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Abstract

This study intends fo compare the efficacy of
traditional hematoxylin and eosin (H&E) staining and
immunohistochemistry (IHC) in the assessment of primary oral
squamous cell carcinoma and detection of lymph node (LN)
occult metastasis. The primary tumor sections of 80 patients
diagnosed with primary OSCC and lymph nodes of 50 patients
were treated with neck dissection were subjected to routine H&E
staining and IHC (CK5/6) staining. Sections were analyzed for
different pathological parameters and nodal metastasis.
Metastatic carcinomatous cells were observed in 14.3% of IHC
sections compared to 13.5% of H&E sections. Except for tumor
grade, statistical analysis for patients' age, gender, tumor
diameter, tumor thickness (TT), and depth of invasion (DOI)
revealed no significant correlation with lymph node status. THC
is more sensitive to detecting lymph node occult metastasis than
H&E staining in conventional procedures.

Keywords: biomarkers, IHC, Squamous Cell Carcinoma,
Tumor.

Oral cancer is the commonest site of malignancy in the head and neck and accounts
for more than 90% of upper aerodigestive tract malignant tumors (1-3). Oral squamous
cell carcinoma (OSCC) incidences are higher in developing than in developed countries
(3). It accounts for about 40% of all body cancers In India and Srilanka and only 2% in
the USA and the UK (4-6). In Arab Land, oral cancer incidence varied from 10 per
100,000 in south Saudi Arabia and Yemen to 0.5 per 100,000 in Syria (6). According to
Iraqi Cancer Registry (2022), oral cancer accounts for 0.78 % of all cancer, with an
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incidence rate of 1.6 per 100,000 population (8). Although its incidence & prevalence in
Arab land and Iraq are lower than the world-standardized rate, OSCC remains a highly
disfiguring and lethal disease (9).

Genetic abnormalities are responsible for 5-10% of oral cancers, and the other 90 - 95%
of cases are the consequence of environmental factors, in which tobacco (smoked, snuff,
or chewing tobacco) and alcohol consumption are the major players (11,12). Human
papillomaviruses (HPV- 16, HPV- 18) genomic DNA is present in nearly 25% of oral
squamous cell carcinomas (10). OSCC is an age-related disease, and the majority of
patients are males over 40 years (1,2). The tongue is the most common site for OSCC;
however, in India and Central Asia, buccal mucosa is the most common site. In Yemen,
the gingiva is the most common site for OSCC (4-7). Despite the advances in OSSC
diagnosis and treatment, its 5-year survival rate is still low (50-60%) (13). Tumor size,
histological grade, depth of invasion (DOI), tumor thickness (TT), surgical margins,
lymph node status, and tumor stage are the consistent and reliable core parameters in
determining a patient's prognosis with OSCC. Among them, lymph node-positive
metastasis is the most significant prognostic factor and decision-making considering the
mode of management and the extent of neck dissection (14,15). The number of involved
lymph nodes and their levels in the neck, the size of the metastases, and the presence of
extracapsular spread affect the outcome of neck metastasis. Positive lymph node
metastasis reduces the survival rate by 50%, even in small-size tumors (16,17). Occult
metastasis (micro metastasis) presents in 30% of OSCC patients with clinically negative
(NO) neck (8, 9). The sensitivity of radiological modalities in the detection of node
metastases varies from 40-80% for Ultrasound (U/S), magnetic resonance imaging
(MRI), computed tomography (CT), and positron emission tomography (PET)-CT
(18,19). Published research revealed that more than 50% of occult metastases could be
detected by advanced methods other than routine histological techniques, such as
immunohistochemistry (IHC) or molecular biology, the polymerase chain reaction (PCR)
(18). The IHC method involves a simple immune (antigen—antibody) reaction; it has an
advantage over the routinely used histochemistry staining techniques in identifying early
molecular changes in tissue. Therefore, it has become a crucial and widely used technique
in research and diagnostic general and oral pathology (20-22). Cytokeratins (Ck5/6) have
high sensitivity, specificity, and accuracy rates in detecting micro metastasis, mainly
squamous cell carcinoma (23,24). Therefore, this study intends to assess the primary
OSCC and node metastasis using the immuno-histochemical technique to detect
cytokeratins (Ck5/6) markers.

