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Abstract

Pharyngeal squamous cell carcinoma is a rare neoplasm, whose incidence increases with age. Computed tomography (CT) imaging is an
easy way to explore the pharyngeal region, having the advantage of being able to highlight and characterize the existence of a tumor in
this region, and to determine its local extension and lymphatic metastasis. In this group were included a total of 27 patients, who, following
the histopathological findings were diagnosed with pharyngeal squamous cell carcinoma and who have previously received a CT scan.
CT examination protocol included a native scan and post-intravenous administration of contrast medium, in both the arterial phase and
in parenchymal and venous phase. The scan was made with 2 mm thin sections, subsequently were performed coronal and sagittal
reconstructions. The examination plan included the thoracic region down to the aperture. The paper tries to establish correlations between
the morphological appearance and semiological computed tomography characters of the lesions.
Keywords: computed tomography, squamous cell carcinoma, pharynx, lymphatic metastasis.

 Introduction
Squamous cell carcinoma (SCC), though a rare neoplasm, is frequent in otolaryngology. Its localization
affects the sinus, nasopahrynx, oropharynx, and hypopharynx areas.
For malignant tumors such as SCC, rapid growth
may occur even though there are no previous clinical
signs [1]. For this reason, clinical examination must be
complemented by radiological examination [2] for the
assessment of size, thickness and depth of the tumor [3]
as well as the degree of bone tissue invasion [4–6].
Anatomically and topographically, imaging these
regions require special technical approaches in terms of
patient positioning, section thickness, retro-reconstruction
and 2D, eventually 3D reconstruction.
Referring strictly to the pharyngeal region, for diagnostic purpose, a “standard” exploration is performed
initially, which requires a computed tomography (CT)
acquisition with 2 mm thin sections, subsequently being
achieved a coronal and sagittal reconstruction. After
locating the lesion, the CT exam is extended in relation
to the examined subregion (oropharynx, hypopharynx),
to assess the exact locoregional extension of the lesion. It
is mandatory for the examination to be performed with
ISSN (print) 1220–0522

intravenous contrast material in at least two phases. The
examination is made compulsory with intravenous contrast
material in at least two phases [7–10].
Epidemiologically, the pharyngeal squamous cancer
affects both sexes in almost equal proportions, with
slight preference for males. In terms of age, is seen most
commonly in the decade 6 and 7, but it can occur even
in children. Between 40 and 60 years, is considered that
men have a two-fold risk of developing pharyngeal
squamous cell carcinoma than women. Smoking is the
major risk factor incriminated, statistics considering that
smoking more than 20 years doubles the risk of developing squamous cell cancer. Prolonged exposure to dust
and chemicals, such as polycyclic aromatic hydrocarbons,
are also considered as major risk factors for pharyngeal
squamous cancer [11–14].
The purpose of this study is only comparative evaluation of malignancy characters of a tumor, as detected
by an imaging examination in relation to its characteristics
pathologically evaluated. It was attempted the detection
of similar features between the two methods in order to
provide more comprehensive information to the surgeon
preoperatively.
The present paper makes a pertinent analysis of the
ISSN (on-line) 2066–8279
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limits of the method in terms of CT and its role in the
diagnosis of pharyngeal SCC.
 Patients and Methods
A total of 27 cases of patients were studied, all
diagnosed and operated with squamous cancer with
pharyngeal location. Of these, one case had a nasopharyngeal cancer, 11 had oropharyngeal cancer, 13 had
cancer with hypopharyngeal localization and two had a
tumor extending both oro- and hypopharyngeal, making
the onset almost impossible.
During the selection of cases, which extended over a
period of six months (the first half of 2014), there were
used the following selection criteria:
▪ the patients’ age: between 40 and 70 years;
▪ diagnosis: patients with squamous cell cancer with
pharyngeal localization, exophytic shape;
▪ the stage of the disease: there were selected patients
without distant metastases, in order not to complicate
the examination protocol, that otherwise required chest
X-ray, abdominal ultrasound and/or abdominal CT.
All had undergone preoperative CT scan, native and
with intravenous contrast material. The examination was
performed on Siemens Emotion Duo equipment with
contiguous 2 mm sections and sagittal and coronal MIP
reconstructions.
For the nasopharyngeal cancer, the study focused on
cavum, the paranasal sinuses and skull base. Considering
possible intracranial extension, CT examination was
performed, native and with cerebral contrast material,
for a possible invasion in the brain.
Brain CT examination protocol consisted of contiguous
sections of 3 mm for the posterior fossa region and 5 mm
for the rest of the region. The reconstructions were performed with bone window for an accurate assessment of
the possible bone invasion.
For sinuses examination, additional paranasal sinuses
CT was performed, with the patient in a specific position,
with contiguous sections of 2 mm, native and with intravenous contrast material, with reconstruction with bone
window, to assess the eventual invasion at this level.
For the oropharyngeal cancer, there were carefully
studied the tonsils region, the extension into the larynx,
in the extrinsic muscles of the tongue, medial and lateral
pterygoids, and also a possible bone invasion in the hard
palate, mandible, skull base, and the vascular structures
– carotid artery.
For the hypopharyngeal cancer, the pyriform sinuses,
prevertebral space, tongue base, the pharyngolaryngeal
wall, the glottis region, the thyroid cartilage were carefully
examined, CT exploration protocol extending beyond the
pharyngoesophageal junction.
The cervical lymph node groups were studied, analyzing
the size of any adenopathies, lymph nodes’ contours, their
structure and how they filled with contrast material.
The imaging examination result was confronted with
the operator protocol and the histopathological examination, trying to find correlations between the histopathological stadialization form, size of the tumor, locoregional extension, the degree of lymph node invasion –
determined by CT, with the pathological appearance and
histopathological characteristics of the tumor.

