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INTRODUCTION

Fine needle aspiration cytology (FNAC) is safe, sim-

ple, cost effective, well tolerated by  patients, and

repeatable and can be performed on an outpatient

basis. FNAC has contributed greatly to reducing the rate

of unnecessary surgery1,2 and in cases of enlarged pal-

pable lymph nodes, FNAC is used extensively as an ini-

tial diagnostic tool.3-6 It is often possible to decide if a

lymphadenopathy is the result of reactive lymphadeni-

tis, metastatic malignancy, or lymphoma by cytomor-

phology alone.2,3 However, the role of FNAC in the first

time diagnosis of malignant lymphoma is less well

established,5-9 although on-site microscopic evaluation

and the application of ancillary techniques such as

immunohistochemistry (IHC), flow cytometry (FCM),
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The aim of this study was to evaluate the diagnostic value of fine

needle aspiration cytology (FNAC) for the assessment of palpable

enlarged lymph nodes. The authors reviewed the results of 1,346

FNACs of palpable enlarged lymph nodes performed at Pusan

National University Hospital from 1998 to 2004. Of the 1,346 cases,

1,265 (94.0%) were satisfactory and 81 (6.0%) unsatisfactory.

Cytologic diagnoses were judged in 488 cases, based on subsequent

histologic diagnoses, clinical follow up, or both. Global results for all

malignancies (lymphoid and non-lymphoid neoplasms) based on cases

with final diagnoses, showed a sensitivity of 87.4% and a specificity of

98.7%. The overall diagnostic accuracy was 93.2%, and the false neg-

ative rate reduced from 12.6% to 7.3% when lymphomatous cases

were excluded. The annual data for this period showed that the num-

ber of diagnostic lymph node biopsies and the rate of inadequately

sampled material markedly decreased. Gene rearrangement studies

for IgH and TCR γwere helful in 30 cases. FNAC is a useful initial diag-

nostic procedure for the evaluation of palpable enlarged lymph nodes.

However, the technique should be assisted by the appropriate ancillary

studies and by proper interpretation by a cytopathologist. 
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and polymerase chain reaction (PCR) have greatly

improved diagnostic accuracy.9-13 The aim of this study

was to evaluate the global diagnostic value of FNAC for

the assessment of enlarged palpable lymph nodes, to

analyze its usefulness and the limitations, and to deter-

mine how it can be further promoted.

MATERIALS AND METHODS

During the seven-year period from 1998 to 2004,

1,346 FNACs were performed on enlarged palpable

lymph nodes at the Pusan National University Hospital.

FNAC results were classified as nonspecific, reactive

disorder, granulomatous/necrotizing inflammation,

lymphoma (suspected or diagnosed), metastatic non-

lymphoid neoplasm, and inadequate material. The

results were also simply categorized as benign/reactive,

malignant, or inadequate. Aspirates were considered

inadequate for a diagnosis when the smears showed

too scant a cellularity, poor preservation, or too bloody

a background. Outcome of treatment in cases of

benign/reactive lymphadenopathy was observed. If the

lymph nodes persisted, a biopsy was performed. In this

manner, confirmation of final diagnosis by subsequent

histologic diagnosis through biopsy or surgical opera-

tion was available in 347 cases and by a clinical follow

up period for 12 months on an average in 141 cases.

Diagnostic effectiveness was analyzed in these 488

FNAC cases. In order to assess each usefulness of non-

lymphoid neoplasm and lymphoid neoplasm, we clas-

sified our cases into two groups: group A, cases, of

which final diagnosis was a non-lymphoid neoplasm

and FNA were performed as the initial approach or for

staging a non-lymphoid neoplasm (n=204); group B,

cases, of which final diagnosis was non-neoplastic dis-

ease (reactive, granulomatous, or necrotizing lesion) or

lymphoproliferative disease (n=265).

