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Preface

This book discusses selected topics on the tonsils and adenoids, providing insight into
advancements in the field. The book includes the following six chapters:

Chapter 1: “Therapeutic Approaches in Chronic Adenoiditis”

Chapter 2: “Peritonsillar and Intratonsillar Abscess: A Review on Clinical Features,
Managements and Complications”

Chapter 3: “Evolution of Adenoid Surgery”

Chapter 4: “3D Exoscopic Surgery (3Des) for Tonsillectomy”

Chapter 5: “The Link between Adenoids and Nasopharyngeal Carcinoma”
Chapter 6: “Benign and Malignant Tumors of the Tonsils”

The chapters present new clinical and research developments as well as future
perspectives on the many types of problems and lesions of the tonsils and adenoids.
It is a useful resource for ENT surgeons, laryngologists, head and neck surgeons,
rhinologists, chest physicians, general physicians, postgraduates, research trainees,
and general practitioners with a special interest in pharynx and related problems.

I'would like to thank and congratulate the chapter authors for their excellent con-
tributions and the time taken in writing the chapters. I would also like to thank the
valuable teachers from whom I have gained knowledge throughout the years. I am
grateful to IntechOpen for giving me the opportunity to serve as editor for this book.
My sincere thanks go to Author Service Manager Zrinka Tomicic for guiding me
through the publication process and moving the book ahead in a timely fashion and to
the technical editors for arranging the book in a uniform format.

I dedicate this book to my spouse, children, and loved ones for all their patience and
understanding.

Balwant Singh Gendeh, MBBS, MS(ORL-HNS),UKM, AM (Mal),
FAMM, FASc (M’sia), FMSA

Retired Professor,

Department of Otorhinolaryngology, Head and Neck Surgery,
Universiti Kebangsaan Medical Center,

Cheras, Malaysia



Senior Consultant,

ENT Resident Surgeon (Rhinology — Allergy, Endoscopic Sinus and Skull Base
Surgery, Functional and Cosmetic Nasal Surgery),

Pantai Hospital,

Kuala Lumpur, Malaysia

XIvV



Chapter1

Therapeutic Approaches in Chronic
Adenoiditis

Georgios Giourgos, Alberto Luchena and Chiara Bovi

Abstract

Adenoid tissue diseases (acute adenoiditis, adenoid hypertrophy, and chronic
adenoiditis) typically occur in childhood. Adenoid hypertrophy seems to be related to
many factors, such as infections, passive smoking, and low vitamin D levels, while the
role of allergy still remains controversial. Chronic adenoiditis incidence has increased
in recent years, as a result of higher rates of upper airway infections and biofilm
formation, with multiple potential clinical complications. Diagnosis is typically clini-
cal, with physical examination and nasal endoscopy. The treatment can be medical
or surgical. Non-surgical treatment of chronic adenoiditis with intranasal steroids
and leukotriene inhibitors has proven to be effective, reducing the size of the adenoid
tissue and symptoms. On the other hand, adenoidectomy is one of the commonest
ENT surgical procedures with excellent outcomes and rare adverse events. Curettage
adenoidectomy is widely used by many ENT surgeon, but presents risk of residual
adenoidal tissue, especially in peritubaric and superior nasopharynx regions. In the
last years, different surgical techniques have been proposed to reduce surgical risk
and morbidity, such as electrocautery adenoidectomy, microdebrider adenoidectomy,
and coblation adenoidectomy. Intranasal or transoral endoscopes enabled a great
control of surgical field and a complete removal of adenoid tissue.

Keywords: adenoids, adenoid hypertrophy, adenoidectomy, coblation, suction
diathermy, microdebrider

1. Introduction

The adenoids or nasopharyngeal tonsils are aggregates of lymphoid tissue located
at the posterior wall of the nasopharynx, at the level of the soft palate. Together with
the lingual and palatine tonsils they form the Waldeyer’s ring, providing an immediate
barrier against upper respiratory tract infections and promoting immunity against
microorganisms from outside [1].

Histologically, they are composed of epithelial cells, lymphocytes, macrophages,
and dendritic cells [2]. Adenoids as well as tonsils are composed mainly of B lympho-
cytes (50-65%), while T cell lymphocytes comprise 40% of all adenoid and tonsillar
lymphocytes. Only 3% is represented by mature plasma cells [3].
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The adenoids are present at birth, develop progressively throughout childhood,
and reach their maximum size at about age seven. They then decrease in size due to
physiological atrophy during puberty, becoming almost absent by adulthood.

Adenoiditis is therefore a typical disease in childhood and adolescence [1].

2. Adenoiditis

Adenoiditis occurs when there is inflammation of the adenoid tissue resulting
from infection, allergies, or inflammation such as irritation from stomach acid as a
component of laryngopharyngeal reflux (LPR) [1].

It can be distinguished in acute adenoiditis, adenoid hypertrophy, and chronic
adenoiditis.

2.1 Acute adenoiditis

Acute adenoiditis is often the consequence of a viral upper airway infection, often
followed by bacterial overinfection [1]. It presents most frequently with the follow-
ing symptoms: high fever, severe nasal obstruction, mouth breathing, and yellow
snot dripping from the posterior pharyngeal wall. In particular, nasal obstruction in
infants can lead to dystithia, increased neutrophils, high C-reactive protein (CRP)
levels in the peripheral blood, and enlarged adenoids on the lateral image of the
pharynx [4, 5].

