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Abstract We discussed the imaging recommendations for diagnosis, staging, and management
of larynx and hypopharynx cancer. Carcinoma of the larynx is a common cancer, with
males being affected more. Hypopharyngeal carcinoma is less common than laryngeal
malignancies. Squamous cell carcinoma is the most common histological type. Non-
squamous cell malignant lesions are rare and mostly submucosal lesions. Clinical
examination and endoscopy play an integral role in its detection and staging. Imaging
also plays a major role in its staging, including local disease extent, nodal and distant
metastatic status, as well as to assess response to therapy. Follow-up of treated cases
and differentiation of recurrence from post treatment changes can be done on
imaging. Early stage disease is treated with single modalities such as radiotherapy
or surgery. Advanced disease is treated with multimodality of either chemoradiother-
apy or surgery followed by adjuvant radiotherapy with or without concurrent
chemotherapy.
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Introduction

Carcinoma of the larynx is the second most common head
and neckcancer after oral cavity. It is commonly diagnosed in
patients above 50 years of age. The incidence of this cancer is
more in males.1 Hypopharyngeal carcinoma is relatively less
common than laryngeal malignancies.2 Histologically, squa-
mous cell carcinoma is themost common type. These cancers
are commonly associated with lungs and aerodigestive ma-
lignancies due to common risk factors.1

Endoscopy can detect mucosal lesions; however, cross-
sectional imaging (computed tomography and/or magnetic
resonance imaging) improves the accuracy of loco-regional
staging of the disease.1–3 Submucosal extension of the
disease including involvement of the spaces and cartilages
cannot be assessed on endoscopy and therefore supplemen-
tation of the clinical examination with imaging is essential
for appropriate treatment planning. Cross-sectional imaging
also gives information about nodal status and distant metas-
tases and helps in restaging and follow-up of treated
patients. Distorted anatomy and post treatment fibrosis
may make the clinical examination challenging. Functional
imaging techniques such as PET CT play a crucial role in
response assessment after organ preservation protocols.

Risk Factors and Etiopathogenesis

Smoking, tobacco, and alcohol are the major risk factors2,4;
others being indoor air pollution and meat rich, low-fiber
diet.5,6

These carcinomas are usually mucosal in origin and then
infiltrate into the submucosal tissues. The anatomical bar-
riers produced by the laryngeal compartments and inter-
cartilaginous membranes restrict their initial spread by
forming a rigid barrier, due to which they tend to spread
along pathways of least resistance into the soft tissue.
However, in the later stages, invasion of the bone and/or
cartilage is seen.2 A careful evaluation of the lungs must be
done for concurrent primary bronchogenic malignancies.

Lymphatic spread to neck nodes is very common in supra-
glottic andhypopharyngeal cancers. Glottic carcinomas donot
have nodal spread commonly,2 being 0 to 10% in early cancers
and 10 to 35% in advanced cases.7 Distant metastasis is less
common,�6.5 to 8.5%.8–10 Lungs are themost common site of
distant metastasis, followed by bones and liver.2

Epidemiology, Clinical Presentation in India
and Global

Laryngeal cancer forms 2% of all cancers with more than
1,59,000 new cases and 90,000 cancer deaths worldwide.11

In India, laryngeal cancer contributes to �3 to 6% of all
cancers in men, varying in different regions of the country.5

The 5-year survival for laryngeal cancer in India is �28%.5

The incidence of hypopharyngeal cancers is relatively
higher in India (�11% against 1% worldwide).11 Dietary
variation has been proposed as a likely cause of this
difference.

Common presenting symptoms are hoarseness, difficulty
in breathing, dysphagia, or odynophagia, foreign body sen-
sation, ear ache, and advanced disease may lead to stridor or
aspiration.11

Imaging Referral Guidelines

As per the NCCN (National Comprehensive Cancer Network)
guidelines, version V.1.2021, the following investigations are
to be done for patients with larynxor hypopharynx cancer12:

1. Examination under anesthesia with endoscopy.
2. CECT and/or MRI for primary and neck (thin angled cuts

through larynx for laryngeal carcinoma).
3. Chest CT (with/without contrast) for advanced nodal

disease to screen for distant metastasis and screen for
lung cancer in smokers.

