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Original Article

Introduction: Oral squamous cell carcinoma (OSCC) comprises one of the largest subsets of cancers with a 
tendency for regional metastasis. Nodal status is a key prognostic indicator in patients with OSCC, particularly 
with N0 neck. Occult metastasis in the form of micrometastasis (MM) and isolated tumor cells (ITCs), often goes 
undetected by routine hematoxylin and eosin (H&E) examination using 1–2 sections for analysis. This limitation 
could be overcome by combining serial sectioning (SS) with immunohistochemistry (IHC) for the detection of 
MM and ITC. Pan‑cytokeratin (pan‑CK) (AE1/AE3) is particularly a useful marker to detect these deposits as their 
presence has resulted in varied interpretations and different applications of the tumor‑node‑metastasis system.
Objectives: The objective of the study was to identify a suitable method for detecting MM and ITC in 
lymph nodes (LNs) of OSCC by combining SS and IHC and to compare it with conventional H&E staining.
Materials and Methods: This laboratory‑based, prospective study was conducted on 133 LNs harnessed from 
ten patients treated with radical neck dissection for primary OSCC. The LNs were subjected to SS at 100 µm 
intervals. The sections were stained with routine H&E staining, pan‑CK and analyzed for MM and ITC according 
to criteria laid by Hermanek et al.
Statistical Analysis: The obtained data were subjected to statistical analysis using Chi-square test.
Results: The application of combination of SS and IHC using pan‑CK (AE1/AE3) in our study revealed the 
presence of MM and ITC in 2.25% of the LNs diagnosed as negative on routine H&E examination. The 
detection of these occult metastatic deposits resulted in upstaging of 33.33% of the patients.
Conclusion: In the view of crucial role of occult LN metastasis in prognosis and survival of OSCC patients 
with N0 neck, diagnostic tools such as IHC staining, particularly with pan‑CK (AE1/AE3), combined with 
SS should be preferred over conventional methods as they result in upstaging, thus sparing the low‑risk 
patients the morbidity of unnecessary treatment.
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INTRODUCTION

Oral squamous cell carcinoma  (OSCC) is one of  the most 
common cancers today with high tendency for regional 
and distant metastases and thus remains one of  the most 
difficult malignancies to control. The status of  cervical lymph 
nodes (LNs) is the single most important prognostic factor 
for patients with OSCC and the presence of  metastatic LNs 
decreases survival rate by more than 50%.[1]

Watchful waiting until OSCC patients with clinically negative 
(N0) neck develop detectable neck disease has been shown to 
significantly decrease survival. The basic rule for prophylactic 
treatment of  N0 neck is to treat any patient whose risk of  occult 
LN metastasis is 20% or higher. The challenge lies in identifying 
patients who are at risk for developing LN metastasis to treat 
them prophylactically and decrease the risk of  poor prognosis.[2]

Over the period, many authors have shown that 15–20% of  
patients without LN metastases as assessed by light microscopy 
had a recurrence within 10 years which have led to interest 
in the detection of  occult/subclinical metastasis.[3] The 
subclinical metastasis occurs in two forms which could be 
either micrometastasis (MM) or isolated tumor cells (ITCs).

MM is defined as proliferation within the node of  tumor tissue 
measuring more than 0.2 mm but <2 mm in diameter, whereas 
ITC is defined as single cell or groups of  tumor cells <0.2 mm 
in diameter.[4]

Traditional diagnostic methods such as clinical assessment, 
histopathological examination and imaging techniques are 
limited in their capacity to provide information on prognosis 
and treatment of  choice for head and neck cancer.[3]

Thus, the technique of  serial sectioning (SS) which involves 
cutting of  the LN block at different intervals until the block is 
completely exhausted was introduced to detect occult metastatic 
deposits.[5]

Due to limitations of  the conventional methods, newer 
methods such as immunohistochemistry (IHC) and molecular 
assays were introduced in 1980s for improved detection of  
disseminated tumor cells and MM within the lymph and blood 
circulation, thus presenting improved diagnosis of  the disease.[6]