For the morphological study, we used fragments of
pharyngeal tumors harvested during the surgery, fixed
in 10% formalin and included in paraffin. For the histopathological diagnosis, we used the classical Hematoxylin–
Eosin (HE) staining, and for the differential diagnosis,
we used an additional immunohistochemistry technique,
by marking the histopathological samples with three antibodies: anti-Ki67 (MIB-1, Ms/Hu/Monoclonal, Dako),
for highlighting the proliferative activity of various types
of pharyngeal tumors; anti-p53 (DO-7, Ms/Hu/Monoclonal, Dako), for highlighting possible alterations of
TP53 gene; anti-34βE12 CK (M0630, Dako) for highlighting the emphasis of cytokeratins with a high molecular weight in the cytoskeleton filaments.
All techniques used in this study are standard procedures approved nationally and internationally, are used
routinely in all health facilities.
 Results
Of the total of 27 cases, examined in the time interval
of the study, there were identified three cases of well
differentiated squamous cell carcinoma, 22 cases of intermediate differentiated squamous cell carcinoma and two
poorly differentiated squamous cell carcinoma cases.
By localization, the nasopharyngeal squamous cell
carcinoma case was a poorly differentiated cancer, the
cases with oropharyngeal localization, two were well
differentiated and nine intermediate differentiated, from
the 13 cases of hypopharyngeal localization, one was well
differentiated and 12 intermediate differentiated and in
the two cases with oro-hypopharyngeal extension, one
was a poorly differentiated cancer (Table 1).
Table 1 – Distribution of histological pharyngeal
squamous cell carcinoma cases
Histological
type
Well
differentiated
Moderately
differentiated
Poorly
differentiated

Squamous cell carcinoma localization
NasoOroHypoOropharynx pharynx pharynx hypopharynx
0