4. FDG PET-CT for stage III-IV disease.

Clinical and examination findings are suggestive of the
diagnosis of laryngeal carcinoma. Direct laryngoscopywith a
confirmatory biopsy establishes the diagnosis. Direct laryn-
goscopy helps to assess the mucosal extent of disease as well
as certain areas that may not be amenable to examination in
routine OPD examination such as ventricles, subglottis,
pyriform sinus, and post cricoid area. Imaging complements
endoscopy and helps in accurate assessment and staging of
disease. Contrast-enhanced CT scan is the modality of choice
for initial evaluation due to itswider availability, and cheaper
and faster acquisition. CT is less prone to swallowing artifacts
and provides better spatial resolution compared with MRI.1

It may be complemented with MRI in cases with dilemma,
especially related to cartilage involvement.

Contrast-enhanced MRI is better to assess early cartilage
involvement, pre epiglottic space, and tonguebase involvement.
MRI offers advantages of higher contrast resolution, differen-
tiates tumor from peri-tumoral inflammatory response, thus
helping in accurate disease assessment.1 MRI has a higher
sensitivity (89–96%) and a higher accuracy (84–76%) in detect-
ing cartilage erosion,1,13 but has lower specificity (74–84%) as
compared with CT.1 It has disadvantage of images being de-
graded by motion artifact and larger acquisition times.

FDG-PET CT is done in cases of advanced loco-regional
disease to assess distant metastases. PET CT is also more
helpful than CT and MRI to differentiate recurrence from
treatment-related changes.14

All patients diagnosed with hypopharyngeal carcinoma
should also be imaged because submucosal spread is com-
mon, and hence volume of disease can be underdiagnosed on
endoscopy. Contrast-enhanced CT or MRI is used for detect-
ing the extent of disease and its size. FDG PET CT is especially
useful in differentiating recurrence from post treatment
changes such as in laryngeal cancers.10

Clinical/Diagnostic Work-up Excluding
Imaging

Cancer of the larynx and hypopharynx differ in many clinical
aspects. Laryngeal cancer is more common than
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hypopharyngeal cancer. Because hypopharyngeal cancer can
be asymptomatic for a long time, these casesmore frequently
present with advanced cancers compared with laryngeal
carcinoma. Nodal and systemic metastatic involvement is
more common in hypopharyngeal than laryngeal carcinoma
and neck mass may even be the first presentation in hypo-
pharyngeal cancer. Relapse rates are also higher with carci-
noma of the hypopharynx.11 Despite these differences, the
clinical/diagnostic work up is similar.

The clinical examination begins with a detailed evaluation
of the primary lesion with an indirect laryngoscopy, which
should be supplemented with the findings of direct laryngos-
copy performed under general anesthesia. Indirect laryngos-
copy is an office procedure that uses video camera or mirrors
to indirectly visualize the lesion and assess cord/larynxmobil-
ity. Direct laryngoscopy directly visualizes the larynx and
hypopharynx using rigid laryngoscopes.15 Certain areas such
asventricle, pyriform sinus apex, post cricoid area, and sub-
glottis, which are suboptimally visible on indirect laryngosco-
py are better visualized with direct laryngoscopy. Tissue
biopsy is performed to establish the diagnosis. Neck should
be meticulously examined for lymph nodes.11

Squamous cell carcinoma is the commonest epithelial tumor.
Nonsquamous cell malignant lesions are rare and mostly sub-
mucosal lesions. These include chondrosarcoma, lymphoma,
myelomas, andmetastases. The clinical and endoscopic diagno-
sis of submucosal lesions ismore difficult, and the initial biopsy
if not taken from the submucosal lesionmay be inconclusive or
negative.2 Imaging plays a strong role in detecting these lesions
and can guide accurate biopsy in such cases.

