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Abstract
Colorectal carcinomas are rare disease in the pediatric 

population, especially without known risk factors. The present article 
reports the case of a 15 year old boy with sporadic colon carcinoma 
who presented with acute intestinal obstruction symptoms during 
a soccer match. An annular colonic mass proximal to the hepatic 
flexure causing mechanical obstruction was observed on abdominal 
enhanced magnetic resonance. The diagnosis was confirmed by 
emergency laparotomy which identified an infiltrative and stenosing 
colonic mass, with serosal involvement and hepatic metastasis. 
Histological examination of the mass revealed a moderately 
differentiated adenocarcinoma. The present study aimed to suggest 
that malignancies should be considered by pediatricians and 
pedi¬atric surgeons for differential diagnosis when patients present 
with intestinal obstruction symptoms such as unexplained persistent 
constipation, abdominal distension or bleeding per rectum, as early 
diagnosis and treatment decreases the mortality rate of patients.
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the most important genetic mutations in childhood CRC [6] and is the 
hallmark of the early-onset CRC, Lynch syndrome, which is also known as 
hereditary nonpolyposis colorectal cancer syndrome (HNPCC).

A lot of studies demonstrated differences between pediatric and adults 
CRC patients, showing a significantly higher proportion of aggressive 
histology, particularly signet ring and mucinous and a higher proportion 
presenting with metastatic disease [7-11]. It is not clear why children 
more commonly present at a later stage than adults, but postulated causes 
include delays in diagnosis owing to its low incidence and mimicry of 
more common pathologies including infectious and inflammatory bowel 
disease [12]. The majority of cases of pediatric colorectal carcinoma are 
identified in older children: 70-95% of cases occur in children >10 years 
of age [1, 3, 13-15]. Childhood colon cancers have a poor prognosis, with 
a reported 5-year survival ranging from 7 to 12% [1, 3, 14-17]. This poor 
prognosis may be related to a delayed diagnosis, to the higher incidence of 
malignant histology, and to the potential of a more rapid tumor growth in 
a subject who is actively growing [18]. Contrast studies, ultrasonography 
and computed tomography are essential procedures for determining 
the extent of the disease. Postoperative histological examination is 
considered the gold standard for diagnosis. 

CRC, although rare, should be suspected and investigated in any 
child presenting with unexplained persistent constipation, abdominal 
distension or bleeding per rectum [19]. The present study reports the 
case of colonic carcinoma in a 15-year-old male patient without any risk 
factors. We also review the clinical, pathological and imaging charac
teristics of young-age sporadic colorectal cancer (CRC).

Case Report 
A 15-year-old male patient without any previous medical history 

presented in emergency department with primary complaints of several 
abdominal pain during a soccer match. Family history revealed nothing 
of significance. An abdominal X-ray no revealed air-fluid levels. He had 
an abdominal ultrasound examination which showed multiple hepatic 
lesions suspected for metastasis. Abdominal enhanced computed 
tomography (CT) scan was then immediately performed which showed 
multiple and coarse focal liver lesions with typical “target appearance” 
compatible with secondary injury, multiple and increased mesenteric 

Abbreviations
CRC: Colorectal Carcinoma; CT: Computed Tomography, DNA: 

Deoxyribonucleic Acid, FAP: familial Adenomatous Polyposis, HNPCC: 
Hereditary Nonpolyposis Colorectal Cancer Syndrome, MR: Magnetic 
Resonance, MSI: Microsatellite Instability, pTMN: Pathologic classification 
of colorectal cancer staging system by American Joint Committee on 
Cancer (AJCC), primary Tumor (T),status of the regional Nodes (N), and 
distant Metastasis (M).

