
Preprint - Preprints and early-stage research may not have been peer reviewed yet.

Pathology and immunohistochemistry stain of the cervical 
lymph nodes metastasis in nasopharyngeal carcinoma

Le Minh Ky1, Nguyen Dinh Phuc1, Ngo Thanh Binh2, Nguyen Trong Tuan3, Nguyen Thi 
Khanh Van1, Tang Xuan Hai4, Vu Thi Minh Thuc5*

1National ENT Hospital, Vietnam.
2Thaibinh Pharmacy-Medical University, Vietnam
3Vinh Medical University-Nghe An-Vietnam
4Nghe An Maternity - Pediatric Hospital, Vietnam
5Tam Anh Hospital, Vietnam

*Corresponding author: vuminhthuc2010@yahoo.com.vn

Abstract. Nasopharyngeal carcinoma (NPC) is a rare cancer in the Western hemisphere (1 case 
per 100,000 individuals); conversely there are some areas, such as Southern China, Southeast Asia 
(Vietnam), the Mediterranean basin and Alaska, where morbidity reaches 80 per 100,000 
individuals. Detecting cervical lymph node metastasis is so important because it helps recommend 
the radiation dose and the strategy of chemo. The purpose of this study was to compare the diagnostic 
value of hematoxylin-eosin (HE) staining and the immunohistochemistry technique used to 
determine the pathological features of tumors. The tasks were evaluating the incidence of 
metastasis detectability in regular stain HE and immunohistochemistry and compare both methods 
between each other. It is a prospective form of research, including 53 cases of cervical 
lymphadenopathy in 30 patients with NPC. Diagnostics was carried out by the staining of HE and 
the method of immunohistochemistry (IHC) to determine the presence of metastasis. As a result of 
studying histological sections of lymph nodes, stained with HE, metastasis were detected in 41 of 
53 samples (77.4%) with NPC and cervical lymphopathy. Metastasis were also detected with IHC. 
In the remaining 12 slides, the staining of HE did not show signs of metastasis. In the study of IHC, 
10 of 12 “negative” ones had such. Thus, the staining of HE revealed only 80.4% of the pathology, 
and it means that 20% of patients mightn’t receive the right staging and correct treatment. IHC is a 
high sensitivity technique, which can show those metastasis that are not detected by HE staining.
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INTRODUCTION

NPC is the most common cancer of the head and neck, in 5 out of 10 common 
malignancies in Vietnam. Each year, 250-300 patients undergo treatment at the ENT 
(Ear Nose Throat) Hospital (Sharma et al., 2010). In terms of pathology, 
undifferentiated nasopharyngeal carcinoma (UCNT) is 86% in Vietnam, 90% in Hong 
Kong, but only 45% in France. This feature of the NPC in the Asian region is 
important.

There are many studies of nasopharyngeal carcinoma in Vietnam and in 
neighboring territories. The expression of the LMP-1 (Latent membrane protein), 
LMP-2, and miR-155 (micro RiboNucleic Acid) genes is being studied (Lê Trung 
Thọ, 2008), and possible biomarkers of this type of cancer are being searched (Lao 



and Le, 2019; Lao et al., 2019). Most of the works are based on the using of the IHC 
methodology. For example, 40 biopsy samples from the Cho Ray Hospital, Vietnam, 
were used in study about miR-141. All samples were submitted to the 
histopathological department, and NPC was confirmed through immunohistochemistry 
(Lao et al., 2018).

UCNT is very sensitive to chemotherapy (Som et al., 2000) and radiation (Edge 
and Edge, 2017; Lao et al., 2018; Chen et al., 2019; Moon et al., 2020) . However, it 
often metastasizes ( Jiang and Wei, 2015; Wang et al., 2017; Huang et al., 2020) , and 
the cervical lymph node is the most common site (Chan et al., 2011; Zhang et al., 
2010). It's considered a poor prognosis. Lymphadenopathy near the digastric muscle 
(m. Digastricus) may be the first sign of the disease (Hsieh et al., 2011; Loh and 
Petersson, 2011). Therefore, a qualitative diagnosis of the prevalence of the 
oncological process is a direct opportunity to improve both the quality and life 
expectancy of patients.

MATERIALS AND METHODS

There were 53 samples from lymph nodes with metastasis taken from 30 
patients. All patients from whom tissue samples were taken knew about the study and 
agreed to it. They also agreed with publishing the results. The study complies with the 
requirements of the responsible committee for experiments with human participation 
(Vietnamese unit) and was conducted in accordance with the Helsinki Declaration of 
1975 (with revision in 2000).