FNAC was performed as the conventional method of

needle aspiration using a 23 gauge needle. Aspirated

material was smeared onto glass slides, for Diff-Quick,

Papanicolaou and Hematoxylin-eosin staining. At our

institution, all FNACs were performed by clinicians

before September, 2001. When performed by

cytopathologists, on-site cytomorphologic evaluation

was performed to determine cellular adequacy and

cases were selected for ancillary studies. If possible,

remaining aspirates were sent to the cytologic laborato-

ry for cell block analysis. Depending on the cytomor-

phologic results by on-site evaluation, and based on

clinical suspicion by a physician, ancillary studies were

also performed. PCR for immunoglobulin heavy chain

(IgH) and T cell receptor gamma-receptor (TCRγ) have

been used as diagnostic tools in our department since

Sep. 2001.14.15 The cytologic diagnoses of all FNACs

was determined by cytopathologists. 

A false negative (FN) was defined as a benign cyto-

logic diagnosis and a malignant final diagnosis. A false

positive (FP) was defined as malignant cytologic diag-

nosis and benign final diagnosis. Sensitivity, specificity,

positive predictive value, negative predictive value, and

diagnostic accuracy of FNAC relative to final diagnoses

were calculated.

RESULTS

A total of 1,346 cases were examined at the Pusan

National University Hospital between 1998 and 2004.

Their ages ranged from 3 to 80 years and the male to

female ratio was 1:1.4. Of these, 1,265 (94.0%) were sat-

isfactory and 81 (6.0%) unsatisfactory. Of the 1,265

cases, 728 (54.1%) were classified as a nonspecific-reac-

tive disorder, 237 (17.6%) as granulomatous/necrotizing

lymphadenitis, 36 (2.7%) as lymphoma, 264 (19.6%) as

metastatic non-lymphoid neoplasm. 347 cases under-

went subsequent biopsy or operation and 141 had an

average 12 months of follow up data. The follow up

study group ranged in age from 1 month to 66 months.

The results were founded on these 488 cases with final

diagnoses based on the histological diagnoses and clini-

cal follow up. Table 1 shows the anatomic distribution
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of lesions of 488 cases. Correlation between the cyto-

logical diagnoses and the final diagnoses for 488 cases

is summarized in Table 2. 249 cases (51.0%) were nega-

tive for malignancy and 239 (49.0%) were positive at

final diagnoses.

Global results for all malignancies (lymphoid and

non-lymphoid neoplasms), excluding 19 cases with

inadequate smears, revealed 87.4% sensitivity, 98.7%

specificity, 98.5% positive predictive value and 89.1%

negative predictive value. False positive diagnoses were

made in 3 cases (1.3%) and false negative diagnoses in

29 cases (12.6%). Diagnostic accuracy was 93.2%. Table

3 presents this data. The results for non-lymphoid neo-

plasm were sensitivity 92.7%, specificity 100.0%, accura-

cy 93.1%, and there were 0 FPs and 14 FNs (7.3%). In

cases of lymphoid neoplasm, sensitivity was 59.5%,

specificity 98.7%, and accuracy 93.2%, and there were 3

FPs (12%) and 15 FNs (40.5%). These data are shown in

tables 4 and 5. An analysis of discordant cases is includ-

ed in the Discussion. PCR for IgH and TCR γ gene

rearrangement as an ancillary study was performed on

대한세포병리학회지 제18권 제2호 / 2007 128

신동훈 외 : 촉지 림프절의 세침흡인 세포검사

Table I. Frequency of malignancy in lymph node FNAC by anatomic sites 

Site
No. of

total cases

No. of

lymphoid neoplasm

No. of 

non-lymphoid neoplasm

No. of 

total neoplasm

Cervical 362 (74.2%)* 35 120 155 (42.8%)†

Axilla 57 (11.7%) 0 46 46 (80.7%)

Supraclavicular 36 (7.4%) 1 23 24 (66.7%)

Inguinal 5 (1.0%) 0 4 4 (80%)

Others 28 (5.7%) 3 7 10 (35.7%)

Total 488 39 200 239

* Percentage of involving area in total cases 

†Percentage of neoplasm in the given area

Table 2. Correlation between the cytological diagnoses and the final diagnoses

Cytologic Diagnosis

Final Diagnosis

TotalNegative for 

malignancy

Positive for malignancy

(lymphoid neoplasm/non-lymphoid neoplasm)

