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ABSTRACT: Background: A wide variety of tumors may affect pediatric abdomen, which arise from
various organs. These may be benign or malignant. OBJECTIVES: (1) To assess the role of computed
tomography in the evaluation of pediatric abdominal tumors- in localization and characterization. (2)
To illustrate the common pediatric abdominal masses. MATERIALS AND METHODS: 30 patients in
the age group 0 to 18 years with suspected abdominal mass underwent non contrast and contrast
enhanced computed tomography. The lesions were evaluated in terms of location, organ of origin, CT
characters (Including attenuation, enhancement, Presence of necrosis, cystic changes and
calcifications) and extensions. Based on the age of the patient and the CT characters, provisional and
differential diagnoses were given. These were correlated with the final diagnosis obtained after
surgical and histopathological examination and the sensitivity of CT in locating and characterizing
various abdominal masses was calculated. Results: Majority of patients in our study belonged to
infantile age group (<1 year). Neuroblastomas were the most common tumor in our study followed
by Wilms’ tumor. Based on organ of origin, adrenal was the commonest organ of origin, followed by
kidney and liver. Malignant tumors outnumbered benign tumors by 2:1. Multidetector computed
tomography was an excellent imaging modality in localizing and characterizing these tumors. It had a
diagnostic accuracy of 96.3 % and was 100 % sensitive in detecting calcifications. It thus helped in
narrowing differential diagnosis and in most cases helped in providing a provisional diagnosis close
to final histopathological diagnosis. It also helped to provide details of extensions and mass effect of
these tumors, with local involvements and distant metastases, which in turn were very important in
planning further management. CONCLUSIONS: Multidetector computed tomography (MDCT) is a
very sensitive imaging modality. It is fast, reliable, significantly accurate method for localizing and
characterizing various tumors arising from pediatric abdomen. It helps in narrowing differentials and
arriving at a final diagnosis in most cases. It also provides significant information for operative
management.

KEYWORDS: pediatric abdominal tumors, multidetector computed tomography, neuroblastoma,
Wilms’ tumor.

INTRODUCTION: A broad spectrum of tumors can involve the pediatric abdomen. These may
originate from various organs and can be benign or malignant. The diagnosis is suggested mainly by
the patient age and imaging appearance of the lesion, including its location, shape and internal
architecture. Various tumors are common in certain age groups- neonatal, infantile, early childhood
and adolescence.(!) Multidetector computed tomography (MDCT) with its multiplanar reconstruction
is an excellent imaging modality to locate and characterize these lesions. It helps to develop a
differential diagnosis, based on CT characteristics and patient age. It also helps to determine the local
extent and distant metastases.
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OBJECTIVES:
o To assess the role of computed tomography in the evaluation of pediatric abdominal tumors- in
localization and characterization.
e Toillustrate the common pediatric abdominal masses.

MATERIALS AND METHODS:

o 30 patients in the age group 0 to 18 years with clinically diagnosed abdominal mass were
referred for computed tomography in our department. These patients underwent non contrast
and contrast enhanced computed tomography using Siemens Somatom Emotion 6 Scanner
(According to department protocol based on individual case).

o The lesions were evaluated in terms of location, organ of origin, CT characters (Including
attenuation, enhancement, presence of necrosis, cystic changes and calcifications) and
extensions.

e Based on the age of the patient and the CT characters, provisional and differential diagnoses
were given.

e These were correlated with the final diagnosis obtained after surgical and histopathological
examination.

e The CT diagnosis and final diagnosis were compared and the sensitivity of CT in locating and
characterizing various abdominal masses was calculated.

DISCUSSION: A broad spectrum of tumors arising from various organs can involve the pediatric
abdomen, which may be benign or malignant. The diagnosis is suggested mainly by patient age and
imaging appearance of the lesion, including its location, organ of origin and internal architecture.(!)

The patient’s age is one of the most important factors that help narrow the potential
differentials as certain masses are particularly common in certain age groups. Relevant history
regarding time since onset of mass, rapidity of growth and mass effect on adjacent structures may
add further to this information. The presence of constitutional symptoms, such as pallor, anorexia,
fever, or weight loss, may point toward a malignant lesion, although non-specific.()

Multidetector computed tomography (MDCT) is an excellent imaging modality which
provides rapid and excellent images of such lesions. MDCT with multiplanar reconstructions provide
vital information regarding location of the lesion, its organ of origin, enhancement characteristics in
various phases of contrast administration, presence of necrotic areas & calcifications, areas of fat
attenuation, extensions of the lesion, involvements & invasions and mass effect on adjacent
structures. It also helps to determine the local extent and distant metastases. MDCT is used to
develop differential diagnosis based on above mentioned features and in most of the cases, one can
arrive at a definitive diagnosis. When a malignant lesion is suspected, CT scan of the chest, abdomen,
and pelvis can be done to determine mass extension and infiltration into adjacent organs and
vessels.(23)