Imaging Guidelines

a) Screening: There is no recommended screening test for
laryngeal and hypopharyngeal cancers as of today.

b) Diagnosis: The CT andMRI protocol has been explained
in ►Table 1.1–3,16

CTof the neck should be obtained ideally in the venous phase,
so that the contrast gets enough time to reach the normal and
pathologic soft tissues. The scan is taken with the patient
breathing quietly to allow better evaluation of anterior and
posterior commissures when the vocal cords are abducted.
The scan should be viewed in soft tissue and bone win-
dows.1–3,16 Reformations are important.

MRI with contrast is useful in indeterminate scenarios
with dilemma of cartilage erosion versus tumoral inflamma-
tion in borderline cases of T3 tumors. MRI also adds infor-
mation for bulky tumor and its relationship with
prevertebral fascia as well as carotid sheath in exolaryngeal
spread.1,3,16 Diffusion-weighted MRI may help in differenti-
ating carcinomas from benign lesions and metastatic from
reactive neck nodes.17,18

The normal CT and MR anatomy of the larynx is shown
in►Fig. 1. The normal appearance of the hypopharynx on CT
has been demonstrated in ►Fig. 2.

PET CT using fluorine-18-labeled 2-fluoro-2-deoxy-D-
glucose (FDG) can be used in initial staging, especially in
cases with advanced locoregional disease.2,3,16 It can help
locate distant metastases or synchronous primarymalignan-
cy. It has also proved superior to CT/MRI in initial staging of
lymph node metastases.

Ultrasonography can detect the primary laryngeal tumor;
however, artifacts caused by thyroid cartilage calcification
and by air within the laryngeal cavities are unfavorable
factors.19 Ultrasound is an excellent modality to assess
neck nodes in both laryngeal and hypopharyngeal carcino-
mas. It can also be used to guide fine needle aspiration
cytology/biopsy from indeterminate neck nodes, nodal me-
tastases being the most accurate prognostic factor for
SCC.2,16 The appearance of a metastatic node on ultrasound

Table 1 CT and MRI protocols for imaging of the larynx and hypopharynx

CT protocol MRI protocol

Multidectector CT (MDCT, 16 slice or above) Multiplanar non-contrast T1-weighted, T2-weight-
ed, T2-weighted fat-saturation images with post-
contrast T1 fat-suppressed images

Iodinated contrast agent (35–40 g iodine) injected at rate of 1–
1.5mL/s; with subsequent saline injection at the same rate

Section thickness of 4mmwith an interslice gap of 0
to 1mm

Scan should be started after the entire contrast volume injected, ideally
in the venous phase with a 60–90 s delay

A dedicated neck coil

In supine position with the patient breathing quietly; with patient
instructed not to cough or swallow

Instructions of not coughing and swallowing during
the scan

Axial images obtained from the skull base to the aortic arch; recon-
struction parallel to the hyoid bone, to get images parallel to the true
vocal cords.
Additional maneuvers such as modified Valsalva or phonation for better
visualization of the hypopharynx or laryngeal ventricle respectively.

From the skull base to the thoracic inlet, with scan
orientation parallel to the true vocal cords.

Sagittal and coronal plane reformats important The pre-epiglottic space is better seen in the sagittal
plane, while the paraglottic space and the ventricle
are better assessed in the coronal plane.
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is shown in ►Fig. 3. It can also be used for surveillance post
treatment;14 however, it is operator dependent.

The primary tumor can be detected as a soft tissue
thickening or mass-forming disease showing abnormal con-
trast enhancement with or without infiltration of fatty
tissue.2 Associated inflammatory and edematous changes
may overestimate the tumor extent. This is a common pitfall
of CT imaging.

Carcinoma of the larynx arises in the supraglottic region
(30%), glottis (65%), or subglottic region (5%).1,3

Supraglottic laryngeal cancers tend to be detected in
advanced stages because symptoms occur late. Supraglottic
larynx has a rich lymphatic network; hence, nodalmetastasis

is a common finding in these patients. Supraglottic tumors
mayarise from the anterior components such as epiglottis, or
the postero-lateral components such as aryepiglottic fold
and false cords. The epiglottic lesions are usually seen along
the midline anteriorly, that primarily invade into the pre-
epiglottic space (PES) and laterally into the paraglottic space.
The lesions arising from the stem of epiglottis often invade
the low PES and then reach the glottis and subglottis via the
anterior commissure. PES invasion is seen as replacement of
the normal fat by abnormal enhancing soft tissue.1–3►Figs. 4

and 5 show examples of the imaging appearance of supra-
glottic cancer.

