capita income of <1800 rupees accounting 
for 48.79%, followed by a monthly per capita income between 
rupees 1800 and 5000 with 26.57% of the patient population. 
The majority of the patient population was educated up to 
secondary education constituting 36.23%. There were 12.08% 
uneducated and 23.67% having up to primary education. In our 
study population, 63.28% of the patients were married.
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Background: Cancers in teenage and young adults (TYAs), though an increasing cause of mortality in our country, have been scarcely studied. The lack of studies 
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2016, was done. Data regarding socioepidemiological factors were collected for new cancer patients between the age group of 15–30 years in semi‑structured 
questionnaire and from the hospital records. Cancers were classified according to the Birch classification. The cases were analyzed according to the epidemiological 
profile, classification of cancer, and age‑wise distribution using descriptive analysis. Results: In this study, out of 5221 cancer patients, TYAs accounted for 327 (6.26%) 
with 189 males and 138 females (M: F– 1.37:1). The maximum cases were seen in 25–30 years’ age group. Carcinoma was the most common malignancy (54.74%) 
with an increase from 19.56% in the 15–19 years’ age group to 64.82% in the 25–30‑year‑old patients. Conclusion: The present study gives a glimpse of the TYA 
cancers in the central India. More than half of the young cancer patients suffer from carcinomas with about half of these being head and neck cancers.
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Introduction
Adolescence is a period of transition from childhood to early 
adulthood. The age of 15–30 years is taken as the teenage 
and young adult (TYA). The TYAs have about 8 times higher 
incidence of cancer as well as a different cancer profile from 
the patients younger than 15 years.[1] The number of TYA 
cancer patients is 12,009, constituting about 10.2% of the total 
cancer patient population.[2]

The TYA patients have been an abandoned population by far 
in the literature, and though the data in the western world have 
been increasing, studies in our country regarding this subset of 
patients have been scarce. This is thus an initial effort to bring 
light to the types of cancer in the TYA patients from a rural 
cancer center in central India.
Methods
The present study was carried out at Sri Aurobindo Medical 
College and P. G Institute, located at the outskirts of Indore 
district of Madhya Pradesh. It is a training center for a number 
of districts, both rural and urban located in Madhya Pradesh, 
Rajasthan, and parts of Maharashtra and Uttar Pradesh. It is a 
super specialty medical college with comprehensive oncology 
care, serving almost all sections of the society, but majority of 
the patient population are from the poor‑ to low‑middle class 
background. The institute has an institutional cancer registry of 
the patients attending the department.
The present study was a prospective study of new patients 
with confirmed diagnosis of cancer between the age group 
of 15–30 years from the period of January 2013 to March 
2016. A semi‑structured questionnaire was created and filled 
by conversation on presentation in OPD or on telephonic 
conversation either with the patient or attendant. Data regarding 
the age, sex, marital status, education, address, income, and 
members in the family were collected.
The diagnosis was classified based on the Birch classification.[3] 
The TYA patients were subdivided into three age groups of 
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Table 1: The distribution of patients based on the Birch 
classification
Birch class Number of patients (%)
Leukemia 27 (8.25)
Lymphoma 27 (8.25)
CNS tumors 40 (12.23)
Bone tumors 13 (3.97)
Soft‑tissue sarcomas 15 (4.59)
Germ cell tumors 8 (2.45)
Melanoma/skin carcinoma 2 (0.61)
Carcinoma 179 (54.74)
Miscellaneous 6 (1.83)
Unclassified 10 (3.06)
CNS=Central nervous system
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The total patients were classified based on the Birch 
classification.[3] There were 54.74% carcinomas of which 27.22% 
were head and cancer patients with males affected 5 times more 
than females (69 males, 13 females). There were 35 (10.7%) 
patients with breast carcinoma and 27 (8.26%) patients with 
gastrointestinal cancer. Leukemia and lymphomas were 8.25% 
each, and central nervous system (CNS) tumors were 12.06%. 
The number of patients in the carcinoma group constituted more 
than half of the total patient population [Table 1].
We also divided the entire cohort of patients into three subsets 
of age (15–19 years, 20–24 years, and 25–30 years) and study 
the individual cancer types. The number of patients in the age 
groups was different, and the percentage of the type of cancer 
also varied proportionately.
Within the age group of 15–19 years, CNS tumors and 
carcinomas were the highest proportion of cancers. In the age 
group of 20–24 years, carcinomas dramatically increased to 
50% of all the patients within the age group constituting more 
than the number of leukemias, lymphomas, CNS tumors, and 
bone tumors combined which were the next most frequent 
cancers. In the age group of 25–30 years, about 65% of the 
cancers were carcinomas [Table 2].
Discussion
In our study, we found a high percentage of carcinomas in the 
TYA patients, with a steep increase from 19.56% in the age 
group of 15–19 years to 50% in the age group of 20–24 years. 
The total percentage of patients with carcinoma was 54.74%. 
The incidence of carcinomas in the TYAs in other literature 
was 40.7% in data from Singh et al. from two hospitals’ data 
from Delhi (patients aged between 15 and 29 years),[4] while 

