
Abstract. – OBJECTIVE: Our aim was to deter-
mine the presence or absence of malignant etiolo-
gy in the epidemiological, clinical and laboratory re-
sults of patients undergoing lymph node biopsies.

PATIENTS AND METHODS: This study was
carried out between January 2013 and April
2014. We enrolled a total of 150 adult patients
who had lymph node biopsies. 73 of these were
females (48.7%) and 77 were males (51.3%). The
epidemiological characteristics, clinical and
laboratory findings were evaluated and com-
pared with the pathological results.

RESULTS: Leukopenia (p=0.05) thrombocytope-
nia (p=0.03) and increased lactate dehydrogenase
levels (p=0.01) were found to be associated with
the malignancy. In the cervical, submandibular,
axillary and inguinal areas lymphadenopathy was
generally seem to be benign while the rate of ma-
lignancy was higher in the intra-abdominal and
supraclavicular regions. In those cases who had a
lymph node index of below 2 there was a higher
rate of malignancy (p=0.04). In cases which lym-
phadenopathy accompanied by splenomegaly
has been found associated with malignancy
(p=0.009). No association with regards to malig-
nancy was found with the erythrocyte sedimenta-
tion rate, C-reactive protein and hepatomegaly.

CONCLUSIONS: According to the results of
the study five variables including cytopenia,
lactate dehydrogenase levels, splenomegaly,
lymph node index below 2, intra-abdominal and
supraclavicular lymphadenopathy were con-
cluded to be the most suitable means of pre-
dicting malignant etiology.
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Introduction

Lymphadenopathy is a common clinical sign.
It may be revealed, as an incidental finding, dur-
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ing the course of examinations for completely
different reasons. It is at that moment that any
signs or symptoms will require the intervention
of a health care provider. The physician then has
to decide whether or not the lymphadenopathy
(LAD) is normal or whether further investiga-
tions may be required including biopsy. Taking a
detailed history, doing necessary laboratory tests
and performing a thorough physical examination
will help the physician to evaluate the LAD1-4.
All of the patients in this study were admitted to
our clinic and lymph node biopsies were per-
formed. The patients’ demographic characteris-
tics, clinical and laboratory results were then
carefully evaluated.

Patients and Methods

This study carried out between January 2013
and April 2014; a total of 150 patients who had
underwent LAD biopsy were enrolled. There
were 73 females (48.7%) and 77 males (51.3%).
Our exclusion criteria were patients who had had
a previous diagnosis of malignancy and, there-
fore, had received either chemotheraphy or radio-
theraphy. We recorded the patients’ age and gen-
der characteristics along with their hemogram
parameters, leukocyte, platelet count, concomi-
tant presence of hepatomegaly and splenomegaly,
the location of the lymph nodes (cervical, sub-
mandibular, supraclavicular, axillary, inguinal,
intra-abdominal), lymph node diameter, patho-
logical diagnosis, C-reactive protein (CRP), ery-
throcyte sedimentation rate (ESR) and lactate de-
hydrogenase (LDH) values. In the ESR assess-
ment for woman (age+10)/2 and for men age/2
the values were determined according to the
rules, high and low values were calculated ac-
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the remaining 4 (2.7%) were malignant. There
was no significant association between malignan-
cy and hepatomegaly (p=1.215). 12 out of 41 pa-
tients (29.3%) with a malignancy diagnosis to-
gether with 11 out of the total 109 patients with a
benign diagnosis were found to have
splenomegaly. Therefore, there was seen to be a
statistically significant association between
splenomegaly and malignancy (p=0.009). A lim-
ited association between anemia and malignancy
was also found (p=0.069). In the study the pres-
ence of leukopenia and thrombocytopenia was al-
so linked to malignancy (p=0.056), (p=0.031)
(Table III).

There was no significant relationship between
malignancy and CRP and ESR (p=0.466,
p=0.582) respectively. LDH levels were high in
63.4% of cases showing malignancy while LDH
levels were normal in the remaining 36.6% of
cases. In this way an association between high
LDH levels and the presence of malignancy was
observed (p=0.01). 68.3% of patients had a
lymph node index rating below 2, while the re-
maining 31.7% were found to have an index rat-

cordingly5. For size criteria of the nodes, the lon-
gitudinal diameter and the transverse diameter
were considered and the ratio of the former to the
latter was calculated to obtain Solbiati Index6.
Two groups were than established in relation to
whether the (lymph node) index as 2 or over or
rather as below 2.

Statistical Analysis
Patients were statistically divided into two

groups according to whether their pathological
diagnosis showed as benign or malignant. SPSS
17.0 programme (SPSS Inc., Chicago, IL, USA)
was used for all statistical analysis. Numerical
data were expressed as ± mean standart devia-
tion. In addition to numerical data all frequency
analysis was given in percentages. Chi-square
test was used to perform statistical analysis relat-
ing to the presence or absence of malignancy
subsequent to the lymph node pathology results.
p < 0.05 was considered statistically significant.

