Available online at www.ijmrhs.com

. International Journal of Medical Research &
ISSN No: 2319-5886 Health Sciences, 2016, 5, 11:252-256

Evaluating the reliability of ultrasonographic parametersin differentiating benign from malignant
superficial lymphadenopathy

Sarir Nazemi, Susan Mohammadi®, Ahmad Enhesari® and Hedayat M ohammadi*

1Assistant Professor, Department of Radiology Faculty of Medicine, Kerman University of Medical
Sciences, Kerman, Iran
2Assistant Professor, Department of Radiology Faculty of Medicine, Kurdistan University of Medical
Sciences, Sanandaj, Iran
3Assistant Professor, Department of Radiology Faculty of Medicine, Kerman University of Medical
Sciences, Kerman, Iran
4Assistant Professor, Department of Oral Diseased-aculty of Dentistry, Kurdistan University of Medical
Sciences, Sanandaj, Iran
*Corresponding Email: dr.susanmohammadi @gmail.com

ABSTRACT

Diagnosis of malignant |ymphadenopathy is of particular importance for treatment planning, before treatment
staging and also for prognosis determination. Currently various diagnostic procedures are used to differentiate
benign and malignant lymphadenopathy which are invasive and costly. Ultrasonography as a noninvasive, low-cost
and accessible method is proposed. The aim of this study was to evaluate the reliability of some ultrasonographic
parameters in differentiating malignant from benign superficial lymphadenopathies. In this study ultrasonography
was performed for lymph nodes of 100 patients who were eligible for pathological evaluation of superficial
lymphadenopathy. The most accessible lymph nodes were marked and biopsied. Sonographic and pathologic results
were compared. The sensitivity and specificity of the test and the appropriate cutoff point was determined based on
the Receiver Operating Characteristics (ROC) curve using SPSS Ver.17. From 100 evaluated |ymph nodes 55 were
benign and 45 were malignant. There was no significant difference between malignant and benign lymph nodes in
terms of cortical and medullary thickness (p=0.055),but there was a significant difference between benign and
malignant lymph nodes in terms of blood supply pattern and mean of Pulsatility Index (PI) (P=.007) and Resistive
Index (RI) (P<0.001) . The cortex thickness of 7.95 mm with 62.27 sensitivity, 72.77 specificity and 707 accuracy
was the appropriate cutoff point in differentiating malignant and benign lymphadenopathy. The color Doppler
criteriain combination with gray scale ultrasonography could be helpful to select patients for biopsy or Fine Needle
Aspiration (FNA), but cannot fully replace pathological evaluation.
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INTRODUCTION

Enlarged lymph nodes may be a part of the clinighs of a malignant process. Therefore, lymphaplatiy
diagnosis is of particular importance [1]. Diagsosf malignant lymph nodes is important for staging treatment
planning and also for prognosis determination [1k3]head and neck malignancies metastasis to lyegéh nodes
reduces patient’s survival as 50%. Currently varidiagnostic procedures are used to differentiat@gn and
malignant lymphadenopathy which are invasive anstlgdancluding; lymph nodes surgical removal, Matine
Resistance Imaging (MRI), CT scan (Computed Tonmuya and Position Emission tomography (PET) [4].
Invasive procedures such as removal of auxilianydlf nodes in breast cancer causes patient’s tyabid well as,
many patients may not have metastatic lymph noddsat take advantage of it, therefore using g tastessible,
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low-cost and non-invasive method with high sengitiand specificity to identify the involved lymphodes is
necessary [5]. Color Doppler Ultrasonography isppsed as a method to distinguish between benigmetignant
lymphadenopathy [2, 6-8]. However, the validity@dppler indices and also specified amount of vagcpétterns
in the differentiation between benign and maligismphadenopathy has not been determined yet [3].

The aim of this study was to evaluate the religbibif some ultrasonographic parameters in diffeéaging
malignant and benign superficial lymphadenopathfes.well as we evaluated the sensitivity and spatjf of
cortical thickness as a diagnostic marker for wéferentiated benign lymphadenopathy from malignan
lymphadenopathy and determined an appropriate d&igncutoff point.