Reactive/non-specific 174 19 (13/14) 193(39.5%)*

Granulomatous/necrotizing  lymphadenitis 70 2 (2/0) 72(14.8%)

Non-Hodgkin's lymphoma 3 20 (20/0) 23(4.7%)

Hodgkin's lymphoma 0 2 (2/0) 2(0.4%)

Nonlymphoid neoplasm 0 179 (0/179) 179(36.7%)

Inadequate 10 9 (2/7) 19(3.9%)

Total 249(51.0%)† 239(49.0%) 488

* Percentage of a cytologic diagnostic entity in total cases 

†Percentage of cytologic diagenosis in total cases

Table 3. Global results for all malignancy in lymph node FNAC

Cytologic Diagnosis
Final Diagnosis

Total
Negative Positve

Negative 236 29 265

Positive 3 201 204

Total 239 230 469

Sensitivity, specificity, positive predictive value(PPV), and neg-

ative predictive value(NPV) were 87.4%, 98.7%, 98.5% and

89.1%.

False positive diagnosis(PF) and false negative diagnosis(FN)

were 1.3% and 12.6%.

Dignostic accuracy was 93.2% 
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Table 5. Results for lymphoid neoplasm (group B) in lymph node

FNAC

Cytologic Diagnosis
Final Diagnosis

Negative Positve Total

Negative 225 15 240

Positive 3 22 25

Total 228 37 265

Table 6. Results of PCR for gene rearrangement 

Cytologic Diagnosis
No. Gene Rearrangement Study

IgH  TCR

Reactive hyperplasia 18  

Small cell carcinoma,

metastatic
4  

Malignant lymphoma 8 + 

Both IgH and TCR rearrangement studies were performed in all

cases.

Table 7. Annual results of lymph node FNAC

Year
No. of 

total cases

No. of cases with the subsequent 

histologic diagnosis (%)

No. of cases of 

diagnostic biopsy (%)

No. of  inadequate 

material (%)

1998 108 17(15.7) 15(13.9) 14(13.0)

1999 86 18(20.9) 17(19.8) 17(19.8)

2000 70 13(18.6) 11(15.7) 13(18.6)

2001 168 41(24.4) 21(12.5) 9(5.4)

2002 309 90(29.1) 23(7.4) 6(1.9)

2003 307 79(25.7) 24(7.8) 12(3.9)

2004 298 70(23.5) 22(7.4) 10(3.4)

Total 1,346 328(24.4) 123(10.5) 81(6.0)

Table 8. Annual results of lymph node FNAC

Year
No. of cases with 

final diagnosis

No. of

FP cases

No. of 

FN cases

diagnostic 

accuracy

1998 60 0 2 96.4%

1999 46 0 1 97.6%

2000 34 0 2 93.5%

2001 100 0 1 99.0%

2002 93 0 6 90.1%

2003 84 3 5 93.8%

2004 71 0 4 94.3%

Total 488 3 21 93.2%

Table 4. Results for non-lymphoid neoplasm (group A) in lymph

node FNAC

Cytologic Diagnosis
Final Diagnosis

Negative Positve Total

Negative 11 14  25

Positive 0 179 179

Total 11 193 204

Sensitivity, specificity, dignostic accuracy, FP and FN were

92.7%, 100%, 93.1%, 0 and 7.3%

Sensitivity, specificity, dignostic accuracy, FP and FN were

59.5%, 98.7%, 93.2%, 12% and 40.5%

the aspirate material obtained in 42 cases of the 488

cases. The results of 30 cases are shown in Table 4.

Amplification was unsuccessful in the remaining 12

cases. In some cases, cytologic diagnoses were made

after considering these results.

Table 7 and 8 highlight changes in the absolute

numbers of FNACs for diagnosis performed for the

diagnosis of lymphadenopathy, diagnostic accuracy, FP

and FN rates,  inadequate material rates, and the num-

bers of lymph node biopsies performed for diagnosis

performed at our institution. The inadequate material

rate markedly decreased. We found an increase of

more than twofold in absolute number of FNACs per-

formed over the study period, and a marked reduction

in the number of lymph node biopsies performed from

14.8% out of total FNACs during the first 4 years to

7.5% during the final 3 years.