Results

A total of 150 patients were enrolled in our
study. Of these 73 were female (48.7%) and 77
were male (51.3%). According to the patients’
hemogram parameters there were found to be 44
(29.3%) cases of anemia, 14 (9.3%) of leukope-
nia, 16 (10.7%) with leukocytosis, 21 (14%) with
thrombocytopenia and 7 (4.7%) with thrombocy-
tosis. In this study there were 81 (54%) cases
were the ESR values were seen to be high in
comparison with the normal for their age group.
69 (46%) patients were found to have high LDH
values and a further 69 (46%) patients had in-
creased CRP levels. 82 patients (54.7%) were be-
low 2 on the lymph node index whereas 68
(45.3%) were at 2 or above on the same index
scale. The distribution of patients LAD based on
localization and frequency can be seen in Table I.
Malignancy was present in a total of 42 cases
(27.3%) while 108 cases (72.7%) were found to
be benign. The pathological diagnosis of all cas-
es can be seen in Table II.

The pathological diagnosis of malignant cases
were diffuse large B cell lymphoma (37.5%),
metastatic carcinoma (32.5%), Hodgkin’s lym-
phoma (20%), manthle cell lymphoma (5%),
chronic lymphocytic leukemia (2.5%), follicular
lenfoma (2.5%) and schwannoma (2.5%).

A total of 8 cases (5.3%) were found to have
hepatomegaly. 4 (2.7%) of these were benign and
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Lymph node location Number (n)

Cervical 53 (35.3%)
Axillary 53 (35.3%)
Inguinal 28 (18.7%)
Submandibular 9 (6%)
Supraclavicular 4 (2.7%)
Intra-abdominal 3 (2%)

Table I. The distribution of patents LAD based on localiza-
tion and frequency.

Pathological diagnosis Number (n)

Normal 47 (31.3%)
Reactive lymph node 35 (23.3%)
Lymphoma 26 (17.3%)
Metastasis 13 (8.7%)
Granulomatous reaction 11 (7.3%)
Chronic lymphadenitis 8 (5.3%)
Non-diagnostic 3 (2%)
Abscess 2 (1.3%)
Kikuchi syndrome 1 (0.7%)
Sinus hystiocytosis 1 (0.7%)
Lipoma 1 (0.7%)
Chronic lymphocytic leukemia 1 (0.7%)
Schwannoma 1 (0.7%)

Table II. The pathological diagnosis of all cases.



ry and biopsy results. We have concluded that in
adult patients presenting with LAD, such results
as cytopenias (leukopenia, thrombocytopenia),
LDH levels, the presence of splenomegaly,
lymph node index below 2, intra-abdominal and
supraclavicular LAD can be used to accurately
predict malignant etiology.

The diagnosis of benign or malignant LAD in
patients may be based on varying criteria. One of
these is a three variable model. The first variable
is an abnormal chest X-ray. The second is if the
lymph node size is greater than 2 cm. Finally the
third is to evaluate ear, nose and throat symp-
toms. The use of these three variables in combi-
nation in patients (age between 9 and 25 years)
enable us to estimate biopsy requirements in
97% of cases11. In another model we use six vari-
ables (age, tenderness, lymph node size, supra-
clavicular location, texture and generalized pruri-
tus) to distinguish benign versus malignant
LAD12,13. In this study variables such as the pres-
ence of cytopenia (denoted by leukopenia and
thrombocytopenia), elevated LDH levels, the
presence of splenomegaly, lymph node index be-
low 2, intra-abdominal or supraclavicular LAD
were all found to be associated with the presence
of malignancy.

Lymphadenopathy is most frequently observed
in the neck and head region. Differential diagno-
sis of LAD is extremely difficult. Malignancies
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ing of 2 or over. It can be concluded that a lymph
node index rating below 2 would suggest the
presence of malignancy (p=0.045).

A relationship was observed between the pres-
ence of malignancy and the location of the
lymph node (p=0.04). It was determined that in
the cervical, submandibular, axillary and in-
guinal sites LAD was benign while there was a
tendency toward malignancy in intraabdominal
and supraclavicular LAD (Table IV).

Discussion

Despite the fact that most LAD appears to be
benign, they may signal malignant disease. The
most worrisome situation that both doctors and
patients may face is that when LAD indicates
such a serious condition there is always the pos-
sibility of a malignancy. Physicians need to take
a careful and detailed history, do a thorough
physical examination and laboratory tests as well
as perform a lymph node biopsy in order to
achieve an accurate evaluation7-10. In our knowl-
edge this is among the few studies including
adult population with LAD. The present study
suggests important parameters for the prediction
of malignant etiology in LAD cases such as con-
sidering the demographic characteristics, looking
at the relationship between the clinical, laborato-

Benign Malign Total Significance

Absence of anemia 82 (75.2%) 24 (58.5%) 106 (70.7%) p= 0.069
Anemia 27 (24.8%) 17 (41.5%) 44 (29.3%)
Absence of leukopenia 90 (92.8%) 29 (80.6%) 119 (89.5%) p=0.056
Leukopenia 7 (7.2%) 7 (19.4%) 14 (10.5%)
Absence of thrombocytopenia 93 (89.4%) 28 (73.7%) 121 (85.2%) p=0.031
Thrombocytopenia 11 (10.6%) 10 (26.3%) 21 (14.8%)

Table III. The relationship between anemia, leukopenia, thrombocytopenia and the presence of malignancy in patients.