Developed by Coons in 1940s, IHC is the application of  
immunological principles and techniques to detect antigens in 
cells of  a tissue section by exploiting the principle of  antibody 
binding, specifically to antigens in biological tissues using 
various monoclonal antibodies such as vascular endothelial 
growth factor, cytokines, epithelial membrane antigen (EMA), 
matrix metalloproteinases and cytokeratins (CKs).[6]

Among these markers, CKs are applied most commonly for 
analysis of  LN metastasis in OSCC patients. CKs are the 
keratin proteins containing intermediate filaments found in 
the intracytoplasmic cytoskeleton of  the epithelial tissue and 
reflect distinct cellular properties and differentiation stages in 
epithelial organs.[7]

Pan‑cytokeratin (pan‑CK) (AE1/AE3) can be used to detect 
a wide spectrum of  both acidic and basic CKs and is widely 
used as an important marker to differentiate epithelial tumors 
from the nonepithelial ones with a high degree of  accuracy 
even under low‑power standard light microscope.[8]

Due to limitations of  hematoxylin and eosin (H&E) alone, the 
adjunctive use of  IHC and SS has been suggested for enhanced 
tissue interpretation and proper diagnosis of  N0 OSCC 
patients.[9] This combination has resulted in upstaging and 
hence improving diagnosis and prognosis of  OSCC patients.[10]

The aim of  the present study was to identify a suitable method 
for detecting LN metastasis in the form of  MM and ITC 
in patients with primary OSCC. SS using H&E as well as 
IHC (pan‑CK) was employed for detection of  nodal metastasis, 
particularly MM and ITC in N0 OSCC patients.

MATERIALS AND METHODS

The study was conducted on ten patients diagnosed with 
primary OSCC who underwent radical neck dissection in the 
institute.

Patients diagnosed with primary OSCC, those with operable 
tumor as assessed by tumor‑node‑metastasis  (TNM) stage, 
tumor location and general health status and patients in 
the N0 preoperative stage according to TNM staging were 
included in the study. On the contrary, patients with history 
of  radiotherapy, preadjunctive chemotherapy, recurrent OSCC 
and active lesion of  squamous cell carcinoma at sites other than 
oral cavity were excluded from the study.

Harnessing of lymph nodes
A total of  133 LNs were harnessed from all the cases with 
size ranging from 3 to 15 mm in maximum dimensions. All 
LNs were cut into sections not thicker than 2 mm through 
and parallel to the longest axis and were immediately fixed in 
10% neutral buffered formalin for 24 h at room temperature 
to avoid rapid proteolytic degradation of  target proteins within 
the tissue so as to reduce nonspecific immunoreactivity. After 
proper fixation, the sections were processed routinely and 
were embedded in paraffin wax separately. A section of  the 
tumor tissue was also processed along with the LNs for the 
histopathological grading of  the tumor.
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Histopathological evaluation
Initially, a section was cut from each block and subjected to 
H&E staining for evaluation by light microscopy. All the cases 
taken up for the study were classified as pN0 after routine 
histopathological examination. The diagnosis of  all the cases 
was reevaluated and confirmed by two independent pathologists 
after reviewing the microscopic slides and clinical histories of  
the patients, according to the criterion laid by the latest WHO 
Classification of  Head and Neck Tumors (2005).

The grading of  the tumor was done according to the criteria 
suggested by Broder in 1927.[11]

The pathologic reporting of  LNs was done according to the 
criteria laid by Hermanek et al. 1999:[4]

Macrometastasis: Proliferation within the node of  tumor tissue 
measuring more than 2 mm in diameter.

MM: Proliferation within the node of  tumor tissue measuring 
more than 0.2 mm but <2 mm in diameter.

ITCs: Single cell or groups of  tumor cells <0.2 mm in diameter.