Diagnosis "nasopharyngeal cancer" of all 30 patients was confirmed and 
classified. Lymph nodes were examined by ultrasound and biopsy. The samples were 
fixed in the wax for regular stain and immunohistochemistry.

Prospective descriptive study. Patients were selected who had an endoscopically 
and histologically confirmed diagnosis with clinical manifestations in the 
nasopharynx. All patients underwent a fine-needle biopsy of the affected lymph nodes. 
Immunohistochemistry was performed by ABC method (Avidin and Biotinylated 
horseradish peroxidase macromolecular Complex):

 The formation of a group of patients whose disease manifestations satisfy 
the selection criteria.

 Identification of the most common groups of affected lymph nodes.
 Conducting a biopsy, staining of samples HE and IHC method.
 Comparison of staining results.
 Determining the role of immunohistochemistry in the diagnosis of 

metastasis in the lymph nodes.

RESULTS

Results on regular stain (HE)

Metastasis were detected in 41 of 53 samples by stain HE, occupy 77.4%. And 
12 samples were clean, occupy 22.6% (Table 1).



Table 1. Results on regular stain

Metastasis No metastasis Total

Number of lymph nodes 41 12 53

Incidence, % 77.4 22.6 100.0

Staining with HE helps detect atypical cells and determine their histological 
affiliation. For example, figure 1 shows squamous cell carcinoma metastasis.

Figure 1. Squamous cell carcinoma metastasis. HE. x100.

Results of immunohistochemistry stain

Metastasis were detected in 51 lymph nodes (96.27%). All samples where 
metastasis were recorded during HE staining were also positive at IHC staining. The 
proportion of metastasis-negative samples was only 3.73%.

Table 2. Results of immunohistochemistry stain

Results Positive (n) Negative (n) Total

Lymph node metastasis on IHC 
stain 51 2 53

Incidence, % 96.27 3.73 100.0



To increase the sensitivity of the IHC method, a biomarker cytokeratin (CK) 
was used. With a positive reaction to cytokeratin, the cells give a brown color of 
different intensities. Figure 2 shows a microscopic slide where normal lymphocytes 
are stained with blue and squamous cell carcinoma metastasis are marked with strong 
brown.

Figure 2. Normal lymphocytes negative with CK (blue) and squamous cell metastasis highly positive with 
CK mark (brown). IHC with CK mark. x100.

Compare the results of regular stain and immunohistochemistry

HE staining did not reveal atypia in 10 samples of lymph nodes affected by 
metastasis, and 83% of “negative” slides in fact were positive. When recounting, it



turns out that undiagnosed metastasis remained in 6 patients, which is 20%. IHC has 
shown 83,3% more cases than HE staining (Table 3).

Table 3. Results of immunohistochemistry stain

Method Positive (n) Negative (n) Total

HE stain 41 12 53

IHC stain 51 2 53

Difference, n 10 (83.3%)
All of 41 lymph nodes metastasis on HE stain were positive with 

immunohistochemistry stain CK mark too. The accordance of both methods is 100%.
The IHC technique stains atypical cells much brighter, and it is not difficult 

to examine them under a microscope. For comparison, in figures 3a and 3b, the 
same slides with carcinoma metastasis, stained differently.

Figure 3a. Sclerosis region of a lymph node and metastasis region. HE. x 100.



Figure 3b. Sclerosis region of a lymph node (blue) and metastasis region highly positive with CK mark 
(brown). IHC with CK mark. x 100.

The IHC technique allows one to consider micro metastasis, the identification of 
which is impossible when working with HE staining. In figures 4a and 4b examples of 
micro metastasis.

Figure 4a. Micro metastasis, only discovered on immunohistochemistry with CK 7 mark. x 100.



Figure 4b. Micrometastasis, only discovered on immunohistochemistry stain with CK7. x 100.

DISCUSSION

The results of regular pathology

Nowadays, there are many methods to identify metastasis in lymph nodes 
(scintigraphy, CT (computed tomography) scanner, PET-CT (positron emission 
tomography − computed tomography), etc.). These methods are used to examine 
almost all the lymph node in deep anatomical position (mediastinum, lung’s hilar, 
head of pancreas) that can’t be biopsied (Ferlito, 1993; Cerilli et al., 2001; Li et al., 
2015). But these methods are not considered as "gold method", because it's haven’t 
enough to prove the cancer cells presentation inside.