Introduction
Colorectal cancer (CRC) is a rare pediatric tumor, representing only 

1% of all pediatric malignancies, with an incidence rate of between 1 and 
8 cases per million children worldwide [1-3]. It is also the most common 
primary gastrointestinal malignancy in children [4, 5].Childhood CRCs 
more frequently develops in children without known predisposing 
syndromes, nonetheless, 10% to 30% of it have predisposing factors [4] 
which include familial adenomatous polyposis (FAP), ulcerative colitis, 
Crohn disease and Peutz-Jegher syndrome [6]. High microsatellite 
instability (MSI),caused by a DNA mismatch repair system, is one of 
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lymph nodes gathered in packets and bowel wall thickening proximal the 
hepatic flexure.

Transferred in our hospital an abdominal enhanced magnetic 
resonance (MR) was perfomed confirming the presence of multiple 
nodular secondary lesions distributed in all hepatic segments (figure1E), 
significant stenosis in transverse colon near to the hepatic flexure, with 
local bowel wall thickening (figure 1, 2, 3); therefore, an occupying lesion 
could not be excluded; enlarged and confluent  mesenteric lymph nodes 
(figure 4) and significant distention with air-fluid levels of the ascending 
colon and ileum. Following 3 days of conservative treatment, an abdomen 
X‑ray (figure 5) revealed an obstruction of the upper section of the colon 
with air-fluid levels and an emergency laparotomy was performed in 
order to relieve the intestinal obstruction: a mass measuring 5x4 cm 
was identified in the transverse colon, which formed a near complete 
obstruction of the enteric cavity. The transverse colon where the mass 
was located was excised (5 cm surgical margin around the tumor) and 
a colo-colonic anastomosis was performed. Following proximate bowel 
decompression, dissection of retroperitoneal lymphadenopathy was 
performed and liver were explored, numerosous hepatic metastasis were 
confirmed.

Histological examination of the mass revealed moderately 
differentiated adenocarcinoma  Lymphovascular invasion was positive. 
Tumor metastasized to the liver and the lymph nodes. The proximal 
and distal resection margins were free. Pathologic stage was IVA 
(pT4aN1aM1a).

For HNPCC evaluation, immunohistochemical staining for MLH1 and 
MSH2 was done, which gave a normal result. RT-PCR analysis did not 
detect microinstability in any of the markers tested. 

FDG-PET demonstrated no other metastases. 

He is performing postoperative adjuvant chemotherapy and hepatic 
metastasis radio-embolisation (figure 6, 7).

After 10 months of follow-up, no tumor local recurrence was noted.  

Discussions
Primary gastrointestinal system malignancies constitute 2% of 

pediatric neoplasms and colorectal cancer is the second most common 
malignancy after primary tumor of the liver [19, 21]. CRC is rare in 
children, with annual incidence of about one in 10 million adolescents 
younger than 20 years old [22]. The reported peak age is 15 years old, 
as our patient, while the youngest reported patient is a 9-month-old 
female infant [5]. In contrast to the pediatric population, CRC is generally 
considered to be a disease of older persons; more than 90% of colorectal 
cancer patients is above 55 years old [23]; it is the third most common 
cancer in men and the second in women [24]. Pediatric CRC may arise in 
the setting of predisposing genetic or polyposis syndromes such as FAP, 
Lynch syndrome or familial juvenile polyposis, as well as in the setting 
of inflammatory bowel disease, but CRC more frequently develops in 
children without known predisposing syndromes [25]. We reported this 
case as a sporadic CRC because the patient had neither family history of 
colon cancer nor any other malignancy. 

In adulthood, the most frequent colorectal cancers are moderately 
differentiated or well-differentiated adenocarcinomas, while the poorly 
differentiated to undifferentiated, mucinous type, signet-ring cell–
containing carcinomas is higher in younger patients. Not only have they 
a poorer response to chemotherapy, but also associated with extensive 
intramural spread and peritoneal carcinomatosis [4]. Kravarusic et al. 