MATERIALSAND METHODS

This cross-sectional study conducted on 100 patieito were eligible for pathological evaluationsofperficial
lymphadenopathy with FNS method in Afzalipour htalgn Kerman, Iran in 2013. According to similaudies [9]
and 96% sensitivity of ultrasonography to diagnasigles with cortex thickness less than 1.5mm arib 84
sensitivity of ultrasonography to diagnosis nodéh wortex thickness of 1.5-2.5 mm and also congidethe type |
error of 0.05and type two error of 0.20 and usiaated formula the sample size was determined @slyifiph
nodes [10]. Inclusion criteria were having palpaflgerficial lymph nodes which were consideredhistological
investigation by the physician. Patients who wexangined for lymphadenopathy previously and thesedse
(regardless to malignancy or benignity) was diagdosith other methods rather than ultrasonogrpldy raferred
to hospital for further investigation in terms @$else recurrence were exclude from the study.

Firstly, ultrasonography was performed for lympldes of 100 patients by a radiologist who was unawéinitial
diagnosis. The ultrasonography was performed uiagdison Accuvix V10 ultrasound system made by Samgsu
and level probes of 10MHZJltrasonographic parameters including; the cortekkhess, medullary thickness,
blood supply pattern also semi-quantitative indicatincluding; Resistive Index and Pulsatility IRdef the most
accessible lymph nodes were measured. The lympbasnwdre marked by radiologist through ultrasoundance
and FNA was performed or they were removed by a@ennm. Samples were evaluated pathologically then
pathological and ultrasonography results were thatthed and compared.

Data were analyzed using SPSS Ver.17. Chi-squateRisher's exact test and t-test were used tyznthe data.
The sensitivity and specificity of the test and dppropriate cutoff point was determined basedhenReceiver
Operating Characteristics (ROC) curve. The sigaifie level was determined as p<0.05.

RESULTS

A total of 100 lymph nodes from 100 patients wexargined, regardless of age and sex. The locatidheofymph
nodes in order of frequency consisted of; cervi@lauxiliary 22, inguinal 8 and from other parf¢le body 21.
From 100 evaluated lymph nodes 55 were reactiveighg and 45 were infiltrative (malignant).

The mean and standard deviation of PI for maligmates was 1.35+0.60 and for benign nodes it wa&+0.49
.The difference was significant statistically (p8@7). Also the mean and standard deviation of RInfi@lignant
nodes was 0.73%£0.19 and for benign nodes was 0.85+0rhis difference was also significant statatic
(p<0.001).

The average and standard deviation of cortex tleis&in malignant nodes was 11.37+8.41mm and fdghemdes
was 6.58+4.75. The difference was significant statlly (p=0.001).

The ratio of cortex thickness to medullary thiclev@gs more than 0.75 in 55 cases in which 35 (83)6&ses
were benign nodes and 20 (36.36%) cases were matigrodes. Medullary thicknesses in 45 cases waresa
zero in which 20(44.44%) cases were benign and5326(86) cases were malignant nodes. Generally thageno
significant difference between malignant and berignph nodes in terms of cortical and medullaryckniess
(p=0.055). (Table 1)

In terms of blood supply pattern the lymph nodesendivided into four categories including; peripdier central,
mixed (peripherals and central) and avascular.blbed supply pattern in 1 case was avascular aficcases it was
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both peripherals and central. In 28 malignant ndtlesblood supply pattern was peripheral and ircdes was
central. In 21 benign cases the blood supply pattess peripheral and in 31 cases was central. Tivae a
significant difference between benign and malignigniph nodes in terms of blood supply pattern (P€8).

(Table 1)

The ROC showed 0.70 that means accuracy of contekness in differentiating benign and malignanpesticial
lymphadenopathy is 70%.The sensitivity and spetjfiof cortex thickness in different cutoff pointwas
determined.(Table 2) ,(Figure 1)

The cortex thickness of 7.95 mm with 62.8ensitivity, 72.7 specificity and 70 accuracy was the appropriate
cutoff point in differentiating malignant and benitymphadenopathy.

