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 الخالصة
 ما إذا كانت صدوية السرة لوحدها  هي معيار جيد للكشف عن  انتقاالت العقد اللمفاوية  العنقية اخلبيثة لدى مرضى  سرطان  معرفة  اىلةتدف الدراس :أألهداف

 90-40أنثى)،بعمر( 6 ذكر،14: مت فحص عشرون  مريضا مشخص بإصابته بسرطان الفم ذو اخلاليا احلرشفية (المواد وطرائق العملالفم ذو اخلاليا احلرشفية . 

) عقدة ملفاوية عنقية وكان املعيار الوحيد املستخدم للتمييز بني العقد اللمفاوية العنقية اخلبيثة واحلميدة 112)سنة باستخدام  األمواج فوق الصوتية ،حيث مت  تقييم (

هو صدوية السرة. قُيمت هذه العقد من ناحية (وجود السرة، العدد،واحلجم،واملوقع،،و الشكل، فضال على التنخر). متت مقارنة  نتائج فحص االمواج فوق الصوتية 

%) 84,09:اظهرت نتائج فحص االمواج فوق الصوتية، حساسية (النتائج) ) غري املزاوج واختبار (فشر).tللعقد اللمفاوية  مع الفحص النسيجي باستخدام اختبار

: اظهرت نتائج الفحص جاتاالستنتا %). 90,28 % ) والقيمة التنبؤية السلبية (92,5%) والقيمة التنبؤية االجيابية (91,07%) ودقة (95,59ونوعية (

باالمواج فوق الصوتية دقة عالية باستخدام صدوية السرة كمعيار وحيد يف الكشف عن انتقاالت العقد اللمفاوية  العنقية اخلبيثة ملرضى  سرطان  الفم ذو اخلاليا 

 .احلرشفية. كلمات مفتاحيه: العقد اللمفاوية العنقية، سرطان  الفم ذو اخلاليا احلرشفية ، األمواج فوق الصوتية

ABSTRACT 
AIMS: This study was conducted to see whether the  hilar echogenicity alone  is a good criteria for 
detection of  cervical  lymph node metastasis in patients with oral squamous cell carcinoma(OSCC). 
MATERIALS AND METHODS: Twenty patients  with  OSCC ( 14 males and 6 females) , their  age 
40- 90  years  , were examined sonographically,  and the number of cervical lymph nodes studied was 
112. Hilar echogenicity alone was used as a criteria to differentiate between benign and malignant 
cervical lymph nodes. Lymph nodes were evaluated for their echogenic hilus,  number, size, site, shape  
, as well as for necrosis. The results of  US evaluation were compared with histopathologic outcome  
using    unpaired t-test and Fisher’s exact  probability  test.  RESULTS:  Ultrasound examination 
yielded a sensitivity as  84.09%, specificity 95.59%,   accuracy 91.07%, positive predictive value 
(PPV) 92.5%  , and negative predictive value (NPV) 90.28%. CONCLUSIONS. Sonographic 
examination have a high accuracy in detecting cervical lymph node metastasis in patients with oral 
squamous cell carcinoma,  depending on hilar echogenicity as a diagnostic criteria . 
Keywords: Cervical lymph nodes, oral squamous cell carcinoma ,ultrasound.. 
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INTRODUCTION 
Oral cancer is the sixth most common  

malignancy in the world ; the majority are 
mucosal squamous cell carcinomas.P

(1)
P 

OSCC is  accounting  95% of all oral  
malignant lesions. The most affected sites 
are the tongue, inferior lips and floor of 
the mouth.P

  (2)
P  

Accurate pretreatment evaluation of 
patients with  head and neck squamous 
cell carcinoma ( HNSCC) is fundamental 

for optimal treatment planning  by a  
thorough assessment of the primary tumor 
and the status of the regional (cervical) 
lymph node.P

(3)
P  Regional metastasis is an 

important factor in the treatment and  
prognosis of oral cancer patients, because 
the presence of metastatic node reduces 
the 5-year survival rate by 50% and the 
presence of another metastatic node on the 
contralateral side further reduces the  
survival rate by 25%. P

(4-7)
P   
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Although lymph node micrometastas-
es which cannot  be observed macroscopi-
cally may be present at the cellular level, 
and although there may be small lesions 
which cannot be detected even by ultraso-
nography, it is very important to perform 
pretreatment ultrasonographic assessment 
of lymph nodes less than 10 mm in diame-
ter. This suggests that ultrasonography is  
indispensable for metastasis evaluation.(8)  
The spatial resolution achieved by modern 
US machines,  is  surpasses that of both 
multislice CT and MRI. Images are rapidly 
acquired, artifacts  are few, and the  
technique is highly acceptable  to most 
patients.(9)  

Gray-scale sonography is widely used 
in evaluation of  the number, size, site, 
shape, borders, matting, adjacent soft-
tissue edema, and internal architectures of 
cervical lymph nodes.(10,11)  

In  this study , hilar echogenicity  was  
selected as a diagnostic criteria to see 
whether it is a reliable indicator for  
detection of  cervical lymph nodes metas-
tasis in patient with  OSCC.  