in a study by Kalyani et al., about 55% of carcinomas with 
24.24% of mouth cancers were reported (patients aged between 
15 and 44 years).[5] This reported incidence seems to higher in 
our study, but the patient population differs. In the study from 
Delhi, 15% of the patient population were not Indian nationals 
and had a higher urban patient population as compared to our 
study, where about 70% of the patient population were from 
rural background. While in the study from Kalyani et al., 
the patient population was aged 15–44 years with higher 
incidence in the elderly subsets, thus drifting the percentage of 
carcinomas similar to our study. Furthermore, in our study, TYA 
patients composed of 6.26% of the total patient population, 
which was slightly higher than reported in other reports from 
India.
The high frequency of carcinomas in our patients could be 
because of the presence of medical college with referral for 
surgical and radiation oncology services from the surrounding 
districts. The high incidence of carcinomas with majority due 
being the head and neck cancers, especially in the males, could 
be reflective of the usage of tobacco at an early age in these 
rural boys.
In the present study, there were 16.5% of patients with 
hematological cancers with leukemia and lymphomas 
constituting 8.25% each. A decrease in the incidence percentage 
is seen as the age group increases for both leukemia and 
lymphoma. This finding was similar to the other studies. 
A slightly higher percentage of CNS tumors is also seen in our 
study and is possibly on account of referral bias.
We also compared our data with the data from Arora et al. and 
Randeep et al. of patterns of cancer in TYAs in India [Table 3].
When we compare our data from the Western literature as 
reported in the Practitioners Reporting Group report, breast 
cancer, lymphoma, germ cell tumors, thyroid carcinoma, 
sarcoma (bone and soft tissue), cervical carcinoma, leukemia, 
colorectal carcinoma, and CNS tumors accounted for 86% of 
the cancers in patients aged 15–39 years.[1,6] This type of cancer 
profile is drastically different from that seen in our study. The 
study by Arora et al. also highlights similar differences between 
the two patient populations.[7]

To the best of our knowledge, the present study is the first 
study from central India providing an insight toward the 
incidence, demographic profile, and types of cancer according 
to the Birch classification in the TYA patients. The study shows 
a high percentage of cancer in young patients with potential 
years of life ahead. Our study faces certain limitations with 

Table 2: Age‑wise distribution of patients based on  the Birch  classification
Birch class age 15-19 (n=46), n (%) age 20-24 (n=82), n (%) age 25-3 (n=199), n (%)
Leukemia 6 (13.04) 8 (9.7) 13 (6.5)
Lymphoma 6 (13.04) 7 (8.5) 14 (7.03)
CNS tumors 9 (19.56) 7 (8.5) 24 (12.06)
Bone tumors 5 (10.86) 7 (8.5) 1 (0.5)
Soft‑tissue sarcomas 4 (8.6) 4 (4.8) 7 (3.5)
Germ cell tumors 1 (2.17) 2 (2.4) 5 (2.5)
Melanoma/skin carcinoma 0 1 (1.21) 1 (0.5)
Carcinoma 9 (19.56) 41 (50) 129 (64.82)
Miscellaneous 1 (2.17) 1 (1.21) 4 (2.01)
Unclassified 5 (10.86) 4 (4.87) 1 (0.5)
CNS=Central nervous system