Figure 1: Coronal fat-suppressed T2-weighted (A), DIXON (B), unenhanced (C) and enhanced (D) fat-suppressed T1-weighted MR images show a 
significant stenosis in transverse colon near to the hepatic flexure, with local bowel wall thickening (white arrow). 3D-DWIBS MR reconstruction (b = 
1000 s/mm²) (E) shows that the bowel wall thickening (white arrow) and multiple hepatic lesion demonstrate restricted diffusion.
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Figure 2: Axial ���������������������������������������������������������������������������������������������������������������������������fat-suppressed ������������������������������������������������������������������������������������������������������������T2-weighted ������������������������������������������������������������������������������������������������(A), DWI (b = 1000 s/mm²) (B), unenhanced (C) and enhanced (D) fat-suppressed T1-weighted������� MR im-
ages show a significant stenosis (white arrow)in transverse colon that demonstrates restricted diffusion. Sagittal fat-suppressed T2-weighted (E) 
shows the stenosing bowel wall thickening (white arrow). 

Figure 3: Axial ���������������������������������������������������������������������������������������������������������������������������fat-suppressed ������������������������������������������������������������������������������������������������������������T2-weighted ������������������������������������������������������������������������������������������������(A), DWI (b = 1000 s/mm²) (B), unenhanced (C) and enhanced (D) fat-suppressed T1-weighted������� MR im-
ages show the stenosing mass (white arrow) in transverse colon with restricted diffusion. 
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Figure 4: Axial fat-suppressed T2-weighted (A), DWI (b = 1000 s/mm²) (B), unenhanced (C) and enhanced (D) fat-suppressed T1-weighted MR im-
ages show enlarged and confluent  mesenteric lymph nodes (white dotted arrow).

Figure 5: Abdomen X‑ray (A-B) demonstrates an obstruction of the upper section of the colon with air-fluid levels.
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Figure 6: Coronal enhanced CT image (A) shows multiple hepatic lesions. Axial T2-weighted (B,C) MR images and axial enhanced CT images show 
hepatic metastasis (black star) progression during 10 months of chemo- and radio-therapy.

Figure 7: Ultrasonography images show: (A,B) enlarged metastatic mesenteric lymph node (white dotted arrow), the same lesion showed on figure 
4; multiple liver lesions (black star) at diagnosis time (C,D,E)  and  after two months of chemotherapy (F,G,H ).
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[12] attributed the aggressive nature of this malignancy to their high 
rate of mucinous histology. This may be due to the fact that mucin 
absorbs water, swells and invades the tissue, promoting tumour growth 
and spread. The signet-ring subtype is associated with a much more 
aggressive presentation with regional lymph node involvement and 
diffuse peritoneal seeding [12]. Moreover, statistics also show a higher 
incidence of unresectable, residual disease and a higher metastasis rate 
in childhood CRC. Recent study by Poles et al. [26] confirms findings from 
prior studies demonstrating more aggressive tumor biology in children 
with higher proportions of signet ring and mucinous histology, less 
differentiation, and presentation at later stage [7-11]. This case reports 
a case of a moderately differentiated adenocarcinoma, uncommon on 
pediatric patient, with presentation as intestinal obstruction at later 
stage with liver and lymp nodal metastasis.

The clinical unspecific symptoms are often undervalued by parents 
and doctors; this therefore results in poor prognosis of advanced stage 
tumors, when diagnosed.

Adult cases of colorectal cancer usually present with symptoms and 
signs including fecal occult blood test positive (77%), rectal bleeding 
(58%), anemia (57%), and abdominal pain (52%) were most commonly 
recorded [27]. Furthermore, as high as 30% of the adult patients have 
advantage of early detection by screening [28]. The pediatric CRCs 
presenting symptoms are nonspecific and may mimic a lot of common 
functional gastrointestinal disorders [7]. Abdominal pain and vomiting 
are the most common symptoms in pediatric CRC patients [4]. In a 
majority of patients, the diagnosis was made only when the patient 
presented with symptoms of advanced intestinal obstruction, as in the 
current case report. Other reported symptoms include altered bowel 
habit, weight loss, and anemia [29]. Moreover, one must note that 
tumors involving the cecum and descending colon may become bulky 
before symptoms appear, while tumors of the rectum and sigmoid colon 
manifest early [21]. 