The aim of the study is to assess the 
accuracy of US in detecting lymph node 
metastasis depending on hilarechogenicity.  

 
MATERIALS AND METHODS 

This study was done in Department of 
Oral Medicine, Dentistry College ,  
Damascus University. A total of  20  
patients  with oral SCC , 14 male and 6 
female , ranging in age 40- 90  years with 
a mean age of 65years , were examined 
sonographically. All the scans were per-
formed with Convex Scan-
er/Convex/Linear Ultrasonic Scanner(HS 
4000  Honda Electronic CO.,LTD-Japan) 
and 10 MHz linear-array transducer . The 
number of cervical lymph nodes studied 
was 112. These patients  underwent neck 
dissection along with the excision of the 
primary tumor. Eighteen patient under-
went unilateral  neck dissection and two 
bilateral . Out of twenty cases,  eight were  
supraomohyoid  and  twelve were  radical 
neck dissection ,which performed  1-2 
weeks after clinical and US examination. 
The primary tumor sites were :  thirteen  of  
buccal mucosa, four  of the tongue,  three 
posterior trigone.  

  Inclusion criteria were clinical evidence 
and histopathologic confirmation of oral 
cancer with or without cervical lymphade-
nopathy (N-all) and  surgery as primary 
form of treatment, neck dissection is per-
formed at the time of first treatment and no 
distant metastasis at diagnosis. None of the 
patients had: 

- Positive history of treated or untreated 
malignancy of any other organ or sec-
ondary elsewhere in the body. 

 - Previously undergone a neck dissection 
on the affected side or received  
pre-operative radiation therapy or che-
motherapy. 

For ultrasound examination, the  
distribution of the lymph nodes of the neck 
was studied by following the classification 
established by(12) , according to which the 
cervical lymph nodes are classified into 8 
levels according to their location in the 
neck. Scans were obtained with the  
transducer placed transversely and longi-
tudinally and measurements made in the 
plane that showed a maximum cross sec-
tional area. 

The US criteria used to differentiate 
benign from  malignant lymph nodes was 
the presence / absence of the echogenic 
hilum only ,as the presence of an echogen-
ic hilus within lymph nodes was previous-
ly considered a sign of benignity.(11,13,14)   

On US, the echogenic hilus appears 
as an  hyperechoicintranodal linear struc-
ture which is continuous with the  
adjacent perinodal fat.(15,16)  All  detected 
lymph nodes were assessed for their site, 
size, numbers, shape (short-to-long-axis 
[S/L] ratio)  , as well as for the presence of 
an echogenic hilum , and necrosis. 

During  surgery  , the  lymph  nodes  
were  excised  en bloc  along  with the  
adjacent  reference  structures  to  ascertain  
more  easily the spatial relationship be-
tween the excised nodes and surrounding 
structures such as  muscles , salivary  
glands , and veins. All specimens were  
dissected immediately  after  the  removal , 
the  size  of  the  node  was measured   ( 
short   and  long  axis )  and  used for 
comparison  with  nodes  studied son-
graphically  . In   groups  of   nodes ,  the   
node  that   most    nearly corresponded  to  
the  detected   one was  selected . The  
neck  dissection specimen  was  marked   
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so   that   levels  could  be   identified    by    
the pathologist  .  Although  all  nodes  
were   removed from  specimens  and sub-
jected  to  histological  examination(HE) ,  
only  nodes  that correlated with ultrasonic  
observations   served  as  materials  for  
this  study. 

