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Photo 1. a) CT of the abdomen showing the large renal tumor before extirpation of the kidney, b) CT 
angiography of the lower extremities, shows pathological vascularization of the soft tissue lesion which 
turn out to be dermatofibrosarcoma, c) photo of the skin erosion of the tumor, d) photo of the resected 
fascia and skin with the tumor - dermatofibrosarcoma. 

The patient was treated with six cycles of adriamycin and cyclophosphamide (AC) chemotherapy 
and 50 Gy of local radiotherapy. After four years she had local recurrence in the right 
infraclavicular region and underwent new surgery and again was treated with radiotherapy. After 
one year the second recurrence occurred under the right clavicle and around the scar. The whole 
thoracic wall was exposed to radiotherapy including infra- and supraclavicular regions with 32 
Gy in fractions of 4 Gy combined with hypothermia (41 C0). After one year the third recurrence 
occurred, followed by resection of the right front wall of the breast including five ribs and part of 
the distal sternum. Extensive scanning for metastasis was made and solid lesion on the right 

Апстракт
Секундарните малигни неоплазми се канцери 
предизвикани од третманот со радиотерапија 
или хемотерапија. Тие не се поврзани со пр-
вичниот канцер кој бил третиран и можат да 
се појават месеци па и години по иницијалниот 
третман. Со напредокот во дијагнозата и трет-
манот, бројот на излекувани пациенти на долг 
рок е значително зголемен, но тоа носи зголеме-
на грижа околу ризикот за појава на секундарно 
индуцирани неоплазми. Во нашиот приказ на 
случај имаме пациентка која била подложена 
на радиотерапија и хемотерапија во неколку 
наврати поради рецидиви на добро диферен-
циран карцином на дојка со карактеристики на 
цилидром. По 6 години од почетокот на трет-
манот откриен е солиден бубрежен тумор кој 
подоцна е класифициран како “multilocular renal 
cell carcinoma”, а по 11 години се појавила кожна 
промена која по екстирпацијата хистопатолош-
ки е класифицирана како дерматофибросарком.
Клучни зборови: секундарни неоплазми, радио-
терапија, хемотерапија, карцином

Abstract
Secondary malignant neoplasms (SMN) are cancers 
caused by treatment with radiotherapy and chemo-
therapy. They are unrelated to the first cancer that 
was treated and may occur months or even years 
after initial treatment. With advances in diagnosis 
and treatment there is an increasing number of 

long-term cancer survivors, but also there is growing 
concern about the risk of radiotherapy and chemo-
therapy induced malignant neoplasm. In our case 
report we present a patient that underwent radio-
therapy and chemotherapy several times because of 
recurrence from a well differentiated breast carcino-
ma with characteristics of cilindroma. After 6 years 
from the initial treatment a solid renal tumor was 
found, the histopathological finding from the kidney 
tissue was “multilocular renal cell carcinoma”. After 
11 years skin changes appeared, histopathologically 
classified as dermatofibrosarcomama.
Key words: secondary malignancy, radiotherapy, 
chemo therapy, cancer

Background
More than half of all the patients with cancer are 
treated with radiotherapy. With the increasing num-
ber of long-term cancer survivors, there is a growing 
concern about the risk of radiation induced second 
malignant neoplasm [1,2]. Although radiation ex-
posure is a well-established risk factor for devel-
oping SMN, estimation of the true incidence of 
radiation-induced SMN is difficult . This is due to 
the fact that, in addition to radiation exposure, the 
genetic abnormalities (e.g., Li-Fraumeni syndrome) 
and risk factors associated with primary tumors 
(e.g., smoking) could predispose the individuals 
to develop a second cancer [3,4]. Also, changes in 
chemotherapy protocols have influenced the risk 
and rate of secondary malignancies in high-risk 
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Photo 1. a) CT of the abdomen showing the large renal tumor before extirpation of the kidney, b) CT angiography of the lower 
extremities, shows pathological vascularization of the soft tissue lesion which turn out to be dermatofibrosarcoma, c) photo of 

the skin erosion of the tumor, d) photo of the resected fascia and skin with the tumor - dermatofibrosarcoma.

populations. The alkylating agents, topoisomerase 
inhibitors, and anthracycline agents pose the highest 
risk of initiating carcinogenesis. Normal cells that 
are especially sensitive to chemotherapy and most 
likely to begin carcinogenesis include those of the 
bone marrow, hair follicles, and the epithelial cells 
of the gastrointestinal tract. Thus, the development 
of secondary hematologic cancers such as leukemia 
and lymphoma pose the greatest risk to adult and 
childhood cancer survivors [5].