Materials & Methods

This study has been approved by the ethics committee of "Arab Board of Oral and
Maxillofacial Surgery" / College of Dentistry / University of Baghdad/ Iraq, and the
patients signed the consent form. Moreover, all ethical issues were also adhered to the
ideas of the Helsinki Declaration of 1964 and its modifications. We included resected
samples collected from 80 patients with primary OSSC underwent surgical treatment at
(Ghazi Al-Hariri Hospital for Surgical Specialties)/in Baghdad/ Iraq, from 2015 to 2019.
When more than one biopsy was performed for the same lesion, only the most
representative histological section was included. Tumours originated from maxillofacial
areas apart from the oral cavity and presenting inadequate material for histological review
were excluded. From those 80 patients, lymph nodes of 50 patients
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treated with neck dissection were subjected to routine H&E staining and IHC (CK5/6)
staining. Nearly 340 tumour sections and their margins, and 672 lymph nodes from
tumour mass, were processed for routine histopathological processing.  The
histopathological sections from collected samples was performed according to the method
describe by Aziz and Zeman-Pocrnich. (2022) (25). The sample kept in 10% neutral
buffered formalin (NBF) for 72 hrs. The samples were trimmed and fixed for another 48
hrs in 10% NBF to insure proper fixation. Then the samples were transferred to tissue
cassette and left in 10% NBF at 60 °C till processing for 2 hrs. Then, the samples kept in
tissue processer Machine (Histokinette) which transferred the samples mechanically
from one reagent to another and can be done both by day and night. In this process, and
prior to paraffin wax embedding and impregnation, the samples were subjected for:
Fixation, Dehydration, Clearing, and Embedding in melted paraffin. Later on, blocks
were made and sectioned into 4-5 micron on glass slides and stained with haematoxylin
and eosin. The slides were evaluated for tumour grade, tumour thickness (TT), depth of
invasion (DOI), excision margins, and lymph node metastasis. Moreover, other sections
were stained with THC (Ck5/6) according to the manufacturer's instructions (23). The
results of the THC stain were compared with their relative H&E sections. The slides were
scanned and qualified by one observer who is a consultant pathologist. IHC results were
categorized as negative (Staining index (SI) = 0) vs. positive (Staining index (SI) > 0)
(according to the DAKO scoring system) (23). DOI was determined microscopically by
measuring the length of a line, drawn perpendicular from the (horizon) of the basement
membrane of the adjacent intact squamous epithelium to the deepest invasive tumour cells
in the underlying tissues, regardless of the exophytic component (Figure -1A). TT was
determined microscopically by measuring the entire dimension of the tumour from the
top to the deepest point of invasion. Measurement was performed using a graded acetate
sheet overlaid on the glass slide section (Figure -1B). Results were analysed using a
standard program (Statistical Package for Social Sciences, SPSS version 17.0, Chicago,
IL, US), with statistical significance level of 5% (p<0.05). Distribution of group variables
was compared in crosstabs by Pearson Chi-square and comparison of means was
performed with T test.

Figure 1: A: Measurement of Tumor Thickness, the length of the perpendicular line (red
line) drawn from the top of the tumor to  the deepest invasive tumor cells in the
underlying tissues. B: Measurement of depth of invasion of the tumor, the length of the
(perpendicular line) drawn from the (horizon) of the basement membrane of the adjacent
intact epithelium to the deepest invasive tumor cells in the underlying tissues.
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The Patients' ages ranged from 17 to 90 years, with a mean of 57.65 years. Males were
equal to females. Concerning surgical margins, clear margins were detected in 50% of
tumors. Positive involvement of lymph nodes was diagnosed in 56%, and the majority of
the cases (48%) were at stage IVA. The clinical and pathological parameters of the studied
cases are shown in Table 1.

Table.1: Clinical and Pathological Parameters of the Selected Cases

Tumor information | No. (n=80) | Percentage (%)
Patients’ age (n= 80), Mean of 57.65 years + SD (15.2), SE (1.77)
<30 4 5%
30-49 18 22.4%
50 -69 39 48.8%
>70 19 23.8%
Sex (n= 80) Male/Female Ratio = 1:1

Female 40 50%
Male 40 50%
Histopathological grade (n= 80)

Well differentiation 42 52.5%
Moderate differentiation 20 25.0%
Poor differentiation 18 22.5%
Lymph node involvement (n= 50)

Positive 28 56.0
Negative 22 44.0
Pathological stage ( n= 50)

1 1 2.0

11 13 26.0
111 9 18.0
IVA 24 48.0
IVB 3 6.0
DOI (mm) (n= 50)

<5 19 38.0%
>5 31 62.0%
TT (mm) (n= 50)

<8 39 78.0%
>8 11 22.0%

The current study showed that the most common site of OSCC was the tongue in females
and the buccal mucosa in males. The mandible and maxilla tumours were two times more
female than male, while the lip tumour was four times more male than female. A
statistical significant difference (P= 0.002) were seen in the histopathological grade
between H & E and THC stains (Table. 2).