Serial sectioning procedure
The LNs classified as negative after the initial histopathological 
examination were subjected to SS. Serial microsections, each 
measuring 3–5 µm, were retained every 100 µm throughout 
the block. The number of  sections obtained varied according 
to the size of  LNs. At each level, alternate sections were 
stained with H&E and pan‑CK (AE1/AE3). Both sensitivity 
and clinical significance of  IHC using monoclonal antibody 
against pan‑CK (AE1/AE3) for detection of  MM and ITC 
were evaluated and compared with routine H&E‑stained 
slides. IHC was performed in the laboratory according to the 
standardized protocol.

Immunolabeling
All stained slides were examined under a light microscope 
(Nikon E200 Optical microscope) independently by two 
experienced pathologists for expression of  the positive 
immunostaining. Only those cells that were defined by a 
strong, globoid cytoplasmic reactivity were considered as 
neoplastic. The positive sections were then observed under 
×40 objective.

All the sections were scored by two independent observers 
and the values obtained were subjected to statistical analysis 
by Chi‑square test. Statistical analysis was performed using 
the Statistical Package for the Social Sciences (SPSS) version 
17.0 (IBM, Chicago Inc). P < 0.05 was considered statistically 
significant.

RESULTS

All the stained tissue sections showed a variable labeling pattern 
from one tissue to another and sometimes within the same 
tissue. The observations of  positive and negative controls in 
concomitance with H&E‑stained sections proved the validity 
of  staining of  pan‑CK (AE1/AE3).

The age of  the patients ranged from 29 to 64 years with the 
highest prevalence seen in the 5th  and 6th  decades. Of  the 
total sample size, males showed higher predominance (70%) 
as compared to females  (30%). Alveolus was the most 
common site of  involvement, followed by tongue. Majority 
of  the cases (50%) were found to be graded as moderately 
differentiated OSCC. The details of  clinical data along with 
staging, grading and LN distribution were recorded [Table 1].

Comparative assessment of  SS stained with H&E and IHC 
revealed MM in 1 and 3 LNs, respectively [Figures 1‑3]. On SS, 
tumor‑like cells were detected in the LNs initially diagnosed as 
reactive hyperplasia, which were further confirmed by positive 
pan‑CK staining [Figure 2b and c]. Software analysis revealed the 
size of  metastatic deposits <2 mm, thus establishing it as MM.

MM was found in the LNs of  size ≥1.0 cm. ITCs were seen in 
only one LN measuring 0.8 cm by IHC. However, these values 
were found to be statistically nonsignificant when Chi‑square test 
was applied. Although SS revealed 1 MM by H&E and 3 MM 
and 1 ITC by IHC, the statistical value of  this comparative 
analysis was found to be nonsignificant [Tables 2‑4].

MM was detected in the LNs harvested from levels IA, IB and 
IIA while ITC was detected only in 1 LN from level IA. The 
Chi‑square test did not reveal any significant value for this 
comparison [Table 5].

DISCUSSION

OSCC frequently metastasizes to the regional LNs which are 
the first sites of  arrest for tumor cells that have invaded the 
peritumoral lymphatics and hence the strongest predictor of  
disease prognosis and outcome.[12,13]

Clinical TNM staging system devised by Pierre Denoix is widely 
used by clinicians for the management of  OSCC patients.[14] 
However, the size of  surface tumor and cervical LNs does not 
correlate with the occurrence of  metastasis in OSCC. Studies 
have shown that LNs measuring more than 20 mm might have 
reactive hyperplasia without metastasis on histopathological 
examination.[15] General policy of  elective neck dissection based 
on clinical TNM staging exposes many OSCC patients to wide 
neck dissection that may not be necessary.[14,16]
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Histopathological examination of  the neck dissection 
specimens provides basic information of  diagnosis and 
staging.[17] Because of  the impact of  nodal status on treatment 
and survival in OSCC, accurate staging of  cervical LNs is 
critical. Conventional techniques of  pathologic analysis of  neck 
dissections are potentially limited, hence leading to incomplete 
analysis.[5] The conventional method of  obtaining few sections 
for histopathological examination misses out the small deposits 