In young patients who develop colorectal carcinoma but have no 
known predisposing genetic risk factors, late diagnosis may result from 
the clinician’s failure to consider the possibility of malignant disease in 
the differential diagnosis [30]. Hence, an average delay of 7.5 months 
from presentation of symptoms to diagnosis has been reported [18]. The 
possibility of a tumor should be considered for every child admitted to 
hospital with intestinal obstruction symptoms, incurable abdominal pain 
or changed bowel evacuation habits.

Once the diagnosis is suspected, contrast studies, ultrasonography 
and computed tomography are essential procedures for detecting 
the extent of the disease. However, the principal method of colorectal 
carcinoma diagnosis is colonoscopy, with an accuracy of 90‑95% [31]. 
A biopsy may be obtained during colonoscopy or laparotomy, at which 
time definitive surgery may or may not be feasible [32]. Final diagnosis 
is dependent on pathological examination. CEA is a reference index 
of auxiliary diagnosis and relapse monitoring, though it has no tumor 
specificity. 

Currently there are no specifically pediatric CRC treatment 
algorithms, so adult protocols are utilized, but in the absence of 
prospective trials it is unclear if this is the best option or how age affects 
individual treatment decisions [26]. Although, surgery is the only curative 

modality for localized CRCs. However, for patients with cancer staging 
III-IV, postoperative adjuvant chemotherapy is important to eradicate 
micrometastases, thereby reducing disease recurrence and increasing the 
cure rate [33]. At present, adjuvant chemotherapy with Oxaliplatin and 
5-fluorouracil–based antineoplastic agents were among the commonly 
used chemotherapy combinations, as it has been found to reduce the rate 
of relapse and increase survival rates [3, 9]. In the modern era, monoclonal 
antibody target therapy such as bevacizumab also showed promising 
results for metastatic colorectal cancer. Postoperative radiotherapy 
is unable to increase the survival rate of patients with tumors that are 
difficult to completely resect; however, palliative radiotherapy may 
effectively relieve the clinical symptoms of metastasized lesions [3, 34].

Metastasis occurred in about 37% in young patients even during 
initial presentation [7]. Colon cancer metastasizes mainly to the liver, 
followed by the lung, peritoneum, and bone [35]. 

The overall survival in many series reports depends on the complete 
resection of the tumor and the radical resection of sentinel lymph 
nodes [4]. In a review of young-age colon cancer, studies comparing 
stage-for-stage survival found that young patients with Dukes’ stage 
A or B tumors appear to have better survival than older patients with 
similar-stage disease [23]: young patients with Dukes’ C or D lesions do 
the same or worse than older patients with the same disease stages. A 
large cohort study found that young patients showed poor outcome 
despite the similarity of their treatment to the standard therapy for adult 
colorectal carcinoma [36, 37] reflecting the preponderance of advanced-
stage disease in young patients. Despite standard oncologic treatment, 
age ≤21was a significant predictor of mortality [26]. Predictors of poor 
outcome aside from disease stage are incomplete resection, mucinous 
histology, proportion of signet-ring cells >10%, and absence of an in 
situ component [7, 29].  With the advances in diagnosis and treatments, 
overall 5-year survival is around 75% in adult patients but only around 
51% in pediatric population [22].

The differential diagnosis includes malignant carcinoid tumor, 
leiomyosarcoma, malignant fibrous histiocytoma and metastatic tumor 
from other sites. All may have similar presentations; metastases may be 
identified only by histology or metastatic site [38].

Conclusion
We reported a case of a 15-year-old boy with intestinal obstruction 

due to a colorectal cancer without any predisposing factor. Colorectal 
carcinomas in children are rare and provide a lack of typical clinical 
symptoms and radiological data, as demonstrated in the present case 
study. 

The present study aimed to suggest that malignancies should be 
considered by pediatricians and pediatric surgeons for differential 
diagnosis when patients present with intestinal obstruction symptoms, 
incurable abdominal pain or changed bowel evacuation habits without 
hernia or previous abdominal surgery, as early diagnosis and treatment 
decreases the mortality rate of patients. 
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