Case report
A 46-years-old woman came for check up after no-
ticing 1x1cm nodular change located in the central 
lobe on her right breast. From the past medical 

history she gave information that she had been 
operated from a benign tumor on her left breast 
nine years ago. Puncture biopsy was made and the 
result of the microscopic examination wаs grade I 
Low-grade (grade 1) cancers are generally the least 
aggressive and high-grade (grade 4) cancers are 
generally the most aggressive. The changes on the 
breast gradually started to increase so, after four 
months of the first checkup, extirpation was made. 
The extirpated tissue was histologically examined 
and morphological characteristics corresponded to 
well differentiated breast carcinoma with character-
istics of cilindroma. The dimensions of the tumor 
formation were 1,5 x 0,9 x 0,7 cm. Mastectomia to-
talis sec. Madden was indicated and 17 lymph nodes 
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were without metastatic deposits. According to this 
the disease was in the first stadium and the definite 
histological classification was pTNM = pT1C, G1, 
pNo, pMx, Co, Eo, Po. 
The patient was treated with six cycles of adriamycin 
and cyclophosphamide (AC) chemotherapy and 50 
Gy of local radiotherapy. After four years she had 
local recurrence in the right infraclavicular region 
and underwent new surgery and again was treated 
with radiotherapy. After one year the second recur-
rence occurred under the right clavicle and around 
the scar. The whole thoracic wall was exposed to 
radiotherapy including infra- and supraclavicular 
regions with 32 Gy in fractions of 4 Gy combined 
with hypothermia (41 C0). After one year the third 
recurrence occurred, followed by resection of the 
right front wall of the breast including five ribs and 
part of the distal sternum. Extensive scanning for 
metastasis was made and solid lesion on the right 
kidney was found. The dimensions of the lesion 
ware 95,9 x 110,7 mm (Fig.1a). After eleven years the 
patient came for checkup after superficial skin inju-
ry on the right tibia region on which she had skin 
changes (Fig.1b,c). Biopsy and extirpation was made 
and the histology finding was dermatofibrosarkoma. 
The same year, total right nephrectomy was made 
and the histologic result from the kidney tissue was 
“multilocular renal cell carcinoma”, classified as 
pTNM = T2a, Nx Mx, L0, V0, R0. 

Discussion
Radiotherapy is a double edged sword. It has a 
well-established role in the curative treatment of 
various solid tumors. Unfortunately, radiation has 
the potential to induce cancer decades after the 
treatment. This is concerning as there is an increase 
in the number of long-term cancer survivors. There 
is an uncertainty in estimating the exact incidence of 
radiation induced SMN because of the confounding 
factors such as patient lifestyle and genetic suscepti-
bility. In the meantime, every effort should be made 
to minimize the influence of factors that could po-
tentially increase the risk of SMN after radiotherapy. 
A lower total dose of radiation or non-radiation 
approach could be chosen for treatment whenever 
evidence supports the benefit without compromis-
ing tumor cure [6]. The goal of radiation treatment 
planning should be to keep the normal tissue ex-
posures to a minimum, more so in pediatric and 
younger patients. Daily image guidance should be 
used judiciously to minimize additional cumulative 

dose at the end of the treatment course. Novel treat-
ment techniques such as the scanned beam proton 
radiation might decrease normal tissue exposure 
to leakage neutrons and it also might reduce SMN 
development [7]. After chemotherapy lifelong surveil-
lance is recommended. Some types of chemotherapy 
(chemo) drugs have been linked with different kinds 
of cancer. The cancers most often linked to chemo 
are myelodysplastic syndrome (MDS) and acute my-
elogenous leukemia (AML). Sometimes, MDS occurs 
first, and then turns into AML. Acute lymphocytic 
leukemia (ALL) has also been linked to chemo. Che-
mo is known to be a greater risk factor than radiation 
therapy in causing leukemia. [8] Some solid tumor 
cancers have also been linked to chemo treatment for 
certain cancers, such as testicular cancer [9].

Conclusion
With recent advances in surgical techniques, che-
motherapy, and radiotherapy, there has been a sig-
nificant increase in the number of long-term cancer 
survivors.  Unfortunately, radiation has the potential 
to induce cancer decades after the treatment, so ev-
ery effort should be made to minimize the influence 
of factors that could potentially increase the risk of 
secondary malignant neoplasms after radiotherapy
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ИНСТРУКЦИИ ЗА АВТОРИТЕ
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од научното истражување и практичното искуство на ав-
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