2

1

0

0

9

12

1

1

0

0

1

All the studied cases were exophytic neoplasms,
protruding into the lumen of the pharynx.
The images show the histological differentiations
between the three types of squamous cancer, differenttiation that cannot be appreciated by any imagistic test
used in the diagnosis and staging of malignant tumors.
Spinocellular epidermoid carcinomas appeared as
being formed of cells placed as islands or cordons, quite
variable in shape and size, resembling the epithelial
cells in the spinous stratum. The tissular structure was
completely altered, strongly contrasting with the stratified Malpighian epithelial cells, without any keratinization. Generally, tumoral cells presented important shape
and size variations, giving the tumoral parenchyma a
pleomorphic aspect. The main characteristic of tumoral
cells was atypia, the neoplastic cells presenting nuclei of
various sizes, much larger than in normal epithelial cells,
thus determining the reverse process of nucleus/cytoplasm ratio in favor of the nucleus. The cell nuclei
presented as either hyperchromic, with an irregular
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shape, with invaginations or nuclear buddings, with an
uneven chromatin, either under the nuclear membrane
or as clusters, which led to a heterogeneous coloring of
the nucleus. Other times, the nuclei presented with large
sizes, with a monstrous aspect. The nucleoli most often
presented quite large, multiple, well differentiated, either
centrally located or in the immediate proximity of the
nuclear membrane (Figures 1–3).

199

For highlighting the cellular proliferation processes
in the three types of squamous cell pharyngeal carcinomas
(well, moderately or poorly differentiated), we used the
anti-Ki67 antibody. As it may be observed from our
images, the immunohistochemical reaction was a moderate
or intense one in all types of pharyngeal carcinomas,
indicating high proliferation ability (Figures 4–6).

Figure 1 – Well-differentiated squamous cell carcinoma
keratinizing-type. HE staining, ×200.

Figure 2 – Moderately differentiated squamous cell
carcinoma. HE staining, ×200.

Figure 3 – Squamous cell carcinoma poorly differentiated. HE staining, ×200.

Figure 4 – Microscopic image of a well differentiated
squamous cell carcinoma, with a moderate reaction to
anti-Ki67. Anti-Ki67 antibody immunomarking, ×200.

Figure 5 – Moderately differentiated squamous cell
carcinoma, with an intense reaction to anti-Ki67. AntiKi67 antibody immunomarking, ×200.

Figure 6 – Poorly differentiated squamous cell carcinoma, with an intense reaction to anti-Ki67. Anti-Ki67
antibody immunomarking, ×200.
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The TP53 gene, a tumor suppressor gene, codifies
the p53 protein synthesis, also known as the “genome
guardian”, due to its part played in preserving the genome
stability. By investigating the immunohistochemical reaction
to the anti-p53 antibody, there could be observed that
some tumors presented a mild reaction (Figures 7–10),
irrespective of the tumor differentiation degree. Our data
show that, in almost all cases of pharyngeal carcinoma,
there arised genetic mutations, their intensity varying
from one case to another.
The highlighting of epithelial cells characteristics and
the differentiation from mesenchymal cells was performed by using the anti-34βE12 cytokeratin antibody. The

most intense reaction was obtained in the well-differentiated squamous cell pharyngeal carcinomas and it diminished together with the reduction of tumor differentiation degree (Figures 11–13).
The only possible evaluation criterion would remain
the degree of contrast material enhancement to the tumor
mass, but even this is directly related to the tumor microvasculature, not being necessarily related to the degree
of mitotic division.
Analyzing the dimensional criterion shown by computed tomography, the distribution of the 27 cases was
the following (Table 2).

Table 2 – Analysis of dimensional criteria in relation to tumor histology and tumor location
Squamous cell carcinoma localization (No. of cases)

Histological
type
Well
differentiated
Moderately
differentiated
Poorly
differentiated

Nasopharynx

Oropharynx

Hypopharynx

Oro-hypopharynx

<2 cm

2–4 cm

>4 cm

<2 cm

2–4 cm

>4 cm

<2 cm

2–4 cm

>4 cm

<2 cm

2–4 cm

>4 cm

-

-

-

1

1

-

-

1

-

-

-

-

-

-

-

-

7

2

-

10

2

-

-

1

-

-

1

-

-

-

-

-

-

-

-

1

Figure 7 – Microscopic image of a well differentiated
squamous cell carcinoma, with a poor reaction to antip53. Anti-p53 antibody immunomarking, ×200.

Figure 8 – Moderately differentiated squamous cell
carcinoma, with a poor reaction to anti-p53. Anti-p53
antibody immunomarking, ×100.