The commonest site of glottic cancer is the anterior aspect
of vocal cord (►Fig. 6). Involvement of the anterior commis-
sure is common, and these lesions tend to cross to the
contralateral vocal cord through the midline. Anterior com-
missural disease is seen on CTorMRI as soft tissue thickening
of more than 1 to 2mm. Lesions involving the anterior
commissure may directly spread to the anterior subglottis,
lower pre-epiglottic space. Tumors in the anterior commis-
sure have a propensity to spread to the thyroid cartilage in
themidline and hence advance toT3 stage quickly. When the
tumor arises from the posterior vocal cord, posterior exten-
sion to arytenoid cartilage, and posterior commissure can
occur. Further spread to the post cricoid hypopharynx and
esophagus may occur. Laterally, the disease can involve the
vocal ligament andmuscle, followed by paraglottic space and
thyroid cartilage. The tumor is diverted superiorly or

Fig. 1 Normal laryngeal anatomy. Coronal CT image (A) showing normal anatomy of the larynx and its subdivisions (supraglottis between blue
and white lines; glottis between white and green lines; subglottis between the green and orange lines). Normal appearance of the thyroid
cartilage (straight arrow labeled T) and cricoid cartilage (straight arrow) shown on image (B) and on axial T2W MRI image (C).

Fig. 2 Normal anatomy of the hypopharynx. Figure showing normal
appearance of the hypopharynx (box) on sagittal CT image (A) and of
the post cricoid region (arrow) on the axial CT image (B).
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inferiorly by the thyroid cartilage, into the paraglottic space
or the subglottis respectively. Usually, glottic cancers metas-
tasize to the neck lymph nodes when they have transglottic
extension either into supraglottis or extension into
subglottis.1–3

Subglottic cancers, although less common, are clinically
silent and present late with a poor prognosis. Lymph node
metastases are commonly seen and also affect the superior
mediastinal nodes. Hence, the CT should be extended to
include the pre and para-tracheal region of mediastinum in
such patients. Subglottic cancer is detected by the presence
of any mucosal thickening between the airway and the
cricoid cartilage. Invasion of the cricoid cartilage, trachea,
and the cervical esophagus with extra-laryngeal spread are
common in these patients at presentation.1,3 ►Figure 7

shows the imaging features of subglottic cancer. Apart
from squamous cell carcinoma, adenoid cystic carcinoma is
also common at the subglottic level.2

Transglottic cancer is when the disease involves both the
glottis and supraglottis, irrespective of subglottic involve-
ment.1,3 The CT appearance of transglottic cancer has been

shown in ►Figs. 8 and 9, and its appearance on MRI
in ►Fig. 10.

Gross cartilage invasion is easily detectedwith CT. Erosion
(minor areas of osteolysis) or lysis (major areas of osteolysis)
of the cartilages are pointers toward cartilage involvement,
while extra-laryngeal spread is highly specific. Cartilage
invasion on CT is demonstrated in ►Fig. 11. Because ossifi-
cation pattern of the laryngeal cartilages is highly variable,
CT can fail to detect early cartilage invasion. MRI is more
sensitive, but not as specific, to detect cartilage abnormali-
ties. Areas of cartilage involvementwill be seen as increase in

Fig. 4 Supraglottic laryngeal cancer. Axial and coronal CT images (A, C) showing a heterogeneously enhancing lesion (straight arrows) involving
the left false vocal cord. The true vocal cords are normal in appearance and not involved as shown by the other axial image (B).