Table 1. Freguency distribution of lymph nodesin terms of theratio of cortex thicknessto medullary thickness and the blood supply

pattern
Benign Malignant P Valus
No. | % No.| %
<0.75mm 35 63.63 20| 44.44
The ratio of cortex thickness to medullary thickh¢smedullary thickness= | 20 | 36.37 | 25 | 54.5¢ | 0.055
Total 55 100 45 100
The blood supply pattern Peripheral 21 40.38 28 70 0.005
Central 31 59.62 12 30
Total 52 100 40 100

Table 2. The cortex thickness sensitivity and specificity

The cortex thickness (mm)  Sensitivity (%) Spedifi¢Po)
7.15 62.2 69.1
7.6 62.2 70.9
7.95 62.2 72.7
8.1 57.¢ 74.5
8.3 57.8 76.4
ROC Curve
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Figure 1. ROC of lymph nodes cortex thickness
DISCUSION

Based on clinical observations it seems that tiekiless of the cortex to the medulla in benign aradignant
lymphadenopathies changes differently, therefoie réitio was considered as a new ultrasonograpdrianpeter in
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this study. Meanwhile the results of the study shdhat there was no significance in terms of thi® in benign
and malignant lymphadenopathies. Although the tesHowed that the cortex thickness in malignamtesovas
more than benign nodes. This finding was in coaststvith the results of Cho et al. [9].

Given the difference in cortex thickness in lympbdes this characteristic was considered as diffiatérg
parameter in benign and malignant superficial lyagEnopathies. Also the cortex thickness of 7.95waitim 62.2.
sensitivity, 72.7 specificity and 780 accuracy was determined as appropriate cutoff tpwindifferentiating
malignant and benign lymphadenopathies.

Large malignant tumors had angiogenesis factorsstimiilate the new blood vessels growth. Thesedi@ssels
are thin-walled and often do not have the musglerland also have irregular anastomosis and skamtsdo not
follow the normal blood supply pattern of the lympbdes. This abnormal blood supply pattern mayesan oy
color Doppler [8]. Results of present study showrat the dominant pattern of blood supply of madigihnodes
were superficial, in other words superficial pattef blood supply is in the interest of malignanibrs.But it
should be considered that the central blood supattern does not rule out malignancy. The findiof&a et al.
were similar with our result. They evaluated the @id Rl blood supply pattern and compared them with
pathological findings. The results showed that48490of benign lymph nodes the blood supply patteas wormal
while in 98% of malignant lymph nodes the blood@ypattern was abnormal [6].

In a study by Shirakawa et al. in 85.4% of metésigtnph nodes, 40.5% of lymphomatosis and 7.7%efign

lymph nodes the extrahillar vessels were obsert&H [n a study by Chikui et al the color-flow parater had the
lowest predictive value for cervical lymph node astasis (2), this study was not in consistent with study.

Perhaps the reason for this difference is the @djou of the study. Because their study was reactsge and also
was limited to those patients with known cervicglamous cell carcinoma, while our patients were kmatwn

before the study and metastatic lymphomas wereseparated from other total superficial lymph noded they
were evaluated regardless to the type of disease.

In this study the PI and RI were evaluated .Thelteshowed that Pl and Rl wer&.35 and>0.73 respectively in
malignant lymph nodes which indicated malignancgerefore it can be said that Pl and Rl could bgfbklin
differentiating malignant from benign lymph nodés.a study by Shirakawa et al the mean of RI andnPI
metastatic tumors were reported as more than bdnigors. Based on their results PI>1.3 and RI>hdiate
malignancy [11]. In a study by Na et al. Pl andaRke specific for malignant lymphadenopathies. Tiletermined
cutoff points 0.8 for Rl and 1.5 for PI in maligndymph nodes, sensitivity was 100% and specifitityboth were
47% and 55% respectively. They also concludeduhbke benign tumors 98% of malignant tumors haifeent
pattern of blood supply [6].

In a study by Choi et al. mean and standard dewiatif Rl for malignant lymph nodes was 0.92+0.28 &or
benign lymph nodes it was 0.52+0.11. They conclutietl Spectral Dopller Ultrasonography is ableiftetentiate
malignant nodes from benign nodes with high acgur@beir findings were in consistent with our stya@y

CONCLUSION

Based on our results the color Doppler criteri@ambination with gray scale ultrasonography cowddhkelpful to
select patients for biopsy or Fine Needle AspirafleNA), but cannot fully replace pathological exation.
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