2.2 Adenoid hypertrophy/vegetation

Adenoid hypertrophy/vegetation represents the most frequently observed clinical
condition in ENT medical practice. Its clinical manifestations include mouth breath-
ing, snoring, and adenoid-face. Typically nasal obstruction gets worse in the supine
position, leading to sleep apnea in severe cases (obstructive sleep apnea-hypopnea
syndrome or OSAHS) [6]. Factors contributing to sleep apnea include obesity, aller-
gies, asthma, gastroenterological reflux disorder (GERD), abnormalities in the physi-
cal structure of the face or jaw, and various medical and neurological conditions [2].

Infections are the main cause of adenoid hypertrophy. Interestingly, Epstein—Barr
virus (EBV) and Human Bocavirus (HBoV) have been detected throughout the year
in samples of children with asymptomatic chronic adenotonsillar diseases, thus
attesting their constant presence in the lymphoepithelial tissues of the upper respira-
tory tract and a pathogenetic potential for development of lymphoid hypertrophy and
chronic inflammation [7].

Passive smoking is one of the most notorious risk factors for airway infections
in children, such as pharyngitis, rhinitis, sinusitis, otitis, laryngitis, bronchitis, and
pneumonia. It has been evidenced in many studies that cigarette smoking reduces
the Th1/Th?2 ratio and increases proinflammatory molecules, leading to structural
changes in the respiratory nasal mucosa, such as impaired ciliary activity and muco-
ciliary function [8]. Moreover, IFN-y production by CD8+ T cells is severely reduced,
thus promoting respiratory tract infections [9].

A recent study by Shin et al. [10] evidenced the correlation between low vitamin
D levels and adenotonsillar hypertrophy, emphasizing the importance in measuring
serum 25(OH)D level in children with sleep-disordered breathing (SDB) symptoms
and increased sizes of the adenoids and tonsils.
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The role of allergy in adenoidal disease is still controversial. Sadeghi-Shabestari
et al. [11] demonstrated a significant correlation between a positive skin prick test and
the high level of serum IgE in patients with adenotonsillar hypertrophy (ATH) rather
than other children, while a study by Modrzynski and Zawisz [12] reported that
children with allergic rhinitis appeared to be more susceptible to adenoidal hypertro-
phy (AH). They showed that adenoid hypertrophy was more frequently represented
in children with allergic rhinitis related to hypersensitivity to dust mites, than in
children with other allergic diseases (asthma/atopic dermatitis) or with no allergies.
Furthermore, a hypersensitivity to plant pollen allergens and mold allergens was more
frequent in children with AH than in children without AH, demonstrating the role of
allergic rhinitis (AR) as the main cause of allergic inflammation around the adenoid.

Another focus of studies is the relevance of localized allergic response in the nasal
mucosa of local allergic rhinitis (LAR), in the absence of systemic atopy [13]. In this
regard, it has been evidenced that specific immunoglobulin E (sIgE) antibodies are
produced locally [13-15] and the local production of total IgE and sIgE antibodies to
Dermatophagoides pteronyssinus (DP) has been demonstrated in the adenoid tissues
of atopic children [16].

A recent study by Cho et al. [17] reported a higher sIgE-positive rate in local tissue
than in serum. Moreover, 36.2% of children with sIgE-negative serum resulted posi-
tive for sIgE in adenotonsillar tissue, suggesting that local allergic inflammation may
play an important role in adenotonsillar tissues. These results are in line with a study
by Zhang et al. [18] that reported inconsistency in the expression of sIgE antibodies
between adenotonsillar tissues and serum.

Furthermore, this study showed that the serum and/or adenotonsillar tissue of
70.6% of children with adenotonsillar hypertrophy (ATH) were sensitized to more
than one allergen, suggesting that children with ATH are more likely to have concomi-
tant allergies compared to the general population [17].

However, other studies have found no direct correlation between allergies and
adenotonsillar hypertrophy [19-22].

2.3 Chronic adenoiditis

Chronic adenoiditis (Figure 1) occurs frequently in children (mainly those aged
3-7 years) [23], showing many of the same manifestations of adenoid hypertrophy,
such as continuous or intermittent snoring, mouth breathing, and dry mouth.

However, clinical manifestations, such as fever, increased leucocytes, granulo-
cytes, and elevated CRP levels, are rarely observed when chronic adenoiditis is not
severe [6].

Polymicrobial infections and biofilm formation are often the main causes of this
chronic disease [24].

A bacterial biofilm (BF) is a membrane-like substance formed by the polysaccha-
ride matrix, fibrous proteins, and proteolipid proteins secreted by bacteria attached
to the surfaces of tissues. BFs contain various types of bacteria and even DNA and
RNA [25].

The main bacteria are responsible for nasopharyngeal biofilm formation are the
otopathogens (H. influenzae, M. catarrhalis, and S. pneumoniae), also leading to
middle ear infections [26-30].

It has been suggested that the presence of bacterial biofilm may act as the primary
source of infection for other closely related structures, leading to rhinosinusitis,
pharyngitis, tonsillitis, and otitis media [24, 31, 32], and may be partially responsible
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Figure 1.
Chronic adenoiditis.

for the ineffectiveness of traditional antibiotic treatment. This seems to be due to the
physical barrier formed by the extracellular matrix, which blocks antibiotic diffusion
within the biofilm, as well as some characteristics of the biofilm, such as reduced
bacterial replication in the inner layers and resistance mechanisms acquired as a result
of the quorum-sensing process [29].