Table 2: Comparison between histopathology results in H & E and IHC sections

Histopathological results H & E (%) IHC (%) P - Value
n= 50 n= 50
Well 20 (40.0%) 22 (44.0%) 0.002
Moderate 25 (50.0%) 11 (22.0%)
Poor 5 (10.0%) 17 (34.0%)
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No significant difference (P= 0.54) was found between H&E and THC sections in
assessment of lymph node metastasis. Although five lymph nodes (from five cases)

showed occult metastasis in IHC sections only, and three of them upstaged from II to III
(Table 2&3).

Table 3: Cases that showed differences in lymph node involvement in H & E and THC

stain
Lymph node size | P staging | P staging according to IHC?
(cm) according to H&E!
3.5 T2NOMO | @I T3NIMO I
3 T2NOMO | II T2NIMO 111
2.5 T2NOMO | @I T2N1IMO I
3.5 T2N2MO | IVA T2N2MO IVA
4.5 T3N2MO | IVA T3N2MO IVA

! Pathological staging according to H&E assessment. 2 Pathological staging according to THC assessment.

The sensitivity of H & E stain in detecting LN metastasis was (89.3%), the specificity
(100%) while the accuracy was (94%). Positive predictive value was 100% while negative
predictive value was 88%. Except for the histopathological grading, no statistical
significant associations (P > 0.05) were found between lymph node involvement and other
parameters (Table. 4).

Table 4: Correlation between Lymph Node Status and the Clinical and Pathological

Parameters
Variable Lymph node involvement Total (%) P - Value
Positive (%) | Negative (%) n= 22
n=28 n= 50
Age (Year)
<30 | 1(50.0%) 1 (50.0%) 2 (4.0%) 0.279
30-49 | 8(61.5%) 5 (38.5%) 13 (26.0%)
50-69 | 17 (63.0%) 10 (37.0%) 27 (54.0%)
>70 | 2(25.0%) 6 (75.0%) 8 (16.0%)
Sex
Male | 15 (62.5%) 9 (37.5%) 24 (48.0%) 0.407
Female | 13 (50.0%) 13 (50.0%) 26 (52.0%)
Lesion diameter (mm)
<210(0) 2 (100%) 2 (4.0%) 0.195
>2-41]15(53.6%) 13 (46.4%) 28 (56.0%)
>4 | 13 (65.0%) 7 (35.0%) 20 (40.0%)
Histopathological grade by IHC stain
Well differentiation | 7 (31.8%) 15 (68.2%) 22 (44.0%) 0.009
Moderate differentiation | 9 (75.0%) 3 (25.0%) 12 (24.0%)
Poor differentiation | 12 (75.0%) 4 (25.0%) 16 (32.0%)
Depth of invasion (mm) by IHC stain
<5 \ 8 (42.1%) \ 11 (57.9%) \ 19 (38.0%) \ 0.15
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>5]20(645%) | 11(35.5%) | 31(62.0%) |

Tumor thickness (mm) by IHC stain
<8[20(51.3%) | 19 (48.7%) 39 (78.0%) 0.306
> 8 | 8(63.6%) 3 (36.4%) 11 (22.0%)

No obvious brown color stain reactivity were seen in the control group sections, and the
nucleus were stained with the hematoxylin counterstain. CK5/6 positive
immunoreactivity reaction was indicated by brown nuclear staining. Moreover, Figures
(2,3 &4) demonstrate the primary tumor sections, lymph nodes metastasis and resections
margins in H&E and THC stained sections.