Location of lymph node Benign Malign Total

Cervical 36 (69.2%) 16 (30.8%) 52 (34.4%)
Submandibular 7 (77.8%) 2 (22.2%) 9 (6%)
Axillary 38 (71.7%) 15 (28.3%) 53 (35.6%)
Inguinal 25 (89.3%) 3 (10.7%) 28 (18.8%)
Intra-abdominal 1 (33.3%) 2 (66.7%) 3 (2%)
Supraclavicular 1 (25%) 3 (75%) 4 (2.7%)
Total 108 (72.5%) 42 (27.5%) 150 (100%)

Table IV. The relationship between the location of the lymph node and the presence of malignancy.



are most commonly seen in cervical and supra-
clavicular LAD7. This study we have tried to in-
vestigate the relationship between the lymph
node location and malignancy. It was found that
intra-abdominal and supraclavicular malignancy
rates were high; 66.7% intra-abdominal and 75%
supraclavicular respectively. There is a high risk
of malignancy in supraclavicular LAD and,
therefore, early biopsy should be considered in-
dependently of the size14,15. Looking at further
studies, supraclavicular LAD malignancy has
been detected in some 34-50% of cases. It has
been found that the risk was great age of
forty16,17. The fact that in our study the frequency
of malignancy in supraclavicular and intra-ab-
dominal LAD was not very high may be due to
the relatively lower number of our patients.

When evaluating the hemogram parameters of
our patients it was discovered that 29.3% had
anemia, 9.3% had leukopenia and 14% thrombo-
cytopenia. Hemograms of patients with LAD
have shown that the presence of such abnormali-
ties as anemia, leukopenia and thrombocytopenia
are likely to increase the incidence of malignan-
cy. One of the study it was observed that patients
with malignancies had a higher prevalence of
anemia, thrombocytopenia, leukocyte, mediasti-
nal or hilar LAD when compared to benign
cases18. There is limited observed data available
on this subject in general literature.

The ESR, CRP and LDH levels are not specif-
ic and usually related to infection or inflamma-
tion. In literature, hepatosplenomegaly, mediasti-
nal LAD, systemic symptoms and increased
LDH levels have all been associated with malig-
nancy19. In our study, a significant association
was found between high LDH levels and the
presence of malignancy. Sedimentation and CRP
were found to be high in approximately half of
the patients in the study group. There was no di-
rect association between malignancy and sedi-
mentation and CRP levels. The high ESR and
CRP level was interpreted as an acute phase reac-
tant since the biopsy results has showed high rate
of reactive lymphoma, metastasis, chronic lym-
phadenitis or granulomatous reaction.

One of the important criteria in the differentia-
tion of benign and malignant LAD concerns the
lymph node diameter. In our study we use the Sol-
biati lymph node index to calculate the ratio of
large and small diameter lymph nodes6. Generally,
the rounded nodes carry higher suspicion of ma-
lignancy in comparison with oval shaped nodes. In
the LAD area, series of evaluations of LAD were

used. It was found that when under 1 cm2 there
was no evidence of malignant LAD in patients.
Between 1-2.25 cm2 8% of the patients had malig-
nant LAD and 38% had malignancy when the
node was greater than 2.25 cm2 in size20. In a
study the ratio of 1 to share diameter reactive
lymph nodes was found to be over to 86% of the
cases21. It was emphasized that the LAD shape
minimal axial diameter in combination with mini-
mal axial diameter criteria increases accuracy. It
has been observed that the malignant LAD has a
low Solbiati index score (average 1.5) while the
benign LAD has a high index score (average 2.4)6.
Our study is compatible with literature in the inci-
dence of malignancy was higher in those patients
with a lymph node index below 2.

LAD is detected in a significant number of
hematologic malignancies. Likewise it is seen in
an important portion of clinical splenomegaly22.
In literature has reported that 449 patients with a
prevalence of 27% had hematologic malignan-
cies23. A study splenomegaly found an 18%
prevalence of hematologic malignancy24. In our
study into LAD etiology it was noticed that there
was an increased rate of malignancy in patients
with splenomegaly (29.3% malign cases com-
pared to 10.1% benign cases). As can be seen
from these results there is increased probability
of malignancy when LAD is accompanied by
splenomegaly.

Conclusions

We suggest that as far as LAD patients results
is concerned five variables including cytopenia,
increased LDH, splenomegaly, lymph node index
rating of 2 or above, the presence of intra-ab-
dominal and supraclavicular lymphadenopathy
might be the most suitable predictor between be-
nign and malignant etiology.
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