DISCUSSION

FNAC as a first line of investigation is useful because

it is a simple, cost-effective, minimally invasive proce-

dure with low morbidity. Many studies have been done

to evaluate the value of FNAC for evaluating the cause

of lymph node enlargement.1-6 This study was under-

taken to evaluate the diagnostic value of FNAC for the

assessment of palpable enlarged lymph nodes, to ana-

lyze its usefulness and limitations, and to make sugges-

tions that improve its value, by reviewing global results

in a variety of disorders, based on an single institutional

experience.

On reviewing the 1,346 cases, 81 cases (6.0%) were

unsatisfactory and the most common cytologic diagno-

sis was reactive, non-specific hyperplasia (728 cases,

54.1%). Granulomatous/necrotizing lymphadenitis was

diagnosed in 237 cases (17.6%) based on cytologic find-

ings. Thirty-six (2.7%) and 264 (19.6%) cases were lym-

phomas and non-lymphoid neoplasms, respectively.

The final diagnosis of 488 cases was negative for malig-

nancy in 249 (51.0%) and positive in 239 (49.0%).

Almost all non-lymphoid neoplasm were metastatic car-

cinomas. The results in Table 1 reveal that axillary

lymph nodes were more frequently malignant than

other sites, and that inguinal lymph nodes were the sec-

ond most common site of metastasis. The supraclavicu-

lar lymph nodes were also an important metastatic

region.3,6 The most frequent primary site was the

breast,5 which recently ranked as the cancer with great-

est incidence in Korean women.

The overall accuracy of FNAC for these 469 cases

was 93.2%. The sensitivity and specificity were 87.4%

and 98.7%. They are comparable to them reported pre-

viously.1-6,8,9 The overall low FP rate (1.3%) is signifi-

cant because improper treatment can be avoided. The

results for non-lymphoid neoplasm showed 93.1%

accuracy with perfect specificity. All FN cases were due

to sampling errors as the aspirates were non-represen-

tative. A review of cytologic smears failed to reveal any

malignant cells. Based on these findings, the usefulness

of FNAC for the evaluation of non-lymphoid neoplasm

was judged to be excellent. The difficulty of diagnosis

by FNAC in malignant lymphoma has repeatedly been

acknowledged5-9 as do we in this study, and this is

highlighted by our FN rate of 12.6%, which reduced sig-

nificantly to 7.3% when lymphoid neoplasms were

excluded. 

All three FP cases were due to mis-interpretation and

were interpreted as malignant lymphoma on cytologic

diagnosis, but their final diagnoses were reactive hyper-

plasia in 2 cases and necrotizing lymphadenitis in one.

Florid lymphoproliferative lesions with a large popula-

tion of enlarged lymphoid and histiocytic cells, and a

marked necrotic background were overdiagnosed as

findings supporting malignant lymphoma.16-19 But large

cell lymphoma should be diagnosed when they have a

significant component of atypical large cells.16,17 On

considering that enlarged lymph nodes in these cases

were multiple and more than 3 cm in greatest diameter,

it should be mentioned that when a cytopathologist had

an opportunity to assess the patients first hand, the FP

rate could have been increased. 

Thirteen of the 15 FN cases were originally misdiag-

nosed as benign/reactive lesion but subsequent histo-

logic diagnoses revealed low grade non-Hodgkin's lym-

phoma (NHL) in 8 cases, high grade NHL in four, and

Hodgkin's lymphoma (HL) in one. A review of cases

diagnosed as low grade NHL on histologic diagnosis

revealed mixed a population of lymphoid cells and

even tingible body macrophages, especially in some

partially replaced cases. Multiple passes from different

parts of the lesions can help to obtain sufficient neo-

plastic cells. But recognition of low grade NHL by cytol-

ogy remains problematic.17,21 A FN case of high grade

NHL involved the interpretation of some cell aggrega-

tion with elongated nuclei and necrotic background as

a granuloma and caseating necrosis. If cytologically

necrotic background is shown, tuberculosis can be con-

sidered.2,20 The cytologic interpretation should be made

with attention, particularly in endemic area like Korea.