resulting in high recurrence rate in patients diagnosed as N0 neck 
cases. In addition, resemblance of  histiocytes and endothelial 
cells to malignant cells pose difficulty in their detection.[18] This 
led to obtaining serial sections from the blocks to detect the 
occult metastasis and thus improve prognosis.[19,20] A number 
of  studies in the available English literature have compared the 
IHC analysis with H&E in detecting MM and ITC in regional 
LNs from primary carcinomas [Table 6].

Table 1: Clinical details, staging, grading, lymph node distribution and findings of the selected cases
Case 
number

Age Sex Location TNM 
staging

Histologic 
grading

Number 
of LNs 

evaluated

Distribution 
of LNs 

according to 
size

Distribution 
of LNs 

according 
to levels

Microscopic 
findings

Level 
of the 
affected 
node

Upstaging

1 29 Male Left side 
of the 
tongue

T3N0M0 Moderate 16 1.0 cm ‑ 3 LN
0.8 cm ‑ 6 LN
0.5 cm ‑ 5 LN
0.3 cm ‑ 2 LN

IA ‑ 2
IB ‑ 2
IIA ‑ 5
IIB ‑ 4
III ‑ 3

Negative ‑ ‑

2 50 Male Left lower 
anterior 
alveolus 
along with 
lingual 
margins

T3N0M0 Moderate 27 1.5 cm ‑ 6 LN
1.0 cm ‑ 9 LN
0.6 cm ‑ 8 LN
0.3 cm ‑ 4 LN

IA ‑ 4
IB ‑ 6
II ‑ 6
III ‑ 5
IV ‑ 4
V ‑ 2

MM II, 
ipsilateral

Yes

3 60 Male Tongue T3N0M0 Moderate 11 1.0 cm ‑ 4 LN
0.8 cm ‑ 2 LN
0.5 cm ‑ 4 LN
0.3 cm ‑ 1 LN