2.3.1 Clinical complications of chronic adenoiditis

Chronic adenoiditis is a long-term infection (especially bacterial infection) that may
involve close anatomical structures, leading to acute or chronic infections, such as rhini-
tis, rhinosinusitis, chronic pharyngitis, cobblestone throat, soft palatitis, abscesses of the
posterior pharyngeal wall, and abscesses of the peripharyngeal wall. As observed in
all infections, chronic adenoiditis can result in lymphadenitis, typically presenting as an
enlargement of the laterocervical and intraglandular-parotid lymph nodes.

Recent studies evidenced that adenoid diseases are one of the main causes of
post-nasal drip syndrome (also known as upper airway cough syndrome, UACS) in
children, and thus, responsible for chronic cough. Adenoid involvement should be
suspected when chronic cough appears or worsens upon postural change or occurs
after falling asleep or waking up in the morning.

Moreover, chronic adenoiditis may induce several “infectious immune” diseases,
such as rheumatic fever, glomerulonephritis, nephrotic syndrome, and anaphy-
lactoid purpura. Regarding autoimmune nephropathy, it seems that the immune
mechanism that causes glomerulonephritis from palatine tonsillitis may be the same
as adenoiditis [6].

Given the close relationship between the pharynx and the adenoids with the
atlantoaxial joint and the shared venous and lymphatic circulation, an inflammatory
involvement of the cervical spine from an upper airway infection has been described.
This rare syndrome is known as Grisel’s syndrome, presenting with spontaneous
luxation or subluxation of the atlas on the axis, secondary to hyperemia and laxity of
the atlanto-axial joints [33].
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Chronic adenoiditis represents one of the main causes of ozostomia, together with
chronic tonsillitis, tonsillar calculus, and gastrointestinal function disorders, such as
gastroesophageal reflux and laryngopharyngeal reflux [6].

Chronic or recurrent middle ear disease is a frequent complication of chronic
adenoiditis, due to bacterial colonization of the middle ear along the Eustachian
tube, inducing suppurative otitis media [34]. Furthermore, adenoid hypertrophy
can obstruct the auditory tube, leading to increased tympanic pressure and secretory
otitis media [35].

3. Adenoids and middle ear

The adenoids are located on the posterior wall of the nasopharynx, and they may
extend laterally to the ostium of the Eustachian tube, creating a close anatomical and
functional relationship with the middle ear, and suggesting how chronic adenoiditis
may be complicated by the development of chronic or recurrent middle ear disease.
Clinical manifestations of middle ear disease include the presence of serous or
mucous fluid in the middle ear, persisting for at least 3 months (chronic otitis media
with effusion, OME [36]) (Figures 2 and 3); repeated acute middle ear infections,
with at least three episodes within a period of 6 months or more than four episodes
in a period of 12 months (recurrent acute otitis media, RAOM) [37]; long-lasting

Figure 2.
Myringotomy in OME.

Figure 3.
Temporary ear tube placement.
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purulent ear discharge through a persistent perforation of the tympanic membrane
(chronic suppurative otitis media, CSOM) [38].

It has been demonstrated that the bacterial biofilm was more frequently polymi-
crobial near the Eustachian tube orifice [30] and it has been hypothesized its poten-
tial role as a source of otopathogens, capable of migrating and colonizing middle
ear mucosa through an impaired Eustachian tube [31]. Furthermore, it has been
evidenced that nasopharyngeal biofilm-producing otopathogens is more frequently
represented in the nasopharynxes of young children with RAOM without chronic
adenoiditis, suggesting that nasopharyngeal biofilms are independently involved in
the development of recurrent middle ear infections, regardless of the presence of
adenoidal hypertrophy [28].

4. Diagnosis

There are currently no universal indications for the diagnosis of chronic adenoid-
itis. Historically, the two instruments used for diagnostic purposes were the posterior
rhinoscopy (with laryngeal mirror) and nasopharyngeal radiological examination.

Lateral X-ray imaging and local computed tomography scanning can show
increased adenoid size with the possible obstruction of the upper airway [6].
However, the lack of correlation between the level of obstruction evidenced by X-ray
and nasal symptoms has been demonstrated [23]. Moreover, the radiological risk from
X-ray exposure should not be underestimated in children [39].

Nowadays, nasal endoscopy is considered the gold standard for diagnosis of the
disease. In particular, the flexible fiber-optic scop is widely used in children, allowing
a better examination of the nasal cavities and nasopharynx [2].

Many classifications have been proposed for adenoid hypertrophy, but the most
relevant for the degree of obstruction of the nasopharynx is that of Parikh et al. [40]:
grade 1 for adenoid tissue not in contact with adjacent structures; grade 2 for adenoid
tissue in contact with the torus tubarius; grade 3 for adenoid tissue in contact with the
vomer; grade 4 for adenoid tissue in contact with the soft palate.

Children typically complain of foreign body sensations at the pharynx, adhesion
of the sputum, and postnasal dripping. Endoscopic examination can show mucosal
edema on the surface of adenoids with the presence of different degrees of mucus or
pus adhesion, while physical examination can evidence retropharyngeal folliculitis
and cobblestone-like changes, the adhesion of mucinous, or purulent secretion. Other
symptoms may be associated with chronic adenoiditis, such as nasal obstruction,
running nose, sneezing, dry throat, and headache [6].

