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Critical clinical appraisal of the role of computed 
tomography-guided minimally invasive aspiration 
cytology in evaluation of retroperitoneal masses

INTRODUCTION

The retroperitoneal space is a part of  the posterior 
abdomen and is demarcated anteriorly by the posterior 
parietal peritoneum and posteriorly by paravertebral 
skeletal muscles and fasciae. It is the site of  diverse 
group of  pathological processes arising from either 
retroperitoneal organs or from lymphoid and connective 
tissues.

Rapid preoperative diagnosis is important for surgeons to 
avoid operative intervention in certain benign conditions 
and for early institution of  chemotherapy in malignant 
tumors. Fine-needle aspiration cytology (FNAC) is a 
cost-effective method, which provides rapid preoperative 
diagnosis with high accuracy. It helps to differentiate 
benign from malignant lesions and also primary malignancy 
from metastatic. Regarding diagnostic accuracy, FNAC is 
concordance with open biopsy in both non-neoplastic and 
neoplastic lesions.[1] Most of  the retroperitoneal masses are 
non — palpable and even if  they are palpable, correct and 
accurate assessment of  size, shape and the extent of  the 
lesion is difficult. Therefore, various imaging modalities 
like computed tomography (CT) and ultrasonography 
(USG) are used as a guide for fine-needle aspiration (FNA). 
Dissociated viable cells obtained by FNA can be used for 
ancillary techniques.[2]
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A B S T R A C T

Context: Fine-needle aspiration (FNA) is increasing in popularity as a means of 
diagnosing mass lesions in retroperitoneal area. With use of radiologic guidance for 
needle placement, this technique is an effective way to obtain diagnostic material. 
Aims: The aims of the study were (1) to establish the validity and reliability of 
fine needle aspiration cytology in preoperative diagnosis of retroperitoneal tumor, 
and (2) to compare the significance of cytological diagnosis with histopathological 
report. Settings and Design: A prospective, cross-sectional hospital-based study. 
Materials and Methods: A prospective, cross-sectional study was designed on 45 
cases of clinically and radiologically diagnosed retroperitoneal tumor in a tertiary 
care hospital. Computerized tomography (CT)-guided percutaneous FNA was 
performed and cytology smears were stained with May-Grünwald-Giemsa stain 
and conventional Papanicolaou (Pap) stain. Smears were broadly categorized 
into unsatisfactory, benign, suspicious of malignancy and malignant lesion. The 
cytological diagnosis was compared with subsequent histopathology report. 
Statistical Analysis: Positive and negative predictive values, diagnostic accuracy, 
chi-square test and others. Results: The total number of cases studied was 45, 
which include both epithelial tumors and mesenchymal tumors. Age group varied 
from 15 to 70 years. The overall sensitivity in our study to diagnose benign and 
malignant tumors by FNA cytology is 86% and the specificity is 96% with positive 
and negative predictive value of 86% and 96%, respectively. Diagnostic accuracy 
was 93.55% with high statistical significance (P < 0.001). Conclusions: FNA 
cytology is a simple, fast, reliable and less expensive method for diagnosis of 
various retroperitoneal neoplasms.
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The procedure’s low complication rate is an additional 
advantage which allows FNAC to be performed as an 
out-patient procedure. It is also a suitable procedure when 
patients are debilitated or have multiple lesions.

MATERIALS AND METHODS

This prospective, single-centered study was conducted on 45 
patients in the Department of  Pathology in a tertiary care 
hospital in collaboration with Department of  Radiology 
from June 2011 to May 2013. Inclusion criteria were
1.	 Patients presented with clinically symptomatic 

retroperitoneal mass,
2.	 Incidentally diagnosed retroperitoneal mass on 

imaging,
3.	 Patients who gave consent and fully co-operative 

during the study process.

Patients having bleeding disorders were excluded from 
the study.