Fig. 5 Supraglottic laryngeal cancer. Axial, coronal, and sagittal CT
images (A–C) showing the proliferative irregular mass (straight
arrows) involving the right vallecula and supra and infrahyoid epi-
glottis on the right with involvement of the median glosso-epiglottic
fold. There is involvement of the pre-epiglottic space also (blue
arrowhead). Sagittal left paramedian CT image (D) showing normal
uninvolved epiglottis on the left (shouldered arrow).

Fig. 3 Ultrasound image showing a round neck node with loss of fatty
hilum, suggestive of an involved node.
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signal intensity on T2-weighted images and contrast-en-
hanced T1-weighted MRI images that matches the signal
intensity of the tumor.1–3,16

Carcinoma of the hypopharynx may arise from the pyri-
form sinus (65%), postcricoid area (20%), and posterior
pharyngeal wall (15%).3 Imaging features of carcinoma hy-
popharynx have been shown in ►Fig. 12.

Tumors arising from the medial wall of the pyriform sinus
tend to spread anteriorly into larynx through the paraglottic
space. Tumors epicentered in the lateral wall of the pyriform
sinus commonly infiltrate the soft tissues of the neck in early
stages.2,3

Post-cricoid carcinoma is rare and seen in certain high-
risk groups such as patients with the Plummer–Vinson
syndrome. This subtype tends to be commoner in females.
These lesions show submucosal spread, most commonly
toward the cervical esophagus. Due to the submucosal
spread, its true extent becomes more apparent with axial
or sagittal MR images.2,3 ►Figure 13 shows an example of
post cricoid carcinoma.

Posterior pharyngeal wall carcinoma commonly involves
the oropharynx too. These appear as asymmetrical thicken-
ing of the posterior pharyngeal wall. Prevertebral space
involvement is rare and can be reliably excluded on CT and
MRI by observing the retropharyngeal fat plane.2,3

A short axis diameter of at least 10mm, round shape,
presence of necrosis (irrespective of size) and extranodal
extension (node showing indistinct spiculated margins) are
the general criteria to detect involved nodes on CT andMRI.1,2

The most common site of distant metastasis is lung. Bone
and liver are the other frequent sites.1,2

c) Staging1,3,12: ►Table 2.
d) Response assessment imaging and follow-up:

Imaging is critical in assessing response to therapy and
also for detecting recurrence. Surveillance is especially vital
in the first 2 to 3 years because about two-thirds of local
recurrences occur during this time period.16,20

Fig. 6 Glottic laryngeal cancer. Axial and coronal CT images (A and B) showing a proliferative lesion (straight arrows) involving the true vocal
cords bilaterally, with almost complete obliteration of the airway, necessitating a tracheostomy. The inner cortex of the right thyroid cartilage
lamina is also involved (shouldered arrow) by the mass. No suspicious neck nodes were seen (C), which is usually the case in glottis cancers.

Fig. 7 Subglottic involvement. Axial and coronal CT images (A and B)
showing subglottic involvement (straight arrows) of the laryngeal
mass.

Fig. 8 Transglottic cancer involving supraglottis and glottis. Axial and
coronal CT images (A–C) showing an enhancing exophytic mass
(straight arrows) involving the right aryepiglottic fold and right vocal
cord, with involvement of the right paraglottic space. Extralaryngeal
spread of disease is seen (yellow arrow in B). An enlarged metastatic
necrotic right level II node (shouldered arrow) is also seen (D).
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Fig. 9 Transglottic laryngeal cancer. Axial CT images (A–C) showing the primary enhancing mass (straight arrows) involving the true vocal cords
bilaterally and left false cord. There is gross involvement of the thyroid cartilage (more on the left side) with subtle extralaryngeal spread
anteriorly (shouldered arrows). Right arytenoid cartilage appears sclerosed. The left para glottic space is also involved. In addition, lung nodules
and liver lesions were also identified (D–F).

Fig. 10 Transglottic cancer. Axial T1W (A), T2W (B), post contrast T1W (C), coronal STIR (D), sagittal T2W (E) images showing the T1 isointense,
T2 intermediate intensity, STIR hyperintense heterogeneously enhancing mass (arrows) involving the supraglottis and glottis. The mass shows
restricted diffusion as seen on axial DWI and ADC images (F and G).
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Endoscopy is preferred to diagnose mucosal recurrences,
while imaging contributes to the detection of its deeper
extent.

