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ABSTRACT

The aim of this study was to evaluate the role of fine needle aspiration cytology in
the diagnosis of abdominal and retroperitoneal masses in children on this study. In 53
casesof childhood abdominal and retroperitoneal masses within a 4 year period (1998-
2001) preoperative fine needle aspiration was done under the guide of CT scan. 2
pathologists reviewed fine needle aspiration smears. In all of the cases the gold stan-
dard for diagnosis was the tissue specimen, which showed 37 malignant, 2 benign
neoplastic and 12 nonneoplastic diseases.This study showed that the sensitivity and
specificity of fine needle aspiration cytology for the diagnosis ofmalignancy and benig-
nity (positive or negative for malignancy) is 97.2% and 81.2% respectively. It was
100% accurate forthe diagnosis of cell type in neuroblastoma-ganglioneuroblastoma,
hepatoblastoma and Wilm’s tumor, 77% accurate for lymphoma and 57% for germ cell
tumors. There wasno complication in any ofthe cases after fineneedle aspiration. So
fineneedle aspiration is areliable and sensitive method for the preoperative diagnosis
of malignantpediatric abdominal and retroperitoneal masses and we recommend doing
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FNA cytology as a routine method for the diagnosis of such cases.
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INTRODUCTION

Preoperative diagnosis of abdominal and retroperi-
toneal masses in children is very important, because most
patients with malignant tumors are treated with tumor
specific chemotherapy regimens, so a pretreatment di-
agnosis is mandatory. The true nature of abdominal
masses can be obtained only by microscopic examina-
tion of histologic or cytologic specimens and diagnosis
by fine needle aspiration or tru-cut biopsy is an impor-
tant approach.’ Fine needle aspiration cytology has been
suggested as the method of choice for obtaining pre-
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treatment diagnosis in childhood solid tumors'2but there
are also reports that show some limitations in this era.’?
The purpose of this study was to evaluate the diagnos-
tic accuracy of fine needle aspiration cytology in ab-
dominal and retroperitoneal tumors of childhood.

MATERIAL AND METHODS

To evaluate the role of fine needle aspiration in the
diagnosis and differential diagnosis of abdominal, retro-
peritoneal and pelvic masses in children, 53 patients were
selected during a 4-year period. In all of these 53 cases
FNA was performed using a 22-23 gauge disposable
needle under the guidance of CT scan by a radiologist.
The smears were air-dried and alcohol-fixed and then
stained by Wright and Papanicolaou stains respectively.
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Table I. Comparison of FNA results with final diagnosis in benign nonneoplastic lesions.

Final diagnosis Number FNA cytology diagnosis
Cyst 4 TN

Abscess (bacterial, fungal) 3 TN

Granuloma 2 TN

Reactive LN 1 TN

Chronic fibrosed appendix 1 TN

Cirrhosis 1 FP*(HCC-HBL)
Total 12 12

TN=True negative
FP= False positive
HCC=Hepatocellular carcinoma

HBL=Hepatoblastoma

Table II. Comparison of FNA cytology results with final diagnosis in benign neoplastic tumors.

Final diagnosis Number FNA cytology diagnosis
Lipoma 1 TN

Lymphangioma 1 TN

Papillary cystadenoma (ovary) 1 FP (SRBCT)
Inflammatory pseudotumor 1 FP (lymphoma-leukemia)
Total 4 4

SRBCT: Smallround blue cell tumor
FP: False positive
TN: True negative

Two pathologists without any knowledge about the
final diagnosis reviewed all the cytologic smears. The
pathologists didn’t know anything about the history and
imaging results of the patients. The only known data is
an abdominal or retroperitoneal mass in a child.

It is worthy to note that in all of these 53 cases a
definite diagnosis was made by obtaining a tissue speci-
men after open surgery.

All other cases in this 4 year period who were not
operated and had no surgical specimen as a gold stan-
dard were omitted from the study population.

RESULTS

In this study we had 53 cases including 32 boys and
21 girlsin the age range of 3.5 months to 14 years (mean
age 6 years).

Among these 53 cases 12 cases were finally diag-
nosed as benign and nonneoplastic.

As Table [ shows 11 cases out of these 12 cases were
correctly diagnosed by FNA as negative for malignancy.
One of the cases that proved to be cirrhosis in the ex-
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planted liver after transplantation without any evidence
of malignancy had been falsely diagnosed as malignant
by FNA cytology.

As Table I shows there were 4 cases with benign
neoplastic tumors of which 2 were falsely diagnosed as
malignant in FNA cytology.

The remaining 37 cases were malignant tumors, includ-
ing 4 casesof neuroblastoma, | ganglioneuroblastoma, 91ym-
phomas, 7 germ cell tumors, 9 Wilm’s tumors, 5
hepatoblastomas, 1 embryonal rhabdomyosarcoma and
| metastatic osteosarcoma of the liver.

Table 111 shows comparison of FNA cytology and
final diagnosis in these 37 cases.

In these 37 cases FNA cytology diagnosis was cor-
rect in 100% of neuroblastoma-ganglioneuroblastomas,
hepatoblastomas, Wilm’s tumors, 77% of lymphomas and
57% of germ cell tumors. The overall accuracy in diag-
nosis of malignancy in positive cases excluding benign
cases was 86.5%.

Table [V shows the overall accuracy of FNA cytol-
ogy in 53 cases for diagnosis of the tumor as positive or
negative for malignancy.
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Table I1I. Comparison of FNA cytology with final diagnosis in malignant tumors.