After taking valid consent from the patient, a detailed 
history was taken and clinical examination was done. The 
approach used for intervention varied according to the size 
and location of  the lesion. Anterior, lateral and posterior 
approaches were selected and patients were positioned 
accordingly. An 88-mm long, 22-23 G lumber puncture 
needle was used along with 10 cc disposable syringe for 
aspiration of  representative samples. With the help of  
Siemens CT Emotion Series scanner, scan was done in axial 
plane by taking 10 mm thin contiguous parallel slices. CT 
image helps in localizing the dermal entry point which was 
marked by the needle used for local anesthesia. 1% lidocaine 
was used for local anesthesia. CT-guided aspiration was 
done from the solid area and from the margin of  the tumor 
(avoiding any area of  necrosis). Grease-free plain glass 
slides were used for smear preparation. Two slides were air 
dried and stained with May-Grunewald-Giemsa (M™.G) 
stain. Two slides were fixed in 95% ethyl alcohol and stained 
with Papanicolaou stain. We assessed the adequacy and 
quantity of  cells in each stained smear. Inadequate smear 
was characterized by paucicellularity and poorly preserved 
cellular morphology. If  those patients with inadequate 
smears remained asymptomatic without any complication, 
a repeat aspiration was performed.

Stained smears were examined depending on the following 
cytological parameters — background, arrangement, 
cytological pattern, cellular subtype, nuclei and chromatin 
pattern. Smears were broadly categorized into unsatisfactory, 
benign, suspicious of  malignancy and malignant lesion. 
Histopathological reports either from surgical specimen or 
from tru-cut biopsy were available in 31 cases. Considering 

histopathology as gold standard, sensitivity and specificity 
of  FNAC were obtained.

RESULTS

Forty-five cases of  retroperitoneal masses were included 
aged between 15 and 70 years. Twenty-two patients (49%) 
were males and 23 were (51%) females.

Out of  45 cases, 28 cases (62.2%) were malignant, 
13 cases (28.9%) were benign and 1 case (2.2%) was of  
suspicious lesions. There were about 6.7% unsatisfactory 
smears [Table 1]. According to radiological and cytological 
findings, malignant and benign cases were classified 
into six categories: renal lesions, adrenal lesions, germ 
cell tumors, lymphoid lesions, soft tissue mass and 
miscellaneous [Tables 2 and 3].

Lymphoid lesions
Lymphoid lesions comprised of  major number of  cases 
(24.6%). One case was diagnosed as reactive hyperplasia 
of  lymph node. The smear showed a mixed population 
composed of  small and large lymphocytes with cleaved 
nuclei and tingible body macrophages. Two cases were 

Table 1: Distribution of all cases according to 
cytological diagnostic category
Category Numbers Percentage %
Benign 13 28.9

Suspicious of malignancy 1 2.2

Malignant 28 62.2

Unsatisfactory 3 6.7

Table 2: Distribution of benign retroperitoneal 
lesions
Organ Lesions Numbers Total 

numbers
Total 

%
Kidney Angiomyolipoma 1 1 2.2

Adrenal 
gland

Tuberculous 
inflammation

1 3 6.7

Histoplasmosis 1

Myelolipoma 1

Lymphoid 
lesions

Reactive hyperplasia 1 3 6.7

Granulmatous 
lymphadenitis

2

Soft tissue Neurofibroma 1 3 6.7

Spindle cell lipoma 1

Inflammatory 
myofibroblastic tumour

1

Extragonadal 
germ cell 
tumour

Mature teratoma 3 3 6.7

Others Chronic pancreatitis 1 2 4.4

Pancreatic pseudocyst 1
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reported as granulomatous lymphadenitis showing 
epithelioid histiocytes and Langhan’s type of  giant cells 
against a background of  extensive necrosis [Figure 1]. 
Diagnosis of  tuberculous lymphadenitis was confirmed 
in both cases after identification of  acid fast bacilli. Four 
cases were diagnosed as non-Hodgkin lymphoma. Aspirates 
from all four cases revealed similar cytological features, 
consisting of  monomorphous population of  medium-sized 
lymphoid cells having irregular nuclear profiles and fine 
nuclear chromatin with abundant lymphoglandular bodies 
in the background. Two cases of  Hodgkin lymphoma 
showed classic Reed-Sternberg (R-S) cells in a background 
of  eosinophils, lymphocytes and histiocytes [Figure 2]. 
Mononuclear R-S cells (Hodgkin cells) were also found. 
Two cases of  metastatic lesions were diagnosed.