Figure 9 – Well-differentiated squamous cell carcinoma,
with an intense reaction to anti-p53. Anti-p53 antibody
immunomarking, ×200.

Figure 10 – Moderately differentiated squamous cell
carcinoma, with an intense reaction to anti-p53. Antip53 antibody immunomarking, ×200.
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Figure 11 – Image of well-differentiated squamous cell
carcinoma, with an intense reaction to anti-34βE12
cytokeratin. Anti-34βE12 cytokeratin antibody immunomarking, ×100.
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Figure 12 – Island of moderately differentiated squamous
cell carcinoma, with moderate reaction to anti-34βE12
cytokeratin. Anti-34βE12 cytokeratin antibody immunomarking, ×200.

same time, the tumor had come into direct contact with
the carotid artery, which it partially invaded, determining
disturbances in its flow (Figure 14).
Tumor extension of the oropharyngeal squamous cell
carcinoma, uses in T staging the centimetric dimensional
criteria, but at the same time, for the T4 stage, the extension in the bone tissue, muscle and skin must be analyzed.
Given these criteria, the distribution of the analyzed cases
was the following (Table 3, Figure 15).
Table 3 – Analysis of tumor extension criteria in
relation to histological type of oropharyngeal squamous
cell carcinoma

Figure 13 – Poorly differentiated squamous cell carcinoma, with a poor reaction to anti-34βE12 cytokeratin. Anti-34βE12 cytokeratin antibody immunomarking, ×400.

Given the anatomical adjacency relations of the
pharynx, the degree of invasion of the tumor in the three
types of squamous cell carcinoma was made in relation
to each type of localization of the squamous cell carcinoma.
Therefore, in the case of nasopharyngeal squamous
cell carcinoma, it was taken into account that the extension can be made to nearby soft tissue, the bones of
nasal cavity, the paranasal sinuses, the orbit, the skull
base, the oropharynx and content of the neurocranium.
In the only case of nasopharyngeal squamous cell
carcinoma, was found that the tumor had invaded the
ethmoid region, complying the wall of the orbit and the
skull base, but completely abolishing the cavum. At the

Tumor extension (No. of cases)
Histological
ParaPharyngeal
Muscle Vascular
type
pharyngeal
wall
structures structures
spaces
Well
1
1
differentiated
Moderately
9
7
1
differentiated

Muscle extension of the tumor is computed tomography
detectable both directly and by using the imaging term
“deletion of demarcation interface with the muscle
structure”, without being able to specify exactly whether
or not the actual invasion exists (Figure 16). From this
point of view the histopathological examination correctly
executed in the targeted area, brings superior information
compared to the imaging exam.
Using the same extension criteria of the tumor with
hypopharyngeal localization, the distribution of the analyzed cases was the following (Table 4, Figures 17 and 18).
Structurally, all studied tumors had both in native
computed tomography and intravenous contrast material
computed tomography scans a heterogeneous structure.

Table 4 – Analysis of tumor extension criteria in relation to histological type of hypopharyngeal squamous cell
carcinoma
Histological
type
Well
differentiated
Moderately
differentiated

Tumor extension (No. of cases)
Muscle and vascular
Laryngeal extension Parapharyngeal spaces
structures

Piriform sinus +
vocal cords

Esophagus

1

-

-

-

-

6

5

7

2

1
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Figure 14 – Cerebral computer tomography with contrast media – poorly
differentiated nasopharyngeal squamous
cell carcinoma with ethmoidal extension.

Figure 15 – Cervical computer tomography with contrast media – moderately
differentiated oropharyngeal squamous
cell carcinoma with medial pterygoid
muscle extension.

Figure 16 – Cervical computer tomography with contrast media – moderately
differentiated oropharyngeal squamous
cell carcinoma with tonsils and palatopharyngeal muscle extension.

Figure 17 – Cervical
computer tomography
with contrast media
– moderately
differentiated
hypopharyngeal
squamous cell
carcinoma with
piriform sinus and
cricoid cartilage
invasion.