Figure. 2: Shows Squamous Cell Carcinoma well differentiated. A: H&E stain.
(100X), B: THC stain CK5/6. Positive immune expression appears as brown staining of
malignant cells (100X)

Figure. 3: Shows occult metastasis in two lymph nodes A&D (H&E sections of the two
lymph nodes100X). B,C,E&F; IHC,CK5/6 at low and high-power view, confirmed the
tumor invasion (IHC stain, 40X, 100X,4 0X %200 respectively)
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Figure. 4: Tumor cells close to resection margins. A, B, C & D: Shows clusters of tumor
cells close to resection margins (1-5 mm from the free margin). (IHC CKS5/CKS6,
Magnification 40X, 40X, 40X,100X respectively)

Discussion

The increasing occurrence of OSSC is creating an alarming situation and concern
worldwide. Though the histological investigation remains the gold standard technique to
diagnose the OSCC (26), several efforts are being made to identify more specific markers
of this tumour’s biological nature and aggressiveness (27). In this study, the mean age
was 57.65 years, and the peak (48.8%) was between 50 - 69 years. However, 27.4% of
patients were below the age of 50 years. The tumour was equally distributed in males and
females, and most of the cases (27.5%) were encountered at the tongue, followed by the
buccal mucosa (23.8%). Half of the cases (52.5%) were well differentiated, and 72% were
at the advanced stage. These results agree with previous reports from Iraq, Yemen, Saudi
Arabia, Arabian, and worldwide reports (22, 28- 31), but differ from the findings in India
and Central East Asia (4, 9). OSSC in young and female patients suggests that factors
(other than tobacco and alcohol) may contribute to the development of OSCC, like family
history and HPV infection (22). Additionally, it indicates the need for histological
assessment of suspicious oral lesions in high-risk patients as young as in their second
decade (32). The site of OSSC can be correlated with the habit and method of tobacco
consumption (4,9,32 31). The mixed carcinogens with saliva tend to pool at the bottom
of the mouth, which is covered by thin non-keratinized squamous epithelium, providing
less protection against the carcinogen (33). In this study, the histological grading
significantly correlated to lymph node status. This is contrary to other studies. The
disagreements are related to intra and inter-observer variation in the grading of squamous
cell carcinoma, tumoral heterogeneity from one area to another, and the fact that WHO
grading is subjective rather than objective and lacks a scoring system (34- 36). In this
study, there was a significant difference between H&E and IHC grading, and this may be
related to the sharp contrast in IHC colours, giving more clear details of different tumour
cell populations. Although many studies reported a significant correlation between DOI
and lymph node status (and fewer studies on TT), ours revealed no significant correlation
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between DOI or TT and lymph node status. This disagreement in the results can be
attributed to the different definitions for these two parameters, the lack of a standardized
measurement method, and the tumour biopsy might only sometimes contain the most
invasive cells which accurately reflect the DOI or TT (34- 39). Although no significant
difference was found in DOI measurement by H&E and IHC sections, however (22%) of
cases got higher DOI in IHC by (0.5 — 2mm), and one case upstaged from II to III. Four
cases (8%) were reported with clear margins by H&E stained sections found to be "close
to" THC staining. Published articles revealed that node-negative OSCC, with "close"
margins, was associated with aggressive behaviour & poor survival (30, 35). All lymph
nodes detected positive by H and E staining were also positive by IHC. However, five
nodes from five patients showed positive metastasis following IHC staining, which was
first termed negative in H&E stained sections. Thus, three cases (6%) changed from No
to N1 and upstaged from II to III. Out of the 672 nodes, occult metastasis was detected in
14.3% of total nodes by IHC compared to 13.5% by H&E staining. Considering IHC as
the standard for detecting occult metastasis, the sensitivity of H&E detection was 89.3%,
and the accuracy was 94%. Although our results were statistically non-significant but
clinically, they are important as they correlated with patient survival. The minor
variations in lymph node status, surgical margins, histopathological grade, and DOI in
IHC results affect decision-making regarding postoperative treatment (mainly
radiotherapy), also the rate of tumour recurrence, prognosis, and patient survival
significantly in patients with early-stage OSCC. The major drawback of this study was
the difficulty in performing programmed follow-ups of the patients during the study
period to assess prognosis and patient survival. However, the strength of this study is that
the proposed model, based on the application of IHC apart from its coast, is well available,
being simple and easy to use in routine clinical and Lab practice.

Conclusions

In conclusion, this study demonstrated some of the potential benefits of IHC in assessing
OSCC and its efficiency and accuracy in detecting occult metastasis in compare to routine
H&E . We recommend performing further studies with programmed follow-ups of the
patients to assess prognosis and patient survival.
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