Soft tissue
Depending on different cytomorphological appearances, 
two cases (4.4%) represented pleomorphic type, one 
case (2.2%) was of  round cell tumors, five cases (11.1%) 

were of  spindle cell tumors and the remaining one case 
was of  myxoid category [Figure 3]. All categories except 
spindle cell tumors were histologically diagnosed as 
sarcomas. Three cases (6.7%) of  spindle cell subtype 
were malignant [Figure 4]. Aspirate from one case of  
histologically diagnosed leiomyosarcoma showed only 
necrotic materials and considered as unsatisfactory smear. 
One case of  inflammatory myofibroblastic tumor was 
wrongly diagnosed as spindle cell sarcoma.

Renal lesions
Image-guided aspirations from radiologically diagnosed 
renal masses yield six cases of  conventional renal cell 
carcinoma (RCC), and one case of  transitional cell 
carcinoma and angiomyolipoma each. One case of  
papillary variant of  RCC was wrongly diagnosed as a 
benign renal cyst due to the presence of  numerous foamy 
histiocytes aspirated from the stroma. Rest of  the aspirates 
demonstrated loosely cohesive groups of  cells with small 
hyperchromatic nuclei and finely vacuolated cytoplasm 
[Figure 5]. We also came across one case of  chromophobe 
variant of  RCC [Figure 6]. The cytological finding in smear 

Figure 1: Cytology of granuloma ×400

Figure 2: Cytology of Hodgkins disease ×1000

Table 3: Distribution of malignant retroperitoneal 
lesions
Organ Lesions Numbers Total 

numbers
Total 

%
Kidney Clear cell RCC 4 7 15.5

Papillary RCC 1

Chromophobe RCC 1

Transitional cell 
carcinoma

1

Adrenal 
gland

Pheochromocytoma 1 5 11.1

Adrenocortical 
carcinoma

1

Metastatic 
adenocarcinoma

1

Metastatic lymphoma 1

Metastatic malignant 
melanoma

1

Lymphoid 
lesions

Hodgkin’s lymphoma 2 8 17.9

NonHodgkin’s lymphoma 4

Metastatic 
adenocarcinoma

2

Soft tissue Pleomorphic 
undifferentiated sarcoma

2 7 15.5

Leiomyosarcoma 1

Myxoid liposarcoma 1

GIST 1

Malignant nerve sheath 
tumour

1

primitive neuroectodermal 
tumour

1

Extragonadal 
germ cell 
tumour

Seminoma 1 1 2.2

Others Pancreatic 
adenocarcinoma

2 2 4.4
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Figure 3: Cytology of myxoid tumor ×400

of  angiomyolipoma was unsatisfactory consisting of  only 
blood elements.

Adrenal lesions
Among the diagnostic smears, three cases were benign 
lesions and rests were malignant (five cases). Benign lesions 
included two cases of  infectious conditions in the form of  
adrenal tuberculosis and adrenal histoplasmosis [Figure 7]. 
We came across only one case of  myelolipoma, which 
showed mature fat containing normal hematopoietic cells 
on cytological examination.

Malignant conditions comprised of  both primary 
and metastatic conditions. Pheochromocytoma and 
adrenocortical carcinoma were primary malignant 
lesions. Aspirate from the former one revealed loosely 
clustered cells with indistinct cell borders and prominent 
anisokaryosis [Figure 8]. Cytology smears of  adrenocortical 
carcinoma showed large pleomorphic malignant cells singly 
and in loose groups. Metastatic malignancies consisted 
of  one case of  lymphoma, carcinoma and malignant 
melanoma each.

Germ cell tumors
Four cases extragonadal germ cell tumor was grouped 
under this category comprising of  three cases of  mature 
teratoma and one case of  seminoma. Aspirates from 
mature cystic teratoma yielded squamous keratotic debris 
against a mucoid background. The case of  seminoma was 
diagnosed both on cytology and histology. Cytology smears 
showed dispersed, uniform, medium-sized cell having 
delicate chromatin and prominent nucleoli against a tigroid 
background [Figure 9].

Miscellaneous lesions
We observed four cases of  pancreatic mass under this 
category. Smears obtained from two cases demonstrated 
pleomorphic malignant cells arranged in sheets and acinar 
pattern. The diagnosis of  pancreatic adenocarcinoma was 
considered. One case of  a pseudo-pancreatic cyst showed 
unsatisfactory smear on cytological examination. Cyto-
histopathological correlation was not possible in last case 
diagnosed as chronic pancreatitis. This case was treated 
conservatively. 