Lymph node biopsy and histological research are the utmost requirement to 
have correct diagnosis. On the sample (fixed in wax and stained) pathologist may see 
that lymph node structures are not effaced but replaced by cancer cells. Number of 
tumor cells depends on the time metastasis, degree of invasion, subtype of the tumor 
( King et al., 2000; Ferlito et al., 2002; Ma et al., 2007) .

The pathologists all over the world accept that regular stain can be enough for 
lymph node metastasis diagnosis. Metastatic cells from nasopharyngeal carcinoma 
often accumulate in clusters, usually in peripheral region (follow incoming lymph 
vessels) with different cellular features. The cells have large basophilic cytoplasm, 
atypical nucleus. In the primary focus the tumor is undifferentiated type but in lymph 
node the cell is differentiated at some degree, easier to recognized.

However, there are cases when staining with HE is not enough. And predict this 
case advance is extremely difficult or impossible. For example, Shanmugaratnam, 
Ferlito, Cerilli et al. concluded that the chance to find out microcarcinoma 
containing 3 cells, is only 3% (Shanmugaratnam, 1991; Ferlito, 1993; Cerilli et al., 
2001).



The results of immunohistochemistry stain

The immunohistochemistry was first introduced almost 80 years ago. In 1941, Coon 
et al. published the first article about method of immunoluminescent in the literature. This 
technique showed that antibodies binding to luminescent marks permit the detection the 
antigen in the tissue (Shanmugaratnam et al., 1978). Nowadays, the effectiveness of this 
method has been proven by many studies and cannot be challenged. And it's confirmed in 
our study too.

The origin of cancer cells in NPC is from epidermoid cells, and the cells in lymph 
node are lymphocytes (Chen et al., 2017). We used antibodies against Keratin of the 
epidermoid cell to detect even small quantity of cancer cells (1-3 cells). Only the 
epidermoid cells are positive (antibody-antigen reaction) while the lymphocytes are 
completely negative (it doesn't have this antigen so there is no antibody-antigen reaction) 
(Ohno et al., 2013; Huang et al., 2020).

Protein filaments include keratin, vimentin, desmin, triplet neurofilament 
protein, glial fibrinaric acid protein (GFAP). Lamine and Nestin are in the group of 
threads. Although these proteins have a common epitope, mono- and polyclonal types 
are found, and specific filaments exist for each protein (Zhang et al., 2010).

Keratin is part of medium-sized fibers (about 10 nm in diameter). This is the 
structure that forms the framework of eukaryotic cells. Keratin differs from actin in 
size and structure; it has microtubules and myosin. Keratin has long been recognized 
as a sign of epidermoid cells.

The significance of keratin present in tumor cells is based on the theory of the 
distribution of keratin in tumor and normal cells. High molecular weight keratin is 
often present in multilayer squamous and keratinized epidermoid cells (in the skin). 
Low molecular weight keratin is distributed in the simple epithelium and glandular 
epithelium.

The keratin protein in the cell is often called cytokeratin, unlike keratin, which 
is present in the cell-free layer of the multilayer planar epidermoid. Detecting a 
reaction with cytokeratin helps to identify the epithelial origin of the tumor.

All of 53 lymph nodes are stained immunohistochemistry with cytokeratin 
marker. The results showed that 41 slides were positive with regular and cytokeratin 
stain. In 12 cases, which were negative on regular stain, immunohistochemistry 
stain found out 10 metastasis, 2 other left were hyperplasia of the lymphoid tissue. 
According on this data, regular stain with HE has missed 18.9% lymph node 
metastasis.

CONCLUSIONS

1. HE stain found 41/53 lymph node carcinoma metastasis (77.4%), and 12 
lymph nodes were clean.

2. The immunohistochemistry stain with CK marker showed positive in all that 
(point 1) cases. The accordance between 2 methods is 100%.

3. In 12 negative samples (by HE), 10 cases were positive on 
immunohistochemistry stain with CK marker. So, IHC technique detected 83,3% more 



cases than HE stain.
Though the histological type and adenopathy are crucial in the treatment and 

prognosis about 20% patients were falsely staged, leading to false treatment 
strategy. It wasn't mistake of pathologists, because tumor cells were extremely 
small. Identification so small cells is beyond the ability of human eye even through 
microscope. In the pathologist’s point of view, there are not only mature cells in 
lymph node but also other cells (the stem cell, macrophages, histocytes). It is very 
difficult to identify these cells with one or some tumor cells.

With the above results, we realized that although IHC is more expensive 
method, it provides more accurate diagnosis. IHC stain should be done for adenopathy 
not only in NPC but also for all other tumors.
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