Final diagnosis Number FNA cytology diagnosis
Ncuroblastoma (NB) 4 4TP 4 NB
Ganglioneuroblastoma 1 ITP INB
Lymphoma 9 8TP 7 lymphoma
1 FN ISRBCT
1FN
Embryonal carcinoma 2 2TP 1 embryonal ca.,YST
1 adenocarcinoma
Yolk sac tumor (YST) 2 2TP 2YST
Immature teratoma 2 2TP 1 Wilm’s tumor
1 SRBCT
Mixed germ cell tumor (GCT) 1 ITP 1GCT
Wilm’s tumor (WT) 9 OTP 8 WT
I WT orNB
Flepatoblastoma (HBL) S STR S HBL
| Osteosarcoma (liver metastasis) 1 ITP 1 Metastatic sarcoma or GCT
| Embryonal RMS 1 I'TP 1 Sarcoma
Total 37 37 37 J
TP=True positive GCT=Gem cell tumor
FN=False negative SRBCT=Small round blue cell tumor
WT=Wilm’s tumor YST=Yolk sac tumor
NB=Neuroblastoma RMS=Rhabdomyosarcoma

HBL=Hepatoblastoma

Table IV. Accuracy of FNA cytology in 53 cases.

Number of patients 53

TP for malignancy 36

FN for malignancy 1

TN for malignancy 13

FP for malignancy 3
Sensitivity % 97.2%
Specificity % 81.2%
PPV % 92.3%
NPV% 92%
QOverall accuracy 92.4%

As it is clear this study shows that the overall accu- nosis.
racy of FNA cytology for the diagnosis of benign and
malignant abdominal and retroperitoneal tumors of chil- DISCUSSION
dren is 92.4%.

[t is worthy to note that we had a case of Preoperative diagnosis of abdominal and retroperi-
ganglioneuroblastoma which was diagnosed as neuro- toneal masses of children is very important. Laparotomy
blastoma in FNA, but we considered it as a correct diag- for the sole purpose of establishing the diagnosis ap-
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pears to be detrimental because of the possibility of
perioperative morbidity and mortality.* Diagnosis of ab-
dominal and retroperitoneal masses by FNA may pro-
vide an alternative approach.*

In malignant tumors definitive cell typing is also nec-
essary in order to institute the correct chemotherapeutic
regimen.’ There are some reports in regard of the accu-
racy of FNA in abdominal masses of children in the last
10 years as below:

In 1991 Edoute et al. reported 90% correct cell typing
in 51 pediatric abdominal masses by FNA.5 This result
was 94% by FNA and EM evaluation in a series of 62
cases in the study of Obers et al. in 1985.7

There are some reports with different results such as
the study of Sabbah et al. in 15 cases. They concluded
that FNA is either inconclusive or erroneous in 40% of
cases and is an unreliable means for tumor typing.°

In one study in 40 cases of Burkitt’s lymphoma, it
was concluded that FNA is quite reliable.’

In the study of Miller et al. on 4 cases of neuroblas-
toma, FNA was found to be useful only in combination
with immunohistochemistry, complete physical examina-
tion, radiology and laboratory tests.?

In another study by Quijauo FNA cytology was done
in 10 cases of Wilm’s tumor and found to be safe, with
no complication and no evidence of dissemination at-
tributable to the FNA procedure. They also concluded
that FNA is a completely diagnostic procedure.’

In one study in 2 cases of hepatoblastoma, FNA was
considered an accurate technique for the diagnosis of
hepatoblastoma and proved to be a useful guide for sur-
geons and pediatric oncologists in therapy planning
before surgery.'’

In the study of Stanley et al. on 20 cases of germ cell
tumor, FNA proved to be highly accurate and 19 of the
20 cases were diagnosed correctly.!!

In our study in nonneoplastic masses only one case
was diagnosed incorrectly as malignant and all other 11
cases were accurately diagnosed as nonneoplastic. In 4
benign neoplastic specimens 2 cases were false positive
including one inflammatory pseudotumor which was di-
agnosed as lymphoma and the other one which was a
case of ovarian papillary cystadenoma which was diag-
nosed as small round blue cell tumor.

Among 37 malignant cases, 36 cases were correctly
diagnosed as malignant but diagnosis of the type of tu-
mor was correct in all 5 cases of neuroblastoma-
ganglioneuroblastoma, 9 Wilm’s tumor and 5 hepatoblas-
toma. In 9 cases of lymphoma the correct cell typing was
done in 7 patients. We had 7 germ cell tumors, of which
diagnosis of the tumor type was correct by FNA in 4 of
them.

According to the above results, our study indicates
that FNA cytology is a sensitive mean for diagnosis and
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cell typing of most common malignant intraabdominal
tumors of children. The sensitivity and specificity of
FNA cytologyin 53 cases were 97.2% and 81.2% respec-
tively for the diagnosis of a lesion as benign or malig-
nant and its accuracy for diagnosis of the tumor type of
malignant ones was 86.5%. We had a case of
ganglioneuroblastoma which was diagnosed as neuro-
blastoma by FNA, therefore, in neuroblastoma,
ganglioneuroblastoma should always be considered es-
pecially if large cells with large, vesicular nuclei and
prominent or multiple nucleoli are frequent.

In FNA smears of liver, metastasis should always be
considered. We had 2 liver metastases, one from osteo-
genic sarcoma and the other was a case of immature ter-
atoma. Therefore clinical history has paramount impor-
tance in these cases.

The other important point in liver masses is cirrhosis
and granulomatous inflammation. So these two need to
be in mind in the evaluation of any liver FNA smears.

Overall in benign neoplastic lesions FNA should be
supported by clinical history, physical examination and
imaging techniques to be more accurate.Finally accord-
ing to the present study we think that FNA cytology
under the guidance of CT scan or sonography interpreted
by an experienced cytopathologist is a very effective
method for diagnosis and cell typing of abdominal and
retroperitoneal masses in children.
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