Figure 5: Cytology of Renal clear cell carcinoma ×1000 Figure 6: Cytology of chromophobe renal cell carcinoma ×400

Figure 4: Cytology of malignant spindle cell tumor ×400
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Diagnostic accuracy was 93.55% with high statistical 
significance (P < 0.001).

DISCUSSION

Image-guided FNAC has facilitated easy collection of  cellular 
material with greater accuracy.[3] Previously inaccessible 
sites, like retroperitoneal lesions, can be safely sampled and 
are now routinely aspirated under image guidance to yield 
cellular material. The assessment of  the cellular yield of  
the specimen by the cytopathologist and increase in the 
number of  sampling by changing the direction of  the needle 
improves the adequacy rate of  the technique.[4] Thus, image 
guidance and presence of  on-site pathologist yield smears 
with better cytomorphological features.[5-9]

In our study, we came across no major complication. Other 
major studies showed same result.[10-13]

A total number of  45 cases aged between 15 and 70 years 
were studied with 62.2% malignant lesions. Miralles et al.,[14] 
Nagira et al.,[15] Mangal et al.[13] also showed predominance 
of  malignant lesions. 

According to radiological and cytologic findings, 
retroperitoneal lymphadenopathy was the most common 
finding in our study. These findings were corroborative 
with the findings from the study by Gangopadhyay 
et al.[16] Cytological diagnoses in all cases of  lymphoma 
were consistent with histopathological findings achieving 
diagnostic accuracy of  100%. Better cyto-histological 
concordance was noted in our study compare to previously 
reported observation by other authors (80% by Juul et al.[17] 
and 86% by Droese et al.[18]). The probable explanation was 
less no of  cases were reported by us in present study. Among 
the benign condition, tuberculous lymphadenopathy was 
the most common one which corroborates with the finding 
of  Ahmed et al.[12] [Table 4].

The incidence of  benign mesenchymal tumor is less than 
sarcoma and pleomorphic undifferentiated tumor had the 
highest frequency. Similar finding was also described by 
Rekhi et al.[19]

Aspirates from RCC showed cytohistological correlation 
except one case of  papillary RCC. Classical cytological 
features were demonstrated as described by Kristensen et al.[20] 
and Renshaw et al.[21] Only one case of  angiomyolipoma 
was observed by us in concordance with that reported by 
Ahmad et al.[12] 

Neoplastic adrenal lesions were correctly differentiated 
from non-neoplastic mass and sub-classified into primary 
and secondary in our study. Rana et al.[22] also described the 

Figure 9: Cytology of seminoma ×400

Figure 8: Cytology of pheochromocytoma ×400

Figure 7: Cytology of Histoplasma ×1000

Cyto-histological correlation
Histocytological correlation was done in 31 out 
of  45 cases. The overall sensitivity in our study to 
diagnose benign and malignant tumors by cytology 
is 86% and the specificity is 96% with positive and 
negative predictive value of  86% and 96%, respectively. 
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role of  image-guided FNAC in both benign and malignant 
adrenal lesions. 

We reported only one case of  retroperitoneal seminoma 
which was similar to Tao et al.[23]

The overall sensitivity in our study to diagnose benign and 
malignant tumors by cytology is 86% and the specificity is 
96%. High rates of  sensitivity and specificity were recorded 
by other studies.[12,13]

In present study, the overall diagnostic accuracy of  
minimally invasive aspiration cytology in retroperitoneal 
masses is on par with other series.[24] With an accuracy 
of  93.55% for retroperitoneal lesions, the significance of  
FNAC as a rapid diagnostic method was established.
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Table 4: Statistical results-comparative analysis
Study No of 

cases
sensitivity 

%
specificity 

%
Diagnostic 
accuracy %

Present study 45 86 96 93.55

Ghazala Mehdi et al, 
2013[24]

38 100 100 100

Gangopadhyay et al, 
2011[16]

51 100 100 100

Nidhi Mangal et al, 
2009[13]

85 94 100 95.92

Ahmad SS et al, 
2006[12]

50 100 100 100
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