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Introduction and importance: Medullary carcinoma (MC) is a rare type of colon carcinoma that accounts for less than 1% of
colorectal neoplasms. Morphologically, MC resembles many colorectal cancer (CRC) subtypes, mainly Neuroendocrine
Carcinoma (NEC) due to exhibiting neuroendocrine features. In consequence, MC is exceedingly challenging to detect; numerous
immunohistochemistry tests are required in order to distinguish it from the other subtypes of CRC.
Case presentation: We report a case of a 16-year-old male who presented with severe abdominal pain and symptoms of bowel
obstruction. Computed tomography scan showed a mass in the descending colon. The patient underwent an emergency
colectomy. The left part of the transverse colon, the descending colon, and part of the sigmoid were removed, along with the
regional lymph nodes. Microscopic examination suggested NEC, whereas immunohistochemical staining confirmed the diagnosis
of MC of the left colon. After surgery, a course of chemotherapy was administered.
Clinical discussion:Medullary carcinoma usually presents in elderly Caucasian women, and is mainly observed in the right colon.
Therefore, it is highly unusual to appear in a 16-year-old boy’s left colon. The diagnosis is based on microscopic and immuno-
histochemical tests. The optimal management of MC is surgery, combined with chemotherapy, and in some cases a full colectomy
is needed.
Conclusion: The purpose of this paper is to highlight the dilemma of diagnosing MC of the colon, as well as the successful
management of MC through surgical intervention, and post-operative care.
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Introduction

Medullary carcinoma (MC) is an extremely rare subtype of colon
carcinoma, with an estimated 0.29% of CRC cases[1]. The recent
finding that about 90% of MC is linked to microsatellite instability
(MSI), may account for part of its biological behavior. MC is more
common in elderly women, and it has a better prognosis than
poorly differentiated (typical type) adenocarcinoma (AC).
Comparing left-sided MC to right-sided MC, the former was linked

to a lower survival rate[1,2]. The majority of patients exhibit symp-
toms like melena, diarrhea, or changed bowel habits, which are
indicative of lower gastrointestinal cancer[2]. Treatment for MC is
similar to that for colon AC. Advanced colon cancer is treated with
chemotherapy, whereas localized disease is treated with surgical
resection only[2,3]. In this study, we describe an unexpected case of
MC in a 16-year-old male with unique characteristics that devel-
oped in the left colon. This case report has been reported in line
with the SCARE Criteria[4].

HIGHLIGHTS

● Medullary carcinoma (MC) is a rare type of colon carcinoma
that accounts for less than 1% of colorectal neoplasms.

● Due to resemblance between MC and other colorectal
cancer subtypes especially neuroendocrine carcinoma
(NEC), many microscopic and immunohistochemical tests
are required in order to make the right Diagnosis.

● MC usually presents in elderly Caucasian women, and is
mainly observed in the right colon. Therefore, it is highly
unusual to appear in a 16-year-old boy’s left colon.

● The optimal management of MC is surgery, combined with
chemotherapy, and in some cases a full colectomy is needed.

● The purpose of this paper is to highlight the dilemma in
diagnosing medullary carcinoma of the colon, as well as
the successful management of MC through surgical inter-
vention, and post-operative care.
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Case presentation

A 16-year-old male presented to the emergency department with
a 7-day history of abdominal pain. At the day of presentation, the
pain had continuously increased in intensity and was described as
colicky in nature, did not relieve in any position, and was unre-
sponsive to painkillers. The patient also reported nausea and
a 4-day cessation of passing stools and gas. There was no diar-
rhea, fever, or vomiting. The patient is a non-smoker and does not
consume alcohol. The patient was admitted to the general surgery
department. Computed tomography (CT) scan of the abdomen
and pelvis showed a mass at the level of the descending colon with
severe dilation that appeared on the level of the ascending and
transverse colons (Fig. 1A + B + C + D). Additionally, the presence
of the pseudokidney sign in the longitudinal section (Fig. 1C) and
the target sign in the transverse section (Fig. 1D), points to colon
intussusception as an initial diagnosis prior to surgery. CT scan
showed no lymph nodes or liver metastases.

The patient was scheduled for a colectomy. The procedure was
open surgery. Midline incision was performed above and below
the umbilicus, and the abdomen was opened in layers. There was
a firm mass obstructing the lumen, which could be palpated at the
level of the descending colon. Upon opening the colon wall and
examining the mass, a tumor was found (Fig. 2A). The left part of
the transverse colon was removed, along with the descending
colon and part of the sigmoid after tying and cutting the mesen-
tery of the colon. The specimen was sent for pathological exam-
ination. Then, a double barrel ostomy was performed on the two
ends of the remaining colon, and a drain was placed in Douglas
pouch. The layers of the abdomen were closed and a sterile dres-
sing was applied. The section of the colon that had been removed
was examined at the pathology department. It showed 30 cm long
left colon with a maximum diameter of 6 cm. Two tumor masses
that had penetrated the serous layer were visible in the middle.