The  lymph  node  specimens  were   
sent as  separate groups in separate  
containers  for  histopathology . If   more  
than  one lymph  node   was to be sampled  
from  one  site   , the  anatomic and  
morphologic correlation   between  the   
lymph   nodes   examined   and  excised  
was determined to ensure that they  were  
from  the  same  site.  All  biopsied lymph 
nodes were fixed , embedded in paraffin,  
sliced in 4 µm  thickness  and  stained  for  
microscopic examination   by   
hematoxylin   and   eosin ,  and  each  node  
was pathologically  determined  to  be   
metastatic or  benign . Then  the  US  
findings  were  compared  with   histopa-
thologic  findings, which is the gold-
standard diagnostic testing for the pres-
ence of metastatic lymph nodes(17) . The  
correlation  between  all  sonographic  pa-
rameters  and  histological diagnosis was  
statistically analyzed for each  lymph  
node . An unpaired t-test was employed  
for  comparison  of long axis diameter , 
short axis diameter and shape index  

between metastatic and benign nodes. 
Fisher’s exact  probability  test  was used 
for comparison of the  pattern of internal 
echoes  and  existence of echogenic hilus .  
All statistical procedures were carried  out  
using  a  statistical   analysis  software  
application   program (SPSS 20 ) .    
Difference was  considered  as  significant  
if  P ≤ 0.05. 
 

RESULTS 
One  hundred  twelve   resected  

lymph  nodes   were  correlated  with the  
sonographic images. These  nodes were 
incorporated in the  drainage  regions  of  
the primary tumors . The anatomic  
locations  of these  nodes involved by  
metastases    were  as  follows : 47 ( 42%)   
submandibular  region  , 39 ( 34.8%)    
upper cervical  region , 15(13.4%)    
submental region , 11(9.8%)  middle   
cervical  region ,     no  involvement  to  
other  regions, 45  of the 112 nodes were 
histologically diagnosed  as metastatic and  
67  node as benign. On comparing US  and 
HE ; 65 lymph nodes  were  true  negative, 
37 true positive, 7 false negative , and 3 
false positive . 

In  this  study  , the  hilar  echogenici-
ty   shows  significant difference  in  both 
US and  HE as shown in Table (1), (2)  . 

 
Table (1): Represent hilus echogenicity in US 

Hilum Benign n (%) Malignantn (%) Total  n(%) Chi-Square P- value 
Absent 4(9.3) 39(90.7) 43(100) 87.998 .000(**) Present 67(97.1) 2(2.9) 69(100) 

n: number ,US: ultrasound.(**) P-value ≤ 0.01 significantly different 

 

Table (2): Represent hilus echogenicity in HE 
Hilum Benign n(%) Malignant n(%) Total n(%) Chi-Square P-value 
Absent 2(5.4) 35(94.5) 37(100) 

75.001 .000(**) Present 65(86.6) 10(13.3) 75(100) 
n: number ,(**) P-value ≤ 0.01 significantly different ,HE: histological examination. 
 

The  mean  and  standard  deviation  
of  the  long  and short axis  diameter  ,  
and  shape  index  for  malignant  and   
benign  nodes  were  show  significant  
differences  in  both  US  and HE as  in  
Tables (3),(4),(5),(6).  The  comparison 

between   size  and  shape of  nodes in  US  
and    HE , shows  no  significant   
differences  as  in  Table  (7) .The   
comparison  between  US and  HE in  
detection  of  necrosis  shown  in   
Table (8 ). 
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Table (3): Represent long and short axis diameter in 112 node in US. 

  Malignant Benign  P-value t-test Mean ± SD Mean ± SD 
.000(**) 4.212 12.733 ±6.469 8.878 ±3.211 L 
.000(**) 4.915 9.34 ±6.078 5.49 ±1.981 S 

  71 41 n 
n:  number, SD: Standard Deviation , L:long axis , S: short axis ,US: ultrasound,  
(**) P-value ≤ 0.01 significantly different 

 
 

Table (4): Represent long and short axis diameter  in 112 node in HE 
  Malignant Benign  

P-value t-test Mean ± SD Mean ± SD 
.000(**) 4.657 13.48 ±6.126 9.14 ±3.732 L 
.000(**) 5.665 9.78 ±5.036 5.95 ±1.89 S 

  45 67 n 
n: number, SD: Standard Deviation , L:long axis , S: short axis ,HE: histological examination             
(**) P-value ≤ 0.01 significantly different. 

 
 

Table (5): Represent the shape of 112 node in US 
Malignant Benign  P-value t-test Mean ± SD P-value t-test Mean ± SD 

.000(**) 6.568 
 

0.773 ±0.147 .000(**) 11.424 0.748 ±0.146 S/L ≥0.5 
0.319 ±0.117 0.369±0.090 S/L < 0.5 

36 (87.8%) 48 (67.6%) n: ≥0.5 
5 (12.2%) 23 (32.4%) n: <0.5 

41 71 Total n 
n:  number, SD: Standard Deviation , L:long axis , S: short axis ,US: ultrasound 
(**) P-value ≤ 0.01 significantly different. 
 