Three cases of high grade NHL and one of HL revealed
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only a few atypical cells with a marked polymorphous

lymphocytic background, which caused misinterpreta-

tion.16-19 Although, the diagnosis of malignant lym-

phoma is uncertain by FNAC, the results presented in

our study further support the initial use of FNAC for the

evaluation of enlarged palpable lymph nodes for the

diagnosis of benign or malignant lymphadenopathy.

The remaining two FN cases were due to sampling

errors as the aspirates were either non-representative or

too scanty. 

In recent years, the use of aspirated material for

ancillary studies such as immunocytochemistry,7,9-11

flow cytometry,1,10,11 and gene rearrangement studies

by PCR7,12,13 seems to aid the diagnosis of lymphoma,

although the relative merits of these studies are debat-

able. We have only recently started to use gene

rearrangement studies for IgH and TCR γ on FNAC

samples in our department to determine whether this is

of value in the diagnosis of difficult cases of lymphoma.

In the study, these techniques were used in fourty-two

cases and led to useful diagnostic information in 30

cases, as shown in Table 6. A negative finding for an

IgH and TCR γ rearrangement supported the diagnosis

of reactive hyperplasia in 18 cases, which lacked the

classic cytomorphologic features of reactive hyperpla-

sia, and helped to differentiate metastatic small cell car-

cinoma from lymphoma in 4 cases. A positive finding

for an IgH rearrangement was valuable in diagnosing

lymphoma in 8 cases. At our institution, ancillary stud-

ies are not routinely performed and samples for appro-

priate ancillary studies are selected by morphologic

findings through on-site evaluation by a cytopathologist

or because of clinical suspicion. We emphasize based

on the present study that ancillary studies can reduce

the FP rate and improve the general diagnostic accura-

cy of FNAC for lymphoid neoplasm. We cannot per-

form ancillary studies routinely on aspirated lymph

node material in the absence of a suspicion of lym-

phoma by on-site evaluation because of the cost-bur-

den and the relative low incidence of lymphoid neo-

plasm.1-3,6

Unsatisfactory specimens composed 6.0% (81 cases

of 1,346) of the total lymph node FNAs in our study,

which is a little lower than that obtained by other

authors.1-6 In 19 of the 81 cases, which had inadequate

material, a biopsy of persistent and enlarging lymph

nodes was done and in nine cases (11.1%), and malig-

nant tumors were found. These cases emphasize the

need for following up cases with inadequate material

on FNAC.

The on-site evaluation of FNAC samples was found

valuable, as it provided an 'on the spot' provisional

diagnosis and an interpretation of sample adequacy, in

addition it was useful for selecting samples for appro-

priate ancillary studies.2,22 Table 7 highlights the

marked reduction in the inadequate rate, after setting

up the FNAC room in our Department of Pathology, a

marked reduction from 15.5% to 3.0% in inadequate

specimens occurred. 

Tables 7 and 8 show additional results of interest.

The observed increase in the absolute number of

FNACs performed for lymphadenopathy diagnosis and

the marked reduction in the number of lymph node

biopsies required to reach a diagnosis exhibit confi-

dence in FNAC as an initial diagnostic tool and its

advantages versus surgical biopsy. However, the diag-

nostic accuracy of the modality has not improved great-

ly, though in the present study the introduction of an

ancillary studies reduced the FP rate, but not the FN

rate. Moreover, FP cases of overdiagnosis were due to a

cytopathologist's immediate assessment.

We conclude that FNAC is a useful initial diagnostic

tool in patients with enlarged palpable lymph nodes

and provides information that is of direct value for

patient management, although FNAC does not totally

replace surgical biopsy. We make the following sugges-

tions to increase its usefulness and overcome some of

its limitations. Optimal results are obtained by experi-

enced cytopathologists in combination with well-cho-

sen ancillary studies. Cytopathology based FNAC has

many advantages, however, overdiagnosis should also

be borne in mind. Guidelines concerning the applica-
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tion of ancillary studies are needed, that consider diag-

nostic accuracy, practicality, and cost-effectiveness.
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