The diameter of the first was 3 cm, while the second was 4 cm
measuring 4 cm in maximum dimension (Fig. 2B). Thirteen speci-
mens were taken: two from the upper and lower borders, five
from the tumor, and six from the regional lymph nodes (Fig. 2-C).

Microscopic description revealed malignant, well circum-
scribed neoplasm with solid growth pattern and pushing border
with neuroendocrine features Fig. 3 (A + B + C), suggestive of
neuroendocrine carcinoma (NEC). The neoplastic cells invaded
muscularis and subserosa (pT3). The pericolic lymph nodes
showed two positive metastatic nodes (2/12) – pN1. All margins
of surgical resection were free from tumor cells.

Immune stains showed positivity for cytokeratin (Fig. 3D)
and calretinin (Fig. 3E), whereas chromogranin A (Fig. 3F),
and melan A (Fig. 3G) were negative, high rate Ki67 ~70%
(Fig. 3H). Histologically, the tumor is very similar to NEC, but
the positivity of calretinin and cytokeratin in the immune stains,
and the negativity of the neuroendocrine marker (chromogranin
A) supported the diagnosis of MC of the colon. In addition, the
solid growth pattern of the neoplasm, and either absence or very
focal mucin production, along with the positivity of Calretinin,
helped differentiate MC from other AC.

Post-operative follow-up: The patient’s overall health is good,
with stable vital signs. A CT scan of the abdomen, pelvis, chest,
and brain with contrast was carried out and showed that there
were no metastases. Laboratory tests conducted before the first
surgery are listed in (Table 1). While being prepared for colost-
omy closure surgery, the patient started chemotherapy, consisting
of oxaliplatin (50 mg) and 5-fluorouracil (50 mg) administered
intravenously once every 13 days. No treatment adjustments were
made for the patient’s age and rare diagnosis. After 3 months
from the first surgery, colostomy closure procedure was per-
formed successfully. The results were normal with no complica-
tions. The patient was followed up for 1 month after colostomy
closure procedure. The patient remains in good health, experien-
cing only a well-managed wound infection after the surgery.

Figure 1. (A–D) Computed tomography scan: Performed preoperatively upon
admission of the patient. (B) Showing a mass at the level of the descending
colon with severe dilation that appeared on the level of the ascending and
transverse colons. (C) Computed tomography scan in the longitudinal section
showing the Pseudokidney sign which indicates colon intussusception as an
initial diagnosis. (D) Computed tomography scan in the transverse section
showing the Target sign which indicates colon intussusception as an initial
diagnosis.

Figure 2. (A) Upon opening the colon wall and examining the mass, a tumor
was found. Because initially, it was suspected that there was an intussuscep-
tion, not a tumor. (B) Shown in the middle, are two tumor masses that had
penetrated the serous layer. The diameter of the first was 3 cm, while
the second was 4 cm. (C) Thirteen specimens were taken: two from the
upper and lower borders, five from the tumor, and six from the lymph nodes.
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Discussion

Medullary carcinoma of the colorectal tract is a rare subtype of
colorectal cancer (CRC), accounting for approximately 0.29% of
all CRC cases[1,5]. First described by Jessurun et al in 1999[6], MC is
a type of AC characterized by a solid structure and minimal gland-
ular differentiation[3]. Thirunavukarasu et al in 2010 reported that
MC can present as minimally differentiated AC (0.03%), poorly
differentiated (72%), and undifferentiated (22%), complicating
histological differentiation[6]. Despite its rarity, MC presents
unique challenges in diagnosis and management[5]. The clinical
presentation of MC can vary widely, often resembling symptoms
commonly associated with CRC, including abdominal pain,
changes in bowel habits, rectal bleeding, and signs of bowel
obstruction[1].

The incidence of CRC in the pediatric population is extremely
low. According to data from the Surveillance, Epidemiology and
End Results (SEER) Program, the yearly incidence rate is 1.78/
1 000 000 for patients aged 15–19 and 0.12/1 000 000 for the
group aged 0–14[7]. In our case, we are dealing with a 16-year-old
male patient whose primary tumor mass is situated in the left
colon. This rarity is further accentuated by the fact that MC
typically manifests in elderly Caucasian women, with a median

age of 69 years, and is more commonly observed in the right
colon[5,8]. According to Thirunavukarasu et al, the average age
of diagnosis of MC of the colon was 69.3 ± 12.5. Males were
diagnosed at an average age of 64.3 ± 13.3, much younger than
the average age of females, 72.1 ± 11.2 years (t-test, two tailed
p = 0.009)[9]. MC of the colon (MCC) is predominantly located in
the cecum (36%) and the ascending colon (38%), and is less
frequently found in the transverse colon (12%) and the sigmoid
colon (6%). Compared to MCs in the rest of the colon, sigmoid
colon MCs tended to appear earlier (mean age of 59.7 ± 7.2 years)
(two-tailed P = 0.05). Locations such as the hepatic flexure,
splenic flexure, descending colon, and rectum are uncommon
for MCC[9].