5. Therapeutic approaches: non-surgical therapy

The use of intranasal steroids (INS) is well known for reducing adenoid size and
symptoms and it is most often the first line of treatment. A metanalysis by Alisha
Chohan et al. [41] in 2015 evaluated the role of mometasone in children with adenoi-
dal hypertrophy. Mometasone caused improvements in outcomes of nasal obstruc-
tion, snoring, total nasal symptoms, pure tone audiometry, otitis media with effusion,
and quality of life. The doses used range from 100 to 400 mg, for a duration of
treatment between 4 and 9 weeks. The effect of mometasone on different outcomes
appeared at 6 weeks and remained till 12 weeks.
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Other intranasal steroids, such as Fluticasone propionate, Beclomethasone
dipropionate, and Flunisolide, are associated with improved nasal obstruction,
mouth breathing, apnea, and adenoid size, reducing the rate of surgery for adenoid
hypertrophy, especially in children with allergic rhinitis. Proposed mechanisms for
the INS activity in adenoid hypertrophy include direct lympholytic action, inhibition
of inflammation, and alteration of adenoidal bacterial flora [42].

Leukotriene inhibitors (such as Montelukast, Zafirlukast, and Pranlukast) have
been proposed as non-surgical therapy for adenoidal hypertrophy. Montelukast, an
oral cysteinyl leukotriene receptor antagonist indicated as preventive therapy for the
inflammatory component of asthma and allergic rhinitis, has been shown to cause a
reduction of adenoid size in 76% of patients [43].

A 2021 review by Ji et al. [44] on the effect of antileukotrienes on children with
obstructive sleep apnea evidenced that leukotriene inhibitors improve sleep disorders
and the quality of life in children with mild-to-moderate OSA, alone and in addition
to intranasal steroids, reducing tonsillar and adenoid size. Side effects such as head-
ache, nausea, and vomiting were reported only in one study.

Systemic or local antibacterial treatments are effective for chronic adenoiditis
induced by bacterial infection [6], but not sufficient modes of treatment for
adenoid hypertrophy. Additionally, many viruses are often associated with adenoid
hypertrophy [45].

6. Therapeutic approaches: surgical therapy

Adenoidectomy with or without tonsillectomy is one of the most common ENT
procedures performed in the pediatric population. The most common indication for
this procedure is obstructive sleep-disordered breathing and obstructive sleep apnea
syndrome (OSAS). Other indications include chronic or recurrent otitis media with
effusion, chronic rhinorrhea, nasal obstruction, sinusitis, and chronic adenoiditis.
The AAO-HNS 2021 guidelines for adenoidectomy are fully described in Table 1 [46].

The traditional technique is a curettage adenoidectomy that is used by most ENT
surgeons. In the last years, different surgical techniques have been proposed to reduce
surgical risk and morbidity: electrocautery adenoidectomy, microdebrider adenoid-
ectomy, and coblation adenoidectomy. The ideal technique should be quick, easy to
perform, minimize postoperative pain, with a low rate of postoperative complications
and relapse rate.

In the traditional adenoidectomy, the main bulk of adenoids is removed using
curette or adenotome blindly (Figure 4), without direct visualization of the naso-
pharynx. Digital palpation at the end of the procedure is used by many ENT surgeons
to confirm the complete removal of adenoid tissue. When the adenoids extend toward
the peritubaric region or intranasally, adequate removal can be challenging, just by a
blind curettage adenoidectomy [47].

In order to provide direct visualization of surgical field the use of angled mirrors
and, in the last years, of endoscopes during adenoidectomy is becoming popular.

A study performed by Ark et al. [48] showed that the direct visualization of naso-
pharynx during adenoidectomy is necessary to fully remove the adenoid tissue. In this
study, a group of patients that underwent a traditional adenoidectomy was inspected
using a laryngeal mirror and only an on-fifth of them had no residual adenoid tissue.
The commonest residual site was the nasopharynx roof near the choanal opening,
followed by the peritubaric region.
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History (One or 1. Four or greater episodes of recurrent purulent rhinorrhea in prior 12 months in a child
more required) <12 years of age. One episode should be documented by intranasal examination or
diagnostic imaging.

2. Persisting symptoms of adenoiditis after two courses of antibiotic therapy. One course
of antibiotics should be with a B-lactamase stable antibiotic for at least 2 weeks.

3.Sleep disturbance with nasal airway obstruction persists for at least 3 months.

4.Hyponasal speech.

5. Otitis media with effusion >3 months or associated with additional sets of tubes.

6.Dental malocclusion or orofacial growth disturbance is documented by an orthodon-
tist or dentist.

7. Cardiopulmonary complications include cor pulmonale, pulmonary hypertension,
and right ventricular hypertrophy associated with upper airway obstruction.

8.0titis media with effusion (age 4 or greater).

For infectious conditions, it is recommended that documentation of infections be obtained.
For hypertrophy and other noninfectious conditions documentation should include
information regarding growth, weight gain, daytime performance issues such as behavior
and attention, and any medical condition necessitating removal of the adenoids. Adenoid
size is immaterial when the indication is sinusitis, adenoiditis, or otitis media with effusion.
Allergic symptoms should have been treated with an adequate trial of allergy therapy
before evaluation for non-infectious conditions.

Physical 1. Physical examination (required)
Exam.matlon 2. Description of uvula, palate, tonsils, nasal airway, and cervical lymph nodes.
(required)

3. Evaluation of adenoids by mirror, palpation, nasal endoscopy, or imaging only as

necessary.

4. Assessment for signs of hypernasal speech or risk factors for postop voice disturbance
Tests (If 1. Coagulation and bleeding evaluation based on personal or family history
abnormality 2.Radiographs (lateral neck or cephalometric)
suspected by
history, physical 3.Sleep tape recording (if documentation of snoring or apnea is required)
examination) 4.Polysomnography in children at high risk for respiratory compromise

Table 1.