 

Table (6): Represent the shape of 112 node in HE 
Malignant Benign  P-value t-test Mean ± SD P-value t-test Mean ± SD 

.000(**) 5.202 0.755 ±0.151 .000(**) 6.865 0.727 ±0.167 S/L ≥0.5 
0.397 ±0.047 0.367 ±0.102 S/L < 0.5 

40 (88.8%) 56 (83.5%) n: ≥0.5 
5 (11.2%) 11 (16.5%) n: <0.5 

45 67 Total n 
n:  number, SD: Standard Deviation , L:long axis, S: short axis, HE: histological examination 
(**) P-value ≤ 0.01 significantly different. 
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Table (7): Comparison of lymph nodes size and shape between US and HE. 

SD: Standard Deviation , L:long axis , S: short axis ,US: ultrasound ,HE: histological  
examination , t:t test, P:P-value 

Table (8): Comparison between US  and HE in detection of necrosis. 

Necrosis US   n(%) HE   n(%) 
Present 25(61) 28(62.2) 
Absent 16(39) 17(37.8) 

n: number ,US: ultrasound ,HE: histological examination                     

 
The efficiency of US to detect  

malignant nodes was evaluated in term of  
sensitivity, specificity, accuracy, PPV, and 
NPV, with HE as  a gold standard.  US  
showed a  sensitivity of  84.09%,  specific-
ity  of  95.59%  ,   accuracy  of  91.07%  ,  
PPV   of  92.50%  , NPV   of   90.28%.  
 

DISCUSSION 
Many studies have reported the  
usefulness of US for the diagnosis of 
lymph node metastases depending on:size  
,  shape , presence  or  absence  of  the  
hilum ,  echogenicity, margins  , intranodal  
necrosis,  reticulation, calcification ,  
matting  and  soft  tissue  edema P

(18-24)
P   . In 

these reports, ultrasound scanning had a 
diagnostic accuracy rate of about 90% in 
cervical lymph node staging P

(22)
P and  was 

significantly better than CTP

(21)
P.   

The presence of  central echogenic hilus in 
normal and reactive nodes is due to the 
abutment of multiple medullar  
sinuses acting as interfacesP

(6,10,11)
P ,  which 

is the result of multiple fluid-filled sinuses, 
each of which acts as an acoustic interface, 
partially reflecting incident sound waves 
and imparting an echogenic structure, 
whilst fatty infiltration makes the hilus 

more obvious.P

(15,25-27)
P Previously it was 

thought that the  echogenic hilus  represent  
intranodal fat within the lymph node  
P

(16,28,29)
P .  It has been shown that about 90% 

of benign cervical nodes with a diameter 
above 5mm display an echogenic hilum 
P

(11,30)
P. Malignant nodes are, traditionally, 

described as having no visible hi-
lumP

(6,10,11,21)
P. The absence of the echogenic 

hilus on US is due to tumor infiltration of 
the sinuses with distortion of the internal 
architecture, which no longer has multiple 
reflective surfacesP

(31)
P.This replacement is 

considered  as a diagnostic criteria of ab-
normality and is significantly greater in 
malignancies than in benign lesionsP

(32)
P. 

In this study, the hilum was absent in 
39(90.7 %)   malignant lymph node out of 
43(100 %) and present  in 67   (97.1%)    
benign nodes out of  69 (100%) in US  , 
this result is in agreement with Ahuja et 
alP

(31)
P who show 91.5% of 118 malignant 

nodes without echogenic hilus, and   with 
Yuasa et al P

(33)
P , who detected   458 nodes 

in patients with N-all HNSCC, and found 
the echogenic hilum was missing in 90% 
of the metastatic nodes. In HE  it  was  
absent  in 35(94.5 %) malignant  node  out 

 

Benign  Mean ± 
SD t P 

Malignant   
Mean ± SD t P 

US HE US HE 
 8.877± 

3.211 
9.143± 
3.732 .449- .654 12.733±

6.469 
13.482
±6.125 -.551 .583 L 

  
S 5.487± 

1.981 
5.95± 
1.889 -1.40 .163 9.335± 

6.077 
9.777±
5.035 -.369 .713 

 0.369± 
0.090 

0.748± 
0.146 

0.367± 
0.102 

0.727± 
0.167 

.055 
 

.682 

.956 
 

.497 

0.319±0
.117 

0.773±0
.147 

0.397±
0.047 

0.755±
0.151 

-1.393 
 

.530 

.201 
 

.597 

S/L0.5< 

S/L>0.5 
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of 37 (100%) ,and  present in  65 (86.6%) 
benign nodes out  of  75 (100%). 