Response assessment can be done using themodality that
was used for baseline staging, be it CT or MRI or PET-CT. On
CT and MRI, response to therapy can be assessed by compar-
ing the size and extent of the mass as well as enhancement
characteristics. ►Figure 14 shows a post-chemotherapy CT

that demonstrates response to treatment as compared with
the pre-treatment imaging. A decreased FDG activity post
treatment is a feature of response to treatment on PET-CT.
PET CT is not accurate in staging and monitoring response to
cystic nodes and can over estimate disease in benign reactive
nodes.16,20 Equivocal FDG uptake in neck nodes post CTRT
may warrant neck dissection, however, if there is no FDG
uptake after chemoradiotherapy, the patient can be kept on
follow-up.21 ►Figure 15 shows an example of nodal recur-
rence in a post laryngectomy patient.

As per the NCCN guidelines in oncology for head and neck
cancers,22 a clinical assessment is to be done 4 to 8 weeks
after chemotherapy or radiotherapy. If there is response
clinically, a CT and/or MRI of the primary site and the neck
should be performed within 8 to 12 weeks or an FDG PET/CT
should be performedwithin 12 weeks to assess the extent of
the disease. If there is residual primary tumor or disease
progression clinically, a CT and/or anMRIwithin 4 to 8weeks
or an FDG PET/CT should be performed.23

Surgery causes significant distortion of the anatomy, thus
the diagnosis of recurrence becomes challenging. Differenti-
ating disease frompostoperative change is difficult in viewof
redundant mucosa, obliteration of the paralaryngeal fat
planes during surgery or postoperative granuloma. Recur-
rence post-surgery is generally seen as focal nodular areas or
soft tissue at the surgical site. Obvious cartilage destruction
and soft tissue masses greater than 1 cm in size are sugges-
tive of recurrent tumor. Recurrence is commonly seen at the
cut margins of the surgery where the tumor was previously
located.16,20

Radiation therapy, if successful, decreases the tumor
volume within 4 months. In case, at least 50% of the mass
is visible 4 months after radiation, treatment failure should

Fig. 11 Cartilage involvement-axial CT shows an enhancing mass (�)
involving the right true cord, invading the thyroid cartilage on the
right side (white arrow) and encasing the right arytenoid cartilage
(yellow arrow).

Fig. 12 Hypopharyngeal carcinoma involving pyriform sinus. Axial and coronal CT images (A, B) showing a proliferative mass (straight arrows)
involving the left pyriform sinus. Enlarged metastatic bilateral level II nodes (shouldered arrow) are also seen on the axial CT image (C).
Corresponding PET CT images (D and E) show significant uptake in the primary mass and metastatic neck nodes.
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be considered. Radiation therapy produces edema of the
laryngopharynx, thickening of the epiglottis, arytenoids, and
aryepiglottic folds with abnormal enhancement. The normal
fat appears stippled. These appearances may be marked and
persistent beyond 6 months.16,20 ►Figure 16 shows typical
post radiation therapy changes.

Radiation-induced chondronecrosis causes fragmenta-
tion, sclerosis and/or lysis of the cartilages. Differentiating
this from recurrence is again a dilemma because both occur
within a year of radiotherapy.

Knowledge of post-treatment appearances on CT andMRI
scans is important to avoid unnecessary biopsies. PET-CT has
more diagnostic accuracy in detecting tumor recurrence,
especially when done 2 to 3 months after the completion of
treatment.16,20

Carcinogens have been known to induce premalignant
changes at more than one site in the aerodigestive tract,
resulting in multiple primary tumors or secondary primary
tumors, a concept known as ‘field cancerization’24. Proposed
mechanisms for this include multiple genetic aberrations, or
alternatively, migration of transformed clonal cells.24 CT,
MRI, and FDG PET-CT play an important role in detecting
multiple primary tumors and second primary tumors at a
distant site.25 This prevents unnecessary radical treatment of
the tumor. Othermethods to detectmultiple/second primary
tumors include fluorescence visualization.25 Chemopreven-
tive agents such as 13-cis retinoic acid are used to treat and
prevent field cancerization.24