AAO-HNS 2021 guidelines for adenoidectomy.

A study by Ezzat et al. [49] performed in a cohort of 300 patients reported that an
endoscopic examination after a curettage adenoidectomy showed residual adenoid
tissue that required to be removed in 14.5% of cases. In this case, percentage of
revision adenoidectomy after 2 years was only 0.85%. Patients that did not undergo
an endoscopic examination after the procedure had a revision rate adenoidectomy
of 5.6%, showing that the use of an endoscope significantly reduces the incidence of
recurrence and the need for revision surgery.

In the ‘90s, the advent of endoscopic sinus surgery (ESS) popularized the use of
intranasal endoscopes and endoscopic adenoidectomy becoming popular, permitting
direct visualization of the surgical field and better removal of the adenoid tissue,
mostly from the superior part of the nasopharynx and peritubal region [50].

Cannon etal. [50] called the Endoscopic Assisted Adenoidectomy (EAA) a “natu-
ral progression of endoscopic technology to allow a more complete adenoidectomy.”
Intranasal or transoral endoscopes can be used following traditional adenoidectomy, or in
combining techniques with curettes, suction diathermy, microdebriders, and coblator [2].
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Figure 4.
Two different-sized Shambaugh adenotomes and adenoid curettes.

A Network Meta-analysis performed in 2023 by Ya-Lei Sun et al. [51] compared
four approaches available for adenoidectomy (curettage adenoidectomy, suction
diathermy adenoidectomy, powered vacuum shaver adenoidectomy, and plasma field
ablation adenoidectomy). It evidenced that there were no significant differences
between these techniques for operative time, intraoperative blood loss, and incidence
of postoperative residual tissue, while plasma field ablation adenoidectomy showed
lower postoperative pain scores than curettage adenoidectomy.

6.1 Traditional adenoidectomy

The traditional adenoidectomy technique includes curettes and/or adenotomes
to remove the adenoidal tissue, with patient placed in the Rose position and under
general anesthesia via oro-tracheal intubation.

The surgeon is placed at the head of the patient (Figure 5) and the instruments
pass transorally to reach the nasopharynx and the adenoid pad, so as to remove the
lymphatic nasopharyngeal tissue (Figures 6 and 7).

The procedure is usually performed blindly, and digital palpation confirms
the full removal of adenoid tissue. Following that, removal of mucus and clots is
performed through nasal irrigation. After several saline irrigations, hemostasis is
usually performed by placing a gauze pack in the nasopharynx for some minutes.
Cold curettage potentially minimizes morbidities associated with thermal injury,
but the blind procedure can theoretically damage the Eustachian tube or pha-
ryngeal muscles and leaves residual tissue, especially in peritubaric and superior
nasopharyngeal region [47].

The traditional adenoidectomy can be performed using a laryngeal mirror or an
endoscope. The latter can be used following a curettage adenoidectomy to remove
residual adenoid tissue transnasally with Blakesley forceps [52] or curette [53].
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Figures.
Surgical position during a traditional adenoidectomy.

Figure 6.
External view of a traditional adenoidectomy performed with a Shambaugh adenotome.

Alternatively, the curettage adenoidectomy can be performed directly under an
endoscopic guide, transnasally [54] (Figure 8) or transorally [55]. The advantage of
these methods is the direct visualization of surgical field that would decrease the rate
of residual adenoids and potential injury of the Eustachian tube (Figure 9).

6.2 Suction cautery adenoidectomy

In the 1980s, the use of suction electrocautery to control bleeding during curettage
adenoidectomy became popular. Subsequently, suction diathermy ablation of the
adenoids become a popular alternative to traditional adenoidectomy, resulting being
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Figure 7.
Internal view of a traditional adenoidectomy pevformed with a Shambaugh. In the first place the tonsillar tissue
adenotome.

Figure 8.
Curette adenoidectomy under endoscopic vision.

the most common surgical method, as referred to in a 2007 survey among the mem-
bers of the American Society of Pediatric Otolaryngology [56]. The most common
advantage according to this technique is the lower intra-operative bleeding loss and
the ability to precisely remove adenoid tissue in the choanal region.

The procedure is done under general endotracheal anesthesia and the adenoid
plate is visualized indirectly through a mirror placed in the oropharynx or a transoral
angled endoscope. Diathermy ablation of the adenoid pad is performed using an
insulated, curved Frazier-type suction system, and a monopolar is applied to the
non-insulated portion of the suction or suction coagulator. The suction electrocautery
device is applied to the adenoid pad starting from the superior part. The adenoidal
tissue shrinks, as the suction device evacuates the smoke. The procedure is completed
when the choanae are clearly visible and the nasopharynx presents a smooth level
contour. It is important not to traumatize soft palate, Eustachian tube, or pharyngeal
wall, so as to avoid scarring and nasopharyngeal stenosis [57].
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Figure 9.
Transoral endoscopic view after traditional adenoidectomy.

A 2009 meta-analysis by Reed et al. [58] demonstrates that suction cautery
adenoidectomy has a significantly lower rate of intra-operative hemorrhage and
decreases operative time compared to the curette adenoidectomy keeping equivalent
short-term outcomes.

6.3 Coblation adenoidectomy

The word Coblation derives from “Controlled Ablation.” Intended as a low-
thermal technology for tissue removal, it recently became popular in ENT procedures.
The principle of coblation is that of producing a plasma field using radiofrequency
through an electrically conductive fluid, like isotonic sodium chloride solution, so as
to remove tissue at a low temperature (40-70°C). Other procedures based on elec-
trosurgical devices such as electrocautery adenoidectomy reach temperatures around
400-600°C. Coblation technology allows tissue removal with a low risk of thermal
injury, creating a stable plasma layer of only 100-200 pm thickness around the active
electrode, allowing precise tissue excision [59].