IA ‑ 2
IB ‑ 3
IIA ‑ 4
IIB ‑ 2

MM+ITC I, ipsilateral Yes

4 43 Male Right 
lower 
alveolus

T3N0M0 Moderate 
to well

14 1.5 cm ‑ 3 LN
0.8 cm ‑ 6 LN
0.6 cm ‑ 5 LN

IA ‑ 4
IB ‑ 4
IIA ‑ 2
IIB ‑ 3
III ‑ 1

Negative ‑ ‑

5 44 Female Left lower 
anterior 
alveolus

T2N0M0 Well 9 1.0 cm ‑ 4 LN
0.8 cm ‑ 2 LN
0.5 cm ‑ 3 LN

IA ‑ 1
IB ‑ 2
IIA ‑ 3
IIB ‑ 2
III ‑ 1

Negative ‑ ‑

6 64 Male Right 
buccal 
mucosa

T3N0M0 Moderate 8 1.0 cm ‑ 2 LN
0.8 cm ‑ 3 LN
0.4 cm ‑ 3 LN

IA ‑ 2
IB ‑ 2
IIA ‑ 1
IIB ‑ 3

MM I, ipsilateral Yes

7 35 Female Right 
lower 
alveolus

T2N0M0 Well 8 1.5 cm ‑ 1 LN
0.8 cm ‑ 5 LN
0.5 cm ‑ 2 LN

IA ‑ 1
IB ‑ 3
IIA ‑ 2
IIB ‑ 2

Negative ‑ ‑

8 52 Female Lower 
anterior 
alveolus 
region 
and floor 
of the 
mouth

T4aN0M0 Moderate 
to well

11 1.0 cm ‑ 1 LN
0.8 cm ‑ 6 LN
0.5 cm ‑ 1 LN
0.3 cm ‑ 3 LN

IA ‑ 1
IB ‑ 4
IIA ‑ 4
IIB ‑ 1
III ‑ 1

Negative ‑ ‑

9 51 Male Right 
lower 
alveolus

T2N0M0 Well 13 1.0 cm ‑ 2 LN
0.8 cm ‑ 5 LN
0.5 cm ‑ 6 LN

IA ‑ 3
IB ‑ 4
II ‑ 2
III ‑ 2
IV ‑ 1
V ‑ 1

Negative ‑ ‑

10 60 Male Left lower 
alveolus

T4N0M0 Moderate 16 1.0 cm ‑ 3 LN
0.8 cm ‑ 5 LN
0.6 cm ‑ 4 LN
0.4 cm ‑ 4 LN

IA ‑ 4
IB ‑ 4
IIA ‑ 3
IIB ‑ 3
III ‑ 2

Negative ‑ ‑

LNs: Lymph nodes, MM: Micrometastasis, ITC: Isolated tumor cell, TNM: Tumor‑node‑metastasis
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difference in recurrence and survival as cure rates for patients 
with pathologically metastatic LNs drop to one‑half  of  the 
patients without nodal involvement.[17,40,41] The deleterious 
effect of  cervical metastases on prognosis is so great that even 
a 20% chance of  metastases in an otherwise clinically and 
radiographically negative neck pushes most clinician towards 
extensive treatment.[13,42]

Limitation of  conventional H&E technique has been overcome 
with the introduction of  newer methods such as IHC and 
molecular pathology methods.[43‑46] These highly sensitive 
techniques in combination with SS have resulted in better 
detection of  occult metastasis and improved prognosis of  
patients with N0 OSCC.

For identification of  an epithelial component, a cocktail of  
antibody clones can be applied depending on its origin. The 
clones employed for detection of epithelial tumors include KL1, 
MNF116 and AE1/AE3. KL1 is recommended for detection of  

Table 2: Details of microscopic evaluation of lymph nodes according to size
Size (cm) Number of LNs Number of sections evaluated H&E staining IHC staining‑pan‑CK P

MM ITC MM ITC MM ITC

1.5 10 38 0 0 0 0 ‑ ‑
1.0 28 105 1 0 3 0 0.299NS ‑
0.8 40 147 0 0 0 1 ‑ 0.314NS

0.6 17 59 0 0 0 0 ‑ ‑
0.5 21 75 0 0 0 0 ‑ ‑
0.4 07 26 0 0 0 0 ‑ ‑
0.3 10 18 0 0 0 0 ‑ ‑
Total 133 461 1 0 3 1 0.314NS 0.316NS

P>0.05, NSNot significant. H&E: Hematoxylin and eosin, Pan‑CK: Pan‑cytokeratin, LNs: Lymph nodes, MM: Micrometastasis, ITC: Isolated tumor 
cell, IHC: Immunohistochemistry

Table 3: Comparison of detection rate with hematoxylin and 
eosin and immunohistochemistry with sectioning method
Case 
number

Number 
of LNs

Detection 
by single 
section

Detection 
by SS + 

H&E

Detection 
by SS + 

IHC

Comparing 
H&E versus 

IHC (P)
MM ITC MM ITC MM ITC MM ITC

1 16 0 0 0 0 0 0 ‑ ‑
2 27 0 0 0 0 1 0 0.313NS ‑
3 11 0 0 0 0 1 1 0.306NS 0.306NS

4 14 0 0 0 0 0 0 ‑ ‑
5 9 0 0 0 0 0 0 ‑ ‑
6 8 0 0 1 0 1 0 1.000NS ‑
7 8 0 0 0 0 0 0 ‑ ‑
8 11 0 0 0 0 0 0 ‑ ‑
9 13 0 0 0 0 0 0 ‑ ‑
10 16 0 0 0 0 0 0 ‑ ‑
Total 133 0 0 1 0 3 1 0.314NS 0.316NS