Figure 18 – Cervical
computer tomography
with contrast media –
MPR reconstruction –
moderately differenttiated hypopharyngeal
squamous cell carcinoma with laryngoesophageal invasion.

On the native computed tomography, well differentiated squamous cell carcinoma were iso- and hypodense
compared to adjacency structures. Intermediate differentiated squamous cell carcinomas were mostly hypodense,
the ones with orohypopharyngeal localization featuring
necrosis areas.
Intratumoral necrosis was seen in both cases of poorly
differentiated squamous cell carcinoma.
The intensity of the contrast medium enhancement in
all cases of squamous cell carcinoma was heterogeneous,
on the well-differentiated ones being able to highlight
areas with contrast medium enhancement lower than
most of the tumor.
On intermediate and poorly differentiated squamous
cell carcinoma, the intensity of the contrast medium
enhancement was mostly higher than normal structures.
Lymph node extension of squamous cell carcinoma
is a mandatory analysis for diagnosis and computed
tomography staging of cases of malignant tumors.

Analyzing the 27 cases of squamous cell carcinoma
with pharyngeal localization, the results of this evaluation
criterion were the following (Table 5, Figure 19).
In terms of dimensional criteria of lymph nodes
in SCC, the analysis of the studied cases revealed the
following results (Table 6).
Structurally, it was found that all adenopathies with
sizes under 3 cm, had intense, homogenous contrast
medium enhancement, the presence of necrosis areas
being found on all adenopathies with sizes over 6 cm,
but also on adenopathies with sizes between 3 and 6 cm
(Figure 20).
A case of lymphadenopathy over 6 cm presented
ganglion capsule breakage.
The presence of peritumoral inflammatory changes
has been found in all cases of poorly differentiated
squamous cell carcinoma and in six cases of intermediate
differentiated squamous cell carcinoma.

Table 5 – The presence of adenopathies in relation to histological structure in pharyngeal squamous cell carcinoma
Histological
type

Nasopharyngeal SCC

Well differentiated
Moderately differentiated
Poorly differentiated

0
0
1

Adenopathies (No. of cases)
Oropharyngeal SCC Hypopharyngeal SCC
1
9
0

1
12
0

Oro-hypopharyngeal SCC
0
1
1
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Table 6 – Analysis dimensional criteria of lymph nodes in relation to tumor histology and tumor localization
Histological
type
Well differentiated
Moderately
differentiated
Poorly differentiated

Nasopharynx
No lymph
<6 cm >6 cm
nodes
-

Squamous cell carcinoma localization (No. of cases)
Oropharynx
Hypopharynx
No lymph
3–6 cm >6 cm <3 cm 3–6 cm >6 cm
nodes
1
1
1
-

Oro-hypopharynx
<3 cm

3–6 cm >6 cm

-

-

-

-

-

-

-

7

1

2

8

2

-

1

-

-

-

1

-

-

-

-

-

-

-

-

1

Figure 19 – Lymph node metastasis in moderately differentiated squamous cell carcinoma. HE staining, ×200.

 Discussion
The purpose of this paper is not to contest the
supremacy of morphopathology and particularly histopathology in assessing the actual characteristics of a
malignant tumor.
It is found that most cases of moderately differentiated SCC predominantly affects oropharynx, 40.9% of
these cases, or hypopharynx, respectively 54.55%, while
the poorly differentiated, when detection is extended to
both regions. The results are similar to those reported by
Thompson [12] and Ala Eddine et al. [7] said that more
than 70% of SCC are moderately or poorly differentiated.
In this regard were used the dimensional criterion, that
of locoregional tumor invasion and lymphatic metastasis.
The imaging evaluation of a tumor requires measuring
it, so the consideration of a dimensional criterion. In our
study, we chose splitting the dimensional criterion in
three levels, from type T stadialization of oropharyngeal
squamous cell carcinoma.
The assessment of the dimensional criteria is not
included in the criteria for T stadialization of nasopharyngeal squamous cell carcinoma, nor in those of hypopharyngeal squamous cell carcinoma. At the same time,
T stadialization of hypopharyngeal squamous cell carcinoma sets the tumor extension at stage T1 as a tumor
restricted to one of the three sectors of the hypopharynx
[10, 15–17]. Considering the anatomical dimensional
criteria of the hypopharynx, a stage T1 tumor may be
limited dimensionally both to subdivision “<2 cm” and
the subdivision “2–4 cm”.
Regarding the nasopharyngeal squamous cell carcinoma, a tumor in stage T1, based on the anatomic dimensional criteria, cannot be larger than 2 cm.