In our case, the tumor was localized in the descending colon,
which is an unusual site for this type of tumor. MCC unfolds
a diagnostic conundrum owing to its histological resemblance to
NEC[10] or poorly differentiated AC[5]. The distinct histological
features of MCC include intratumoral lymphocyte infiltration
and infrequent lymph node and perineural invasion. Genetic fac-
tors such as MSI-high (MSI-H), mismatch repair deficiency, and
specific molecular alterations like MLH1 promoter hypermethy-
lation and BRAF V600E mutations are common. MCC often does
not exhibit markers linked to colonic differentiation such as
CDX2 and CK20, but can display positive staining for calretinin
and CK7, as well as the absence of ARID1A expression, in addi-
tion to a higher frequency of BRAF (V600E) mutation[1,2].
Essential to its differential diagnosis is the absence of neuroendo-
crine marker expression, a critical distinction from NEC[5]. In our
case, the pathological examination following surgical resection
revealed a poorly differentiated carcinoma, demonstrating inva-
sive tumor growth involving the mucosal and submucosal layers.
These histological findings are consistent with the characteristic

Figure 3. (A) H&Ex40. (B) H&Ex200. (C) H&Ex400. (D) IHC-CK+. (E) IHC-
Calretinin+. (F) IHC-Chromogranin A-. (G) IHC-Melan A-. (H) IHC-Ki67 ~70%.

Table 1
Laboratory tests analysis showing normal results

Parameter Results

White blood cells 4.5 × 109/L
Lymphocytes% 39.8%
Mid-range cells% 8.7%
Granulocytes% 51.5%
Lymphocytes 1.8 × 109/L
Mid-range cells 0.4 × 109/L
Granulocytes 2.3 × 109/L
Red blood cells 4.94 × 1012/L
Hemoglobin 13.1 g/dL
Hematocrit 41.1 %
MCV 83.3 fL
MCH 26.5 pg
MCHC 31.8 g/dL
RDW-CV 15.4 %
RDW-SD 40.7 fL
Platelet count 17.4 × 109/L
MPV 12.1 fL
PDW 17.9 fL
Procalcitonin 0.21%
P-LCR 44.6%
PLCC 77 × 109/L
Creatinine 0.73 mg/dL
Urea 19.5 mg/dL
CRP-M 1.7 mg/L
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features of MCC, including solid growth patterns, poorly
differentiated neoplastic cells, and prominent lymphocytic
infiltration[11]. Additionally, the detection of MSI further supports
the diagnosis of MCC and underscores the significance of mole-
cular profiling in refining diagnostic accuracy and guiding ther-
apeutic strategies[12]. To further confirm the diagnosis of MCC,
immunological tests were conducted, testing negative for Melan-
A, and indicating a non-melanocytic origin of the tumor.
Additionally, it was negative for Chromogranin A, which ruled
out NEC, but positive for CK and calretinin with high rate of Ki67
which confirm the diagnosis of MCC. Despite typically presenting
at an early stage (stage II), MCC can metastasize to uncommon
sites like the abdominal wall and scapula. In a population-based
analysis study, it was found that this tumor had metastasized in
10% of the patients[9]. In our case, there was no evidence of
metastasis, with only two lymph nodes showing metaplastic
changes. A well-planned surgical approach combined with che-
motherapy is typically regarded as the optimal treatment option
for these rare tumors to prevent metastasis[3]. In our case,
a colostomy was carried out, and a double barrel ostomy was
performed on the two ends of the remaining colon. Then a drain
was placed in Douglas pouch. Along with early treatment with
chemotherapy consisting of oxaliplatin (50 mg) and 5-fluorour-
acil (50 mg) administered intravenously once every 13 days, the
patient remains in good health, experiencing only a well-managed
wound infection after the surgery.

Conclusion

The peculiarity of this case of MC is by its occurrence in a 16-
year-old male patient, defying the typical demographic and ana-
tomical expectations associated with this neoplasm. Therefore,
recognition of medullary colonic carcinoma in children and ado-
lescents as a separate clinical entity should be considered. MC in
children has a different clinical presentation and maybe prognosis
& outcome.

The pivotal role of immunohistochemistry (IHC) in diagnosis
was demonstrated, with the expression profile supporting the
medullary phenotype. Notably, this cancer subtype typically man-
ifests with less lymphatic dissemination, therefore finding two
positive regional lymph nodes represents a deviation from the
norm. Raising awareness among pathologists and clinicians for
this rare type of colonic carcinoma.

This unprecedented case report not only enriches the under-
standing of MC of colon, but also emphasizes the critical impor-
tance of considering this rare diagnosis in atypical presentations,
thereby influence the early diagnosis and a multidisciplinary
approach in rare cases like this. The need to consider MC in
atypical presentations and the role of IHC, would be helpful for
clinicians.
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