Endoscopic-assisted coblation adenoidectomy combines both the advantage of
scope view and coblation technology. Several studies have shown that coblation
adenoidectomy presents lower post-operative pain than curette adenoidectomy,
reducing the use of post-operative drugs and loss of working days for parents, due
to faster post-surgical healing. The concomitant use of the endoscope and the small
wand tip of coblator allow selective removal of adenoid tissue reaching both the most
cranial part of adenoid pad and the intranasal extension, preserving structures such
as the Eustachian tube and pharyngeal mucosa. Another advantage is the ability to
ablate and coagulate at the same time, as referred disadvantages are the need for a
pediatric endoscopic set, the longer pre-operative set-up time, the need for a learning
curve in pediatric endoscopy, and the inability to perform a histopathological exami-
nation [51, 59-61].

In a study conducted by Bidaye et al. [59] comparing curette adenoidectomy and
endoscopic assisted coblation adenoidectomy, it was seen that the percentage of adenoid
remnant is 40% with the traditional technique, while it was 0% with the coblator, with
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significantly lower postoperative pain in the coblation group. The same results were
observed in Hapalia et al’s [60] and Di Rienzo Businco et al’s [61] comparative studies,
between endoscopic coblation technique and cold curettage adenoidectomy, showing a
lower residual adenoid rate and postoperative pain with the former technique.

6.4 Microdebrider adenoidectomy

Power-assisted instruments, such as microdebriders, were first used in endoscopic
sinus surgery to treat inflammatory diseases and became popular in adenoidectomy
in the last years. The adenoid pad can be removed under laryngeal mirror or under an
endoscopic vision, thus permitting a better view of the field. Endoscopes can be used
transanally (0° scope) or transorally (45° or 70° scopes). The first adenoidectomy
with power-assisted instruments performed under transnasal endoscopic view was
first reported by Yanagisawa in 1997 [62].

Costantini et al. [63] proposed a trans-oral adenoidectomy using 40° curved micro-
debriders and 70° scopes. The instrument is introduced through the mouth and the
smooth tip of the microdebrider is placed into the recess between the side vegetations
and the tubaric ostium to remove the adenoid pad without damaging the Eustachian
tube. At the end of resection, a gauze packing is transorally placed in the nasopharynx
to perform adequate hemostasis. This procedure offers an improved visual field and
extreme precision in removing the adenoid tissue. Compared with the adenotome or
curette removal, it permits to remove adenoid tissue in the most important sites: the
choanal and tubaric regions. The continuous suction of the microdebrider during the
resection permits for maintenance of a bloodless field, and thus, post-operative bleeding
loss is extremely low, comparable with adenoidectomy techniques [51].

In transnasal power-assisted adenoidectomy with transansal endoscopic control
[64], both instruments pass through the nostril (Figures 10 and 11). Under endo-
scopic vision, the shaver cannula is passed into the nose with the suction switched
off, so as to not damage the nasal mucosa. The adenoid pad is removed under endo-
scopic control with care not to lacerate the torus tubarius. Working from proximal to
distal the adenoid tissue is removed under a bloodless field thanks to the continuous
suctions. A small inferior rim of adenoid tissue can be left intact intentionally, thus
preserving the velopharyngeal sphincter.

However, in the presence of a bulky adenoid pad, a pure microdebrider
adenoidectomy is time consuming. One possibility is to perform the first step with
standard adenoid instruments (curette and adenotome) and then enable microde-
briders to remove, if needed, the residual adenoid tissue under a transnsal endo-
scopic view [65].

Sometimes, the use of transnasal microdebrider under transnasal endoscopic
view can be difficult, especially in younger children. The insertion through the nose
of both instruments is challenging and the maneuverability is limited. The Transoral
Endonasal-Controlled Combined Adenoidectomy (TECCA) technique [66] permits
better maneuverability of the instruments in case of narrow nasal spaces and a
complete clearance of nasopharyngeal area. As a first step, a traditional transoral
adenoidectomy is performed. After that, the residual adenoid is checked with trans-
nasal endoscopy with 0° rigid fiber optic. If residual adenoid tissue is still present, it
gets fully removed with curved microdebriders (Figure 12).

This procedure carries no additional risk compared to other techniques and is
effective to remove the peritubaric and superior adenoidal tissue without damaging
the surrounding structures [67].
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Figure 10.
Endoscope (0°), curved and straight microdebriders, curette, and Shambaugh adenotome.

Figure 11.
Transnasal power-assisted adenoidectomy with transansal endoscopic control adenotome.

Endoscopic power-assisted adenoidectomy is a safe procedure, with minimal
intra-operative and post-operative bleeding loss, low post-operative pain, and faster
recovery. The endoscopic view gives greater control of the surgical field allowing a
complete clearance of adenoid tissue [68].
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Figure 12.
TECCA technique.

7. Adenoidectomy complication

Adenoidectomy in children is generally a safe procedure with a low rate of com-
plications. The most frequent is hemorrhage, distinct in primary (within 24 hours
following surgery) and secondary (after 24 hours following surgery). The rate of the
former is between 0.5 and 0.8%, while the latter is very low. The risk of bleeding is
additive if a tonsillectomy is associated with the procedure [69, 70].