Neuroblastoma is the most common abdominal malignancy in infants. Wilms tumor is the
second most common pediatric malignant abdominal tumor and the most common primary pediatric
renal malignancy. A variety of other renal masses may be differentiated from Wilms tumor on the
basis of their clinical and imaging features.(5) Hepatic masses constitute only 5% to 6% of all intra-
abdominal masses in children and primary hepatic neoplasms constitute only 0.5% to 2% of all
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pediatric malignancies. Hepatic tumors in children include lesions unique to the pediatric age group

and others that are more common in adults. Primary hepatic neoplasms are the third most common
abdominal malignancy in childhood, after Wilms’ tumor and neuroblastoma. The majority of liver
tumors in children are malignant. Only about one third of the liver tumors are benign.(©

CT Features of Common Pediatric Abdominal Tumors: Neuroblastoma (Fig. 1): These are
usually large, heterogeneous, lobulated soft tissue mass that shows heterogeneous enhancement on
contrast study. Approximately 80%-90% of NBs demonstrate stippled and curvilinear calcifications
on CT scans. Low-attenuation areas of necrosis or hemorrhage are frequently seen. Vascular
encasement and compression of the renal vessels and other adjacent vessels may occur, although
vascular invasion is rare. Regional invasion of psoas and paraspinal musculature may occur, and
invasion of the neural foramen into the epidural space is also frequent. Adenopathy of the renal
hilum, porta hepatis, and retroperitoneum may be seen. Metastatic disease of the liver and lung are
readily evaluated with CT. CT is helpful in staging of disease.(+7)

Ganglioneuroblastoma (Fig. 2): They are similar in appearance compared to neuroblastoma, other
than for organ of origin, arising from sympathetic chain. Adrenals are usually identified separately
from the lesion.®)

Wilms’ Tumor (Fig. 3): It is seen as a large well defined heterogeneous mass arising from kidney,
which enhances to a lesser degree compared to normal renal parenchyma. Site of origin is seen as
stretching and splaying giving a ‘beak’ like appearance. Low attenuation areas within the lesion may
represent necrosis/fat deposition. Calcification is relatively rare. Capsular and vascular invasion may
be seen and is well evaluated in contrast study. Regional lymphadenopathy, peritoneal, mesenteric
and omental involvement can occur, which is well depicted by CT.(589)

Mesoblastic Nephroma (Fig. 4): It appears as large solid intrarenal mass involving renal sinus
which is usually homogeneous. It demonstrates minimal or no enhancement on post contrast study.
Entrapment of collecting system may lead to leakage of excreted of contrast into the lesion. These
lesions may also be discovered antenatally during a routine prenatal ultrasonography.®)

Hepatoblastoma (Fig. 5): They appear as iso to hyperdense masses on plain CT with ~ 50 % cases
showing coarse dense calcifications. They demonstrate heterogeneous enhancement on contrast
study with rim and septal enhancement.(10.11)

Hepatic Hemangioma (Fig. 6): They appear as well defined hypodense lesion showing early dense
peripheral nodular enhancement with progressive centripetal fill in.(12.13)

Infantile Hemangioendothelioma (Fig. 7): They appear as well defined homogeneous hypodense
masses with calcifications in ~ 49% cases. Early peripheral nodular enhancement with gradual
centripetal fill in may be noted similar to adult hemangiomas. In large masses, there may not be
complete central filling. Clinically the patient may present with high output congestive heart
failure.(13.19)
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Lymphomas: These are common lesions in pediatric age group, usually of Non-Hodgkin's variety.

Multiple homogenously enhancing retroperitoneal lymph nodes forming conglomerate masses are
usually seen. These may encase vessels, without significant luminal narrowing.

Teratomas: Mature teratomas are predominantly cystic lesion containing mixture of fat, hair, debris
and calcifications. Calcifications are often localized to solid globular protuberance (Mural nodule or
dermoid plug) arising from cyst wall. Immature or malignant teratomas may be predominantly solid
with heterogeneously enhancing soft tissue areas within. These lesions may arise from ovaries
(Fig. 8) or may be of primary retroperitoneal origin (Fig. 9).

Sacrococcygeal Teratoma (Fig. 10): These are similar in appearances to retroperitoneal teratomas,
arising from sacrococcygeal region with variable external and internal components. Variable
destruction of the sacrococcygeal spine may be present. They can be entirely internal or
predominantly external. Fluid, fat and calcifications are often present. Malignant tumors may be
predominantly solid.(1%)

Hamartomas (Fig. 11): These are benign lesions, usually overgrowth of normal tissue. They usually
contain calcifications. They can be heterogeneous and demonstrate minimal to variable
enhancement. They may arise from any organ within the abdomen.