Figure 20 – (a and b) Cervical computer tomography
with contrast media – lymph node metastases with
necrosis in poorly differentiated pharyngeal squamous
cell carcinoma.

In our study, 77.3% of squamous cell carcinomas
were moderately differentiated diagnosis between 2 and
4 cm. Ala Eddine et al. [7] and Dubrulle et al. [9] report
a rate of 80–90% of squamous cell carcinoma moderate
differentiated with size between 2–4 cm.
Regarding the extension of the tumor, computed
tomography exam results are comparable to those of a
morphopathological examination, but cannot be compared
with those of a histopathological examination. Preoperative imaging detects muscle, bone or vascular invasion,
but the gold standard belongs to pathology. Computed
tomography can help the surgeon in determining the operator strategy and the pathological examination confirms
the suppositions of the imagist and the surgeon.
In our study degree of tumor extension, evaluated
imaging corresponds to 81.5%, compared with morphopatological analysis.
Thompson [12] and Chong [15] evaluate tumor volumetric percentages greater than 80% compared with
pathological results. However, the histopathological
examination establishes with certainty the type of
squamous cell carcinoma and makes its correct stadialization.
The assessment of the structural criterion computed
tomography detectable can guide the surgeon, and eventually may guide the anatomopathologist in the histopathological staging.
The assessment of the contrast medium enhancement
administered during computed tomography examination
is useful only to the imagist in assessing the malignancy
characteristics of the tumor. The dimensional criterion
of adenopathies is, imagistically, only an indicative criterion in assessing the TNM stadialization of a malignant
tumor.
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Highlighting on the computed tomography scan of
any cervical lymph node, at the same time with squamous
cell carcinoma, is a warning and a certainty of tumor
malignancy.
Thus, 95.45% of all moderately differentiated squamous cell carcinoma showed to computed tomography
examination lymph nodes with malignant characters,
and if poorly differentiated squamous cell carcinoma
adenopathies were found in 100% of cases.
A meta-analysis by Dünne et al. [18] and Zhong et al.
[19] showed a 5-year survival rate between 17% and
55.8% for SCC with cervical node metastases and 44.6–
76% for SCC patients without cervical node metastases
[20].
The occurrence of necrosis in lymph node metastases
is directly related to their production mechanism [21,
22]. At the same time is observed the importance of the
dimensional criterion and of the degree of differentiation of the type of squamous cell carcinoma [23].
From the paper, it results that in the case of squamous
cell carcinoma, regardless of localization, lymph nodes
under 3 cm usually do not necrosis. It is also worth
noting that the occurrence of necrosis in case of poorly
differentiated squamous cell carcinoma is an essential
objective in imaging analysis, considering the almost
entirely occurrence of this kind of change in relation to
the other two types of squamous cell carcinoma [24, 25].
 Conclusions
A computed tomography examination correctly and
completely performed can appreciate the volume of the
tumor and may guide on the degree of its extension.
Computed tomography may be similar with morphopathology, but cannot compete with histopathology.
Computed tomography detects the presence of adenopathies and can make assessments on the degree of
benignity or malignancy of the tumor. Dimensional
analysis criteria of lymph nodes are very important for
diagnosis. Structural analysis of lymph nodes is only
indicative in relation to histopathology. TNM stadialization performed because of computed tomography examination can guide the surgeon on the surgical technique
strategy and potentially provide global information on
the tumor to the anatomopathologist. The existence of
any kind of radioimaging exploration cannot replace the
anatomopathological examination. The histopathological
and immunohistochemical examinations bring exquisite
data for establishing the positive and differential diagnosis, the prognosis and the accurate treatment plan.
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