Velopharyngeal insufficiency (VPI) is a rare but well-recognized complica-
tion of adenoidectomy with an impact on the communication skills of a child. It
occurs when an inadequate velopharyngeal closure is achieved during speech and/
or swallowing, with hypernasal voice quality, nasal regurgitation, and poor speech
output. VPI following adenoidectomy is usually transient and should resolve in
3-6 months. Patients with cleft palate, bifid uvula, poor palatal motion, and deep
pharynx have a higher risk of developing VPI and should undergo a partial superior
adenoidectomy so as to decrease risk. Above 50% of patients with VPI will respond
to speech therapy and, in the case of treatment failure, various surgical options are
available [71].

Grisel syndrome or non-traumatic atlantoaxial rotary subluxation is a rare
adenoidectomy complication, with an increased rate in Down syndrome children.
Clinical symptoms are torticollis, pain during neck rotations, and fever. Radiograms
and CT scans of the cervical spine are required to confirm the diagnosis. Surgical
treatment is indicated in case of high-grade instability or failure of conservative
treatment [72].

Nasopharyngeal stenosis is the interruption of the normal communication
between nasopharynx and oropharynx, due to the fusion of tonsillar pillars and
soft palate to the oropharyngeal posterior wall, creating a strong fibrous wall.

It is a rare complication that occurs in excessive electrocautery and dissection.
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Its management is surgical: Bilateral Z-pharyngoplasty and palatal eversion are the
treatment of choice [73].

Other, very rare, complications described in the literature, are vertebral osteomy-
elitis, cerebrospinal fluid leakage, and temporomandibular joint dysfunction [45].

8. Conclusions

Adenoidectomy is one of the most common ENT procedures. Traditional curettage
adenoidectomy is widely used and it is performed blindly, without direct visualization
of the surgical field. In the last years, several other techniques have been proposed:
electrocautery adenoidectomy, microdebrider adenoidectomy, and coblation adenoid-
ectomy, with a low rate of residual adenoid tissue and post-operative complications.
“Blind” curettage adenoidectomy remains a procedure with good outcomes, but it can
fail in obtaining full removal of adenoid pad, especially in the peritubaric, superior,
and choanal regions.

Combination of one of the previous surgical techniques along with the direct
visualization of the surgical field with endoscopes (transnasally or transorally),
allows complete removal of the adenoid tissue and avoids damages to the surrounding
structures.
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Peritonsillar and Intratonsillar
Abscess: A Review on Clinical
Features, Managements and
Complications
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Abstract

Peritonsillar and intratonsillar abscesses are one of the not too frequent emergencies
encountered by the ENT fraternity. Tonsillitis refers to inflammation of the tonsils,
whereas peritonsillitis refers to cellulitis with or without an abscess collection within the
surrounding soft tissue of the tonsils. Peritonsillar abscess is often unilateral, while peri-
tonsillitis may be bilateral in 20% of cases, whereas intratonsillar abscess is rare with an
incidence of 7%. The shared symptoms of peritonsillitis and intratonsillar abscess include
fever, trismus, deviation of uvula and referred pain. These shared symptoms have placed
many physicians in a dilemma, resulting in an intratonsillar abscess to be missed. The
medical therapy consists of intravenous antibiotics and intravenous fluids. A needle aspi-
ration is useful when a diagnosis is uncertain. Aspiration of pus is diagnostic confirming a
peritonsillar abscess from a peritonsillar cellulitis. Incision and drainage can be performed
for intratonsillar abscess not responding to treatment or a failed needle aspiration, which
is preferably performed under general anesthesia for children. Elective tonsillectomy
should be indicated for patients with recurrent peritonsillar abscess. CT contrast is useful
to identify complications arising mainly in retropharyngeal or parapharyngeal abscess
and to know its extension, spread and drainage approaches.

Keywords: peritonsillar abscess, intratonsillar abscess, clinical presentation,
complications, imaging, treatment

1. Introduction

The tonsils are oval shaped lymphoid tissues situated at the oropharynx between
the anterior and posterior pillars. Its boundaries are the soft palate superiorly, base of
tongue inferiorly, palatoglossal arch anteriorly and palatopharyngeous arch poste-
riorly. It is part of the Waldeyer’ ring, named after Heinrich Wilhelm Gottfried von
Waldeyer-Hartz who described the incomplete ring of lymphoid tissue within the
nasopharynx and oropharynx in 1884 [1]. The ring consists of the pharyngeal tonsils
(adenoids), tubal tonsils (tonsils of the torus tuberous), palatine tonsils and lingual
tonsils. The earlier two are covered by stratified columnar epithelium while the latter
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two are lined by stratified non-keratinized squamous epithelium [1]. It is the palatine
tonsils that are commonly referred to as tonsils by the lay person. Tonsils are involved
in immunity as it is a form of lymphoid tissue rich in B cells that stimulates plasma
cells and production of antibodies. It is most active within 4 to 10 years of age and in
most individuals, undergoes involution after puberty.

Tonsillitis, peritonsillitis and intratonsillar abscess are pathology associated with
inflammation of the tonsils and its surrounding soft tissues. Tonsillitis refers to inflam-
mation of the tonsils. Peritonsillitis on the other hand refers to cellulitis with or without
an abscess collection within the surrounding soft tissue (soft palate) of the tonsils. They
are at different stages to the disease process, differentiated only by the presence of pus
from the peritonsillar space. The peritonsillar space is essentially the loose connective
tissue that separates the tonsils or its capsule which itself is part of the pharyngobasilar
fascia. A peritonsillar abscess may be localized or occur within many small locules of
the peritonsillar space [2]. This may cause aspiration of an abscess difficult, hence such
cases are treated as a cellulitis. If abscess is evident and or drained within the periton-
sillar space, then it is termed a peritonsillar abscess. Without imaging a peritonsillar
abscess may be missed especially when there is no yield on aspiration or incision and
drainage due to multiple small locules that are being missed. Peritonsillar abscess is
often unilateral while peritonsillitis may be bilateral in 20% of cases [2].