Principles of Management

Early stage I-II is treated with single modality either radio-
therapy or surgery. Advanced disease with stage III-IV is
treated with multimodality of either chemoradiotherapy or
surgery followed by adjuvant radiotherapy with or without
concurrent chemotherapy.12 The treatment of choice for
functional larynx with T1-T3 disease is organ preservation
protocol of chemoradiotherapy (VA trial, RTOG 9111).26 In
select young patients with good performance status conser-
vation, laryngeal surgery can be considered if surgical ex-

pertise is present. Early laryngeal cancers can also be treated
with transoral laser surgery. Total laryngectomy is the treat-
ment of choice in locally advanced T4 disease along with
bilateral neck dissection27 Positive node, perineural inva-
sion, lymphatic invasion, vascular embolism, pT3 or pT4
primary disease are indications for adjuvant radiotherapy,
which should be supplemented with chemotherapy in cases
with extranodal extension and positive margins.27

In cases of carcinoma of the hypopharynx, early disease is
treated with radiotherapy alone. Partial laryngectomy or
transoral laser surgery can be offered in select cases. Locally
advanced disease without exolaryngeal spread or cartilage
erosion is treated with either chemoradiotherapy or neo-
adjuvant chemotherapy followed by chemoradiotherapy in
responders (EORTC 24891).28 For disease with exolaryngeal
spread/cartilage erosion (T4 disease) and/or a dysfunctional
larynx total laryngopharyngectomy with bilateral neck dis-
section should be offered. The indications of adjuvant treat-
ment are same as mentioned above.

Patients with distant metastasis are treated with pallia-
tive intent for symptomatic relief. Treatment for the meta-
static disease depends on the performance status of the
patient. If good, systemic therapy is considered and if the
performance status is adverse, best supportive care is
advised.12

Follow-up Imaging and Management of
Recurrent Disease including Specific
Interventional and Palliative Measures

In cases of resectable locoregional recurrence, these patients
should be offered surgery. If any adverse feature is identified
on histopathology, adjuvant treatment with chemotherapy/
RT should be considered. If the locoregional recurrence is not
resectable, then these patients should be treated with sys-
temic therapy/radiotherapy. Treatment for the metastatic
recurrent disease depends on the performance status of the
patient. Systemic therapy is considered if it is good and if the
performance status is poor, the best supportive care is
advised.12

Fig. 13 Imaging of post cricoid cancer. Axial and sagittal CT images (A–C) showing a mass (straight arrows) involving the post cricoid region and
a metastatic right level II node (shouldered arrow).
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Table 2 TNM staging of larynx and hypopharynx carcinoma

T staging

Supraglottic SCC

T1 Tumor confined to one supraglottic subsite with normal vocal cord mobility

T2 Tumor involving mucosa of more than one supraglottic subsite, with no cord fixation

T3 Tumor limited to the larynx,with vocal cord fixation and/or invasionof post cricoid regionor pre-epiglottic
space

T4A Tumor invading through cricoid cartilage and/ or other extra-laryngeal tissues (trachea, cervical soft
tissue, strap muscle, thyroid, esophagus) (resectable)

T4B Tumor invading prevertebral space, encasing carotid artery or invading mediastinal structures
(unresectable)

Glottic SCC

T1 Tumor confined to vocal cord(s) with normal mobility (may involve anterior or posterior commissure)
T1A-Limited to one cord
T1B-Involving both cords

T2 Tumor extending to supra and/or subglottis with impaired vocal cord mobility

T3 Tumor limited to larynx, with vocal cord fixation and/or invasion of paraglottic space and/ or inner
cortex of thyroid cartilage

T4A Tumor invading through thyroid cartilage and/ or other extra-laryngeal tissues (trachea, cervical soft
tissue, strap muscle, thyroid, esophagus, deep extrinsic muscles of tongue) (resectable)