P>0.05, NSNot significant. SS: Serial sectioning, H&E: Hematoxylin 
and eosin, LNs: Lymph nodes, MM: Micrometastasis, ITC: Isolated 
tumor cell, IHC: Immunohistochemistry

When compared to N0 neck disease, the presence of  even 
a single MM in an LN is associated with a significant 

Figure 1: Frank metastasis was observed in lymph node of moderately differentiated squamous cell carcinoma at low and high‑power view 
[H&E stain, (a) ×40, (b) ×100]. Immunostaining with pan‑cytokeratin (AE1/AE3) confirmed the tumoral invasion [IHC stain, (c) ×40, (d) ×100]

a b

c d
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CKs 1, 2, 5, 6, 7, 8, 11, 14, 16, 17 and 18. This antibody stains 
with neoplastic cells of  epithelial origin. Nonepithelial cells and 
skin basal cell layer do not stain with this antibody. MNF116 
detects CKs 5, 6, 8, 17, 19 and shows reactivity for tissues from 
simple glandular epithelia to stratified squamous epithelia.[46‑48]

AE1/AE3 is a broad‑spectrum anti‑pan‑CK antibody cocktail 
which differentiates epithelial from nonepithelial tumors.[49] It 

recognizes the acidic and basic (type I‑CKs 9, 10, 11, 16, 17, 18, 
20 and type II‑CKs 1, 2, 3, 4, 5, 6, 7, 8) subfamilies of  CKs. 
Due to the broader spectrum of CKs labeled by AE1/AE3, this 
clone is preferred over the other two (KL1 and MNF116) for 
screening and diagnosis of  tumors of  epithelial origin.[27,29,49] 
Furthermore, pan‑CK is highly advantageous for screening of  
nodal MM even when low‑power standard light microscopic 
examination is employed.[8] Hence, this marker was chosen over 
other markers for detection of  MM and ITC in this study.

EMA is widely used for identification of  secretory epithelia 
and their malignant counterparts. However, the false‑positive 
and false‑negative rates of  EMA staining are much higher. It 
has shown false positivity for germinal centers and also stains 
plasma cells. Some studies have reported that EMA misses 
detection of  cancer cells. Furthermore, the visual field of  EMA 
staining is not as clear‑cut as in pan‑CK (AE1/AE3) staining. 
Keeping the above limitations in mind, pan‑CK (AE1/AE3) 
was preferred over EMA for detection of  MM and ITC in 
LNs for identification of  tumors according to their lineage in 
the present study.[46,47]

Extensive histopathological workup by SS has increased the 
detection of  MM and ITC in determining both prognosis 
and diagnosis of  OSCC. As histopathological analysis of  neck 
dissection specimens is usually performed on few sections from 
each LN and as MM represents tumor deposits measuring 
<2  mm in diameter, they can be easily missed on routine 
histopathological examination. Therefore, our study evaluated 
SS for detection of  MM and ITC for an improved diagnosis 
of  OSCC.

Table 4: Comparison of micrometastasis and isolated 
tumor cell detected by hematoxylin and eosin and 
immunohistochemistry
n=10 H&E IHC P

MM 1 3 0.264NS

ITC 0 1 0.305NS

P>0.05, NSNot significant. MM: Micrometastasis, ITC: Isolated tumor 
cell, H&E: Hematoxylin and eosin, IHC: Immunohistochemistry

Table 5: Details of microscopic evaluation of lymph nodes 
according to levels
Size Number of 

LNs
H&E 

staining
IHC 

staining‑pan‑CK
P

MM ITC MM ITC MM ITC

Level IA 24 0 0 1 1 0.312NS 0.312NS

Level IB 34 1 0 1 0 1.000NS ‑
Level 
IIA

29 0 0 1 0 0.313NS ‑

Level 
IIB

23 0 0 0 0 ‑ ‑

Level III 15 0 0 0 0 ‑ ‑
Level IV 5 0 0 0 0 ‑ ‑
Level V 3 0 0 0 0 ‑ ‑
Total 133 1 0 3 1 0.314NS 0.316NS