Table 3: Comparison of data of the present study with 
other studies
Birch class Singh et al.[4] arora et al.[6] Present
Hematological 67 (23.3) 1410 (28.9) 54 (16.5)
CNS 22 (7.6) 491 (10.1) 40 (12.23)
Bone tumors 28 (9.7) 382 (7.8) 13 (3.97)
Soft‑tissue 
sarcoma

19 (6.6) 223 (4.6) 15 (4.59)

Germ cell tumors 21 (7.3) 126 (2.6) 8 (2.45)
Melanoma 2 (0.7) 11 (0.2) 1 (0.61)
Carcinoma 117 (40.7) 2076 (42.7) 180 (54.74)
Miscellaneous 
specified

9 (3.1) ‑ 6 (1.83)

Unspecified 2 (0.7) 145 (2.9) 10 (3.06)
Total 287 4864 327
CNS=Central nervous system
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some amount of a referral bias in the patient population and a 
limited sample size. Larger prospective studies are needed to 
draw conclusions.
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Letter to the Editor
Myoepithelial carcinoma of the breast: Case 
report of a rare entity and its response to 
chemotherapy
dOi: 10.4103/sajc.sajc_75_17
Dear Editor,
Myoepithelial carcinoma refers to lesions consisting almost 
exclusively of tumor cells that exhibit a dual epithelial and smooth 
muscle differentiation.[1] These tumors arise commonly in salivary 
glands and very rarely in skin, soft tissue, retroperitoneum, breast, 
vulva, stomach, and lung.[2‑7] Myoepithelial carcinoma of the breast 
is extremely rare, and <40 case reports have been published in 
English literature. Most of the reports lay emphasis on diagnosis 
and pathology and very few mention of the chemotherapy regimen 
used and its response.[8‑10] Herein, we present a case of metastatic 
myoepithelial carcinoma of breast with differential responses to 
two different chemotherapy regimens.
A  57‑year‑old female presented with lump in her left breast for 
4 months. She had undergone lumpectomy at her native place. 
Histopathology was reported as infiltrating carcinoma with 
basaloid appearance, showing focal squamous differentiation 
within basaloid nests along with marked myxoid stroma. 
Cut margins were positive. On immunohistochemistry, tumor 
cells expressed p63 and were negative for S100, calponin, 

(Continue on page 189...)

Figure 2:  Positron emission 
tomography‑computed tomography 
image post six cycles of paclitaxel 
and carboplatin chemotherapy 
showing near‑complete metabolic 
resolution at left beast and complete 
metabolic resolution at right 
paratracheal lymph node

Figure 1: Positron emission 
tomography‑computed tomography 
image at baseline before start of 
therapy demonstrating lesion in 
left breast and right paratracheal 
lymph node

smooth muscle actin (SMA), and CD10. C‑Kit was weakly 
expressed. The tumor was negative for estrogen receptor (ER), 
partial response (PR), and Her2/neu expression. Final 
report was myoepithelial carcinoma of breast, intermediate 
grade. Three‑week postsurgery, she had noticed a new 
lump in her breast adjacent to previous incision. Positron 
emission tomography‑computed tomography (PET‑CT) 
scan [Figure 1] showed multiple ill‑defined nodular 
masses in left breast parenchyma, largest nodule measured 
2.1 cm × 2 cm. A 1.6 cm × 1.5 cm heterogeneously enhancing 
fluorodeoxyglucose (FDG) avid right paratracheal node was 
seen. Also noted was complete collapse of D1 vertebral 
body with FDG avid lytic areas in bilateral pedicles and left 
transverse process.
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