Depending on this result, which 
shows that the echogenic hilum is a  
reliable indicator in detecting lymph node 
metastasis, other parameters such as size, 
shape   and  necrosis  , was studied. 

The size of  metastatic nodes showed 
larger long and short axis diameters than 
benign nodes with significant differences 
in both US and HE. When matching the 
nodal  size between US and HE ,it shows 
no significant differences , which means 
that ,  size of lymph nodes is a significant 
criteria in diagnosis. This result is in 
agreement with Dangore-Khasbage 
et al. P

(34) 
The shape of cervical nodes was  

assessed  by  the ratio of  short  and long 
axis (S/L ratio). Normal lymph nodes are 
usually oval or elongated  (S/L < 0.5), 
whereas metastatic nodes tend to be round 
(S/L ≥0.5) (1,35-37). In this study the  
relationship between HE and US  for the 
shape index (S/L) of  benign and  
malignant lymph nodes show no  
significant difference , which means that 
the shape is a significant criteria for the 
diagnosis. The roundness relationship  
(S/L  ≥0.5)  of  malignant nodes shows 
87.8% of 41 in US, and 88.8% of 45 in 
HE. In benign lymph nodes 67.6% of 
71lymph nodes  were  round (S/L  ≥0.5) 
and 32.3%  were  oval (< 0.5  ) in US, and 
83.5% of 67 round, and 16.5% oval  in 
HE. The roundness of benign nodes may 
be due to the large number of sub  
mandibular lymph nodes detected in this 
study (42%) ,which are normally round 
P

(10,11)
P, and because the overlapping of US 

findings. 
In the present study, the size and  

shape of nodes were  a significant crite-
rion, because,  in malignant nodal disease, 
the infiltration of the node by malignant 
tissue changes the shape and deforms the 
normal echogenic hilum. Thus, the charac-
teristic findings of metastatic node are en-
largement with a round to spherical shape 
and loss of hilar structure. P

(20)
P  In benign 

reactive nodes, the diffuse nature of the 
process usually preserves the normal nodal 
shape and echogenic hilar structure. P

(38) 
PAll 

lymph nodes in this study were hypoe-
choic compared to neighboring  muscles , 

but hypoechogenicity is not a useful diag-
nostic sign, because Lymphomatous , tu-
berculous  and lymphadenitis nodes are 
also hypoechoic.P

(10,11) 
Lymph nodes with intranodal necro-

sis, regardless of their size, are pathologic , 
and indicate malignancy in most instances. 
Intranodal necrosis can be classified into 
two types: cystic necrosis (also known as 
liquefaction  necrosis) and coagulation 
necrosis P

(10,15,16,25)
P , Cystic necrosis appears 

as eccentric fluid area within the structure 
of the lymph node . It is more frequent in 
squamous carcinoma metastases , but it 
may appear in any type of metastasis.P

 (10)
P 

Cystic necrosis appears as an echolucent 
area within the lymph nodes ,whilst coagu-
lation necrosis is an uncommon sign and 
appears as an echogenic focus within the 
nodes.P

(15,16,25)
P In this study , cystic necrosis 

detected , which form 61% of malignant 
nodes in US, and 62.2% of malignant 
nodes in HE. 

US showed a sensitivity of  84.09%,  
specificity of  95.59%, accuracy of  
91.07% ,  PPV of  92.50%,  NPV of  
90.28% . High percentage of specificity is 
due to 35% of the sample was N0 lymph 
node. This result is comparable with Su-
reshkannan et al P

(39)
P ,who showed that, US 

sensitivity was 85.7%,  specificity 90%, 
accuracy 87.5%  , PPV 92.3%, and NPV 
as 81.8%.     

The present study showed that ,  for 
primary tumors  the regional lymph nodes 
which are at highest risk for early  
dissemination by metastatic cancer are  at 
submandibular and upper cervical levels, 
similar to that mentioned by Ahuja and 
Ying. P

(6) 
From these results it is obvious that ab-
sence of hilum was found in 5.4% of be-
nign nodes  ,while 13.3%  of  malignant 
nodes still exhibit hilar echogenicity , 
which means  that loss of fatty hilum is not 
a definite criterion for differentiation  
between malignant and benign lymph 
nodes, but it can  gives a  useful clue in the 
diagnosis of cervical lymph node  
metastasis. 
 

CONCLUSION 
US has a high accuracy in detecting   

cervical lymph node metastasis  depending 
on hilar echogenicity as the only   
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diagnostic criteria in patients with OSCC, 
but still  this criteria is not a definitive one .
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