P>0.05, NSNot significant. H&E: Hematoxylin and eosin, 
Pan‑CK: Pan‑cytokeratin, LNs: Lymph nodes, MM: Micrometastasis, 
ITC: Isolated tumor cell, IHC: Immunohistochemistry

Figure 2: (a) Lymph node of moderately differentiated squamous cell carcinoma revealed reactive hyperplasia at low‑power (H&E stain, x100); 
(b) high‑power view of the same area revealed epithelial‑like cells (H&E stain, ×400); (c) immunostaining with pan‑cytokeratin (AE1/AE3) depicted 
metastatic deposits at low power (IHC stain, ×100) which were confirmed to be micrometastasis at high power (IHC stain, ×400)

a b

c d



Dhawan, et al.: Detection of micrometastasis and isolated tumor cells in oral squamous cell carcinoma

442 	 Journal of Oral and Maxillofacial Pathology | Sep - Dec 2016 | Vol 20 | Issue 3

The latest trends include the combined use of  SS and IHC 
which has resulted in great improvement in diagnosis and 
prognosis of  OSCC as they are especially useful in detecting 
metastasis in the nodes which were negative on routine 
histopathological staining, thus helping in upstaging of  cancer.

Table 6: Comparison of immunohistochemical analysis with hematoxylin and eosin in detecting micrometastasis and isolated 
tumor cell in regional lymph nodes from primary carcinoma
Year Author Location Antibody used Sectioning 

method
Results

1987 Trojani et al.[21] Breast Pan‑CK, EMA, HMFG1, HMFG2 and AUA1 Single Significant
1992 de Mascarel et al.[22] Breast Pan‑CK, EMA, HMFG1, HMFG2 and AUA1 SMS, SMiS Significant
1992 Van den Brekel et al.[23] Head and neck Pan‑CK SMiS Nonsignificant
1994 Greenson et al.[24] Colo‑rectal CK, CC49 Single Significant
1996 Ambrosch and Brinck[17] Head and neck Pan‑CK SMS Significant
1999 Cote et al.[25] Breast Pan‑CK, CAM‑52 Single Significant
1999 Tajima et al.[8] Gall bladder CK‑7 Single Significant
2001 Sato et al.[26] Esophagus Pan‑CK Single Nonsignificant
2002 Lee et al.[52] Stomach Pan‑CK Single Significant
2002 Rhee et al.[28] Head and neck Pan‑CK Single Significant
2003 Barrera et al.[9] Head and neck Pan‑CK, EMA SMiS Significant
2004 Shores et al. Head and neck Pan‑CK SMS Significant
2005 Garrel et al.[29] Oral cavity and pharynx Pan‑CK SMiS Significant
2005 Yoshida et al.[30] Tongue Pan‑CK Single Significant
2006 Choi et al.[31] Breast Pan‑CK SMiS Significant
2007 Guo et al.[32] Oral cavity Pan‑CK SMS Significant
2007 Thomsen et al.[10] Oral cavity CK‑cocktail Single, 

SMiS
Significant

2011 Prakash et al.[18] Oral cavity ‑ SMiS Nonsignificant
2012 Zeng et al.[33] Breast CK‑19, EMA SMiS Significant
2013 Chone et al.[34] Head and neck Pan‑CK SMiS Significant
2013 Sharma et al.[35] Head and neck Pan‑CKA SMiS Significant
2013 Thomas and Jose[36] Oral cavity Pan‑CK SMiS Significant
2013 Yang et al.[37] Stomach Pan‑CK, EMA Single Significant
2014 Duan et al.[38] Oral cavity Pan‑CK SMS Significant
2015 Celakovský et al.[39] Head and neck Pan‑CK SMiS Significant
2015 Present study Head and neck Pan‑CK SMiS Nonsignificant