T4B Tumor invading prevertebral space, encasing carotid artery or invading mediastinal structures
(very advanced local disease)

Subglottic SCC

T1 Tumor confined to subgottis

T2 Tumor extending to vocal cord(s) with normal or impaired mobility

T3 Tumor limited to larynx with vocal cord fixation

T4A Tumor invading through cricoid and/or thyroid cartilage and/or other extralaryngeal tissues (trachea,
cervical soft tissue, strap muscle, thyroid, esophagus, deep extrinsic muscles of tongue) (resectable)

T4B Tumor invading prevertebral space, encasing carotid artery or invading mediastinal structures
(Unresectable)

Hypopharyngeal SCC

T1 Tumor limited to one subsite of hypopharynx and/or � 2 cm in greatest dimension

T2 Tumor extends into adjacent subsite of hypopharynx or adjacent site (larynx, oropharynx)
and/or> 2 cm but � 4 cm without fixation of hemilarynx

T3 Tumor>4 cm, or clinical fixation of hemilarynx, or extension to esophageal mucosa

T4a Tumor invades thyroid cartilage and/or cricoid cartilage and/or hyoid bone and/or thyroid gland
and/or esophageal muscle and/or central compartment soft tissue (prelaryngeal strap muscles and
subcutaneous fat) (moderately advanced local disease)

T4b Tumor invading prevertebral space, encasing carotid artery or invading mediastinal structures
(very advanced local disease)

N staging

Nx Regional nodes cannot be assessed

N0 No regional nodal metastasis

N1 Metastasis in single ipsilateral lymph node � 3 cm in greatest dimension with no extranodal
extension (ENE)

N2a Metastasis in single ipsilateral lymph node>3 cm but � 6 cm in greatest dimension with no ENE; or
single ipsilateral lymph node up to 3 cm in the greatest dimension with ENE

N2b Metastasis in multiple ipsilateral lymph nodes, � 6 cm in greatest dimension with no ENE

N2c Metastasis in bilateral or contralateral lymph nodes, � 6 cm in greatest dimension with no ENE

N3a Metastasis in a lymph node>6 cm in greatest dimension with no ENE

N3b

(Continued)
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Summary of Recommendations

• CT is generally used for assessing the primary disease,
with MRI being used in doubtful cases especially for
cartilage erosion.

• Ultrasound is useful for assessing neck nodes and also
guide their fine needle aspiration.

• CT chest is used to rule out lung metastasis in advanced
cases of laryngeal cancer; FDG PET-CT is used for distant
metastases in cases with high locoregional burden and for
detection of lymph node metastatic disease.

• Response assessment should ideally be done with the
modality with which the baseline evaluation was done.

• Recurrence can be detectedwith CTorMRI or FDG PET-CT.

Note
The article is not under consideration for publication
elsewhere. Each author participated sufficiently for the
work to be submitted. Publication is approved by all
authors.

Conflict of Interest
None declared.

Fig. 14 Pre-chemotherapy (A and C) and post chemotherapy (B and
D) imaging of the previously shown pyriform sinus cancer. Post
chemotherapy axial CT images (B and D) showing near complete
resolution of the primary mass and the metastatic bilateral level II
nodes (shouldered arrows).

Fig. 15 Post treatment imaging. Axial CT image (A) of a post
laryngectomy patient showing the altered anatomy postsurgery
(straight arrow) with a corresponding PET CT image (B) showing no
significant uptake to suggest recurrence at the locoregional site.
However, an enlarged right retropharyngeal node is seen on axial CT
image (C), (marked with shouldered arrow) which also showed uptake
on the corresponding PET CT image (D).

Table 2 (Continued)

T staging

Supraglottic SCC

Metastasis in a single ipsilateral lymph node>3 cm with ENE; or multiple ipsilateral, contralateral or
bilateral nodes with ENE; or single contralateral node with ENE

M staging

M0 No distant metastasis

M1 Distant metastasis

Fig. 16 Post treatment imaging. Axial CT image showing the changes
caused by radiation therapy in the form of diffuse mucosal edematous
changes and thickening of the skin and subcutaneous soft tissues.
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