RESULTS:

e Majority of patients in our study were below 1 year of age,lD followed by 1-5 years age
group.©® There was near equal gender distribution (Fig. 12).

e Of the 30 cases, majority,(”) were neuroblastomas, predominantly in infants (< 1 year). It was
followed by Wilms tumor,(©) especially in the early childhood (Fig. 13).

e Of the 8 cases diagnosed with renal masses, 6 were Wilms tumor, followed by mesoblastic
nephromas. Of the 8 cases diagnosed with liver masses, 4 were hemangiomas, followed by
hepatoblastomas,® and epitheloid hemangioendothelioma.() One case of extra adrenal
ganglioneuroblastoma was noted. One case of multicystic retroperitoneal teratoma, one case of
ovarian teratoma and 2 cases of sacrococcygeal teratomas were noted. A case of splenic
hamartoma, arising exophytically and extending to lumbar region was diagnosed
intraoperatively. A provisional diagnosis of mesenteric/bowel neoplasm was suggested on CT.

e Based on the organ of origin, majority of the tumors arouse from kidneys,® followed by liver,®
and adrenal.™ (Fig. 14).

e Malignant pathologies outnumbered benign lesions by 2: 1 ratio. (Fig. 15)

e CT had a diagnostic accuracy of 96.3% in identifying the organ of origin of abdominal tumors in
our study with 29/30 cases being correctly localized. One case of splenic hamartoma was
thought to arise from mesentery / bowel.

o Leonidas JC et al (1977) studied 24 infants and children and compared CT with excretory
urography. They concluded that CT is a single noninvasive examination involving minimal
ionizing radiation, comparable to that offered by a combination of multiple radiological. They
also suggested CT may become an excellent screening procedure in the investigation of
abdominal and pelvic masses. The high cost of CT scanning may be offset by the benefits
cited.(®)

] of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 42/ May 25, 2015 Page 7355



DOI: 10.14260/jemds/2015/1067

ORIGINAL ARTICLE

e Shukla A et al (2014) in their study on 20 children with renal and adrenal tumors found CT to
be 90 % accurate in diagnosis.(1?)

¢ Computed tomography was 100 % sensitive in detecting calcifications.

e (T with multiplanar reformation was an excellent imaging modality with high diagnostic
accuracy, for:

1. Localizing the lesions, with respect to organ of origin.

2. Characterization, in terms of enhancement, identifying necrotic areas and calcifications, for
which CT was 100 % sensitive.

3. Extensions and mass effect on adjacent structures.

ADVANTAGES: Computed tomography is relatively fast technique and in most cases do not require
use of sedation or anesthesia.

LIMITATIONS: Computed tomography involves use of ionizing radiation, which is especially
hazardous in the pediatric age group, leading to development of biological effects including
carcinogenesis in later age group. However this risk is significantly reduced by using appropriate
factors and safety procedures.

CONCLUSIONS: The pediatric patient with an abdominal mass needs rapid clinical evaluation and
appropriate management, which is surgical in majority of cases. Age and imaging appearances
provide valuable information for developing differential diagnosis. Multidetector computed
tomography (MDCT) is a very sensitive imaging modality with high diagnostic accuracy. It is fast,
reliable, significantly accurate method for localizing and characterizing various tumors arising from
pediatric abdomen. It helps in narrowing differentials and arriving at a final diagnosis in most cases.
It also provides significant information for operative management.
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Fig. 1 (a, b & c): NEUROBLASTOMA: Heterogenously enhancing lesion displacing
the right kidney and vessels with specks of calcification and multiple metastases.
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Fig. 2 (a & b): EXTRA ADRENAL GANGLIONEUROBLASTOMA: Heterogenously
enhancing lesion with central necrosis in left retroperitoneum with multiple
metastatic deposits. Left adrenal separately visualised.

Fig. 3 (a & b): WILMS TUMOR: Large heterogeneously enhancing lesion replacing
the kidney and extending to renal vein and inferior venacava

Fig. 4 (a & b): MESOBLASTIC NEPHROMA: Well defined solid
lesion with homogenous enhancement arising from right kidney.
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Fig. 5 (a & b): HEPATOBLASTOMA: Heterogenously enhancing
lesion with central necrosis involving right lobe of liver.

Fig. 6 (a, b, c & d): HEMANGIOMA: Well-defined hypodense lesion showing
Peripheral nodular enhancement, progressing centripetally.
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Fig. 7 (a, b, c & d): INFANTILE HEMANGIOENDOTHELIOMA: Heterogenously
enhancing lesion with central areas of linear necrosis and compressed hepatic
capsule peripherally, involving right lobe of liver.
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Fig. 8 (a, b, c & d): OVARIAN TERAOMA: Large heterogenousl enhncing lesion
with areas of fat and calcification arising from left ovary
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Fig. 9 (a & b): MULTICYSTIC RETROPERITONEAL TERATOMA: Heterogenously enhancing
lesion with areas of necrosis, fat and calcification, in the retroperitoneum.

Fig. 10 (a & b): SACROCOCCYGEAL TERATOMA: Type IV sacrococcygeal teratoma
with well-defined enhancing internal component with calcific foci.

Fig. 11 (a, b & c): SPLENIC HAMARTOMA: Heterogenously enhancing solitary lesion
with a rim of calcification exophytically arising from lower pole of spleen
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