CK: Cytokeratin, Pan‑CK: Pan‑cytokeratin, EMA: Epithelial membrane antigen, SMS: Serial macrosectioning, SMiS: Serial microsectioning, 
HMFG: Human milk fat globule, AUA: Anti‑Ep cam

According to the present study, MM/ITC was observed in 
33% of  the cases which were originally diagnosed as negative 
on histopathological examination, resulting in upstaging. Thus, 
the results support the significance of  MM/ITC in prognosis 
and planning of  therapeutic regimen. Although this method has 

Figure 3: Lymph node of moderately differentiated squamous cell carcinoma showing absence of metastatic deposits [H&E stain, (a) ×40, (b) ×100]; 
the absence of immunopositivity for pan‑cytokeratin (AE1/AE3) confirmed the absence of occult metastatic deposits [IHC stain, (c) ×40, (d) ×100]

a b

c d
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the advantage of  preserving cellular and tissue morphological 
features, it is expensive and time‑consuming and therefore 
cannot be used for the most routine applications.[13,29,32,50]

Among the studies conducted on head and neck squamous 
cell carcinoma (HNSCC), Yoshida et al. in 2005 detected 
the presence of  occult metastasis in LNs of  the patients 
with N0 tongue carcinoma using pan‑CK (AE1/AE3) and 
detected MM and ITC in 58% of  the patients which was 
considerably higher as compared to the other studies and 
our study.[30] This could be attributed to the rich lymphatic 
network and highly muscularized structure of  the tongue 
that makes it poorly equipped to protect itself  from invasion 
and metastasis. Thus, it is more frequently associated with 
metastasis to draining LNs than any other cancer of  the 
oral cavity.[51]

In the studies conducted in HNSCC, the detection rate ranged 
from 2 to 33% of  the cases. The variations of  results could be 
attributed to various clinical parameters, sample size, manual 
and manufacturer variations during the procedure of  IHC in 
these studies.

A number of  studies have been conducted over the last decade 
where both SS and IHC were applied to compare the results 
with routine single section technique using H&E. The studies 
conducted over time have evaluated the results based on either 
the number of  patients or the number of  LNs affected.

The significance of  MM and ITC has been a topic of  
controversy. Many authors believe that the presence of  a few 
tumor cells within LN or blood vessels might not be indicative 
of  true MM or distant metastases because they may have been 
induced as artifacts during specimen handling and may not 
affect patient’s outcome. However, recent studies have shown 
that the presence of  these occult metastatic deposits could be 
correlated with a poor prognosis.[52]

There are certain pitfalls associated with IHC staining technique. 
The most commonly encountered problems with IHC staining 
are cross‑reactivity with other antigens, false positivity and 
nonspecificity.[53] Hence, application of  more sensitive 
molecular assays such as reverse transcriptase‑polymerase chain 
reaction for comparing and improving the detection of  occult 
metastasis can be considered.

CONCLUSION

On the basis of  the above data, we support the view that earlier 
detection of  MM and ITC in the cervical LNs improves the 
survival rate of  patients with primary OSCC. Application of  
SS in combination with pan‑CK (AE1/AE3) has proven to 

be efficient in upstaging the primary tumor and thus affects 
treatment and prognosis of  patients with OSCC.

Keeping the advantages of  above‑mentioned techniques 
in mind, although more expensive and laborious than 
conventional methods, the combined application of  these 
methods is justified for improved diagnosis and treatment 
planning of  N0 OSCC patients. It should be recommended for 
diagnostic use in controlled studies of  patients with negative 
LN metastasis on routine H&E stain, sparing low‑risk patients 
the morbidity of  unnecessary treatment while appropriately 
identifying aggressive tumors that warrant adjuvant therapy 
despite their early stage. Further studies with larger sample size 
should be conducted to validate the accuracy and application 
of  this procedure in routine practice to provide improved 
staging, better prognosis and increase the survival rate of  
such patients.
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