An intratonsillar abscess occurs when the abscess is situated within the tonsil-
lar parenchyma. It is rare and literature remains scarce with an incidence is 7%. Its
presentation and appearance may be similar to peritonsillitis, thus making it dif-
ficult to be diagnosed and easily missed. For these reasons, the authors have chosen
to discuss peritonsillitis and intratonsillar abscess, its presentation, diagnosis, and
treatment.

2. Pathogenesis
2.1 Peritonsillitis

Earlier understanding is that peritonsillitis occurs secondary to acute exudative
tonsillitis. After all one may argue that it is the inflammation of the tonsils due to
infection which is not resolving that may develop into a surrounding soft tissue infec-
tion or abscess collections [3]. The pathogenesis of tonsillitis will not be discussed in
detail within this chapter. Acute exudative tonsillitis is commonly caused by group A
beta hemolytic streptococcus which appears to be seasonal in certain countries [3].
However, literature has shown that the incidence of peritonsillitis does not coincide
with that of an acute upper respiratory infection and acute tonsillitis. Kordeluk at al
2011 showed that the incidence of peritonsillitis was consistent all year round com-
pared to acute tonsillitis and upper respiratory tract infections that were seasonal,
which was commoner in the first two months of the year [4]. However, the study also
found a significant relationship between acute tonsillitis and peritonsillitis occur-
ring within the same week, indicating that peritonsillitis may be caused by the same
pathogen as acute tonsillitis rather than being a sequela of it.

The presence of minor salivary glands termed Weber’s gland may be the cul-
prit for infection resulting in peritonsillitis. These glands are concentrated at the
upper region of the peritonsillar space at the soft palate superiorly and some may
be found at the middle and inferior sections. These glands have ducts that open
onto the surface of the tonsils inferiorly. Production of secretions is thought to
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aid cleaning of the tonsillar surface from food debris and digesting trapped food
within the crypts. Tonsillitis or its inflammation causes obstructions of these ducts
leading to abscess formation within the gland. These abscesses form the peritonsil-
lar abscess superior to the tonsils at the soft palate [4, 5]. This may explain why
patients post tonsillectomy do not develop peritonsillar abscess. There are two
possible explanations to this, either the glands are taken out together with the
tonsils during dissection or tonsillectomy has freed the obstruction from the ducts
draining the Weber’s glands [4-6].

2.2 Intratonsillar abscess

Unlike peritonsillitis, the occurrence of intratonsillar abscess is believed to be a
sequela of acute tonsillitis. There are two postulations to the occurrence of an intra-
tonsillar abscess. Firstly, obstruction of the tonsillar crypts and secondly delay in lym-
phatic flow within the tonsils. In the earlier, tonsillar inflammation may cause direct
extension to the crypts, causing it to be inflamed and obstructed. Presence of debris
and localized infection results in multiple abscesses with the crypts. Furthermore,
failure of contraction of the tonsillopharyngeous muscle prevents expulsion of debris
within these crypts.

In the second cause, the tonsils are rich in blood supply and lymphatics. They
may carry bacteria to the tonsils via hematologic or lymphatic route, resulting in
alocalized infection. Inflammation causes reduction in lymphatic flow, leading to
stasis allowing the formation of a nidus of infection within the tonsils. Inflammation
intensifies leading to necrosis and abscess formation. Combination of multiple small
locules of abscess may form a large abscess collection within the tonsils. This may
extend into the parenchyma. Therefore, intratonsillar abscess may occur concurrently
with peritonsilitis [7].

Histopathology findings suggest that bacteria travel from the surface to the
crypts and underlying parenchyma via valveless lymphatic flow. Lymphatic valves
are thought to be present within the capsule and absent within the parenchyma. In
healthy tonsils, lymphatic clearance occurs between 10 to 30 minutes, often too short
for bacteria to proliferate. However, inflammation reduces these transit times allow-
ing a medium and environment for bacterial proliferation [7, 8].

It is important to note that with the lack of imaging years ago, earlier intra-
tonsillar abscesses were found incidentally from histopathological examination
of the tonsils post tonsillectomy among patients with peritonsillitis undergoing a
hot tonsillectomy [9]. Histology revealed abscesses within crypts extending to the
parenchyma, presence of necrosis within the tonsils and microabscesses [9]. Table 1
below describes the differences in histology among tonsillitis, peritonsillitis and
intratonsillar abscess [7].

Tonsillitis Peritonsillitis Intratonsillar abscess

Ulceration on Ulceration on squamous surface ulceration of squamous surface
squamous surface epithelium with localized infiltration epithelium. Localized infiltration of
epithelium with by neutrophils. Normal tonsillar neutrophils extending into crypts.
neutrophils invasion parenchyma. Presence of neutrophils at Abscess within parenchyma.

peritonsillar space

Table 1.
Differences in histology between tonsillitis, peritonsillitis and intratonsillar abscess.
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2.3 Other causes

Dehydration has a role to play in peritonsillitis and intratonsillar abscess. One must
not overlook other adjacent sources which are dental hygiene and sinus infections.
Dental caries may be the source of infection more so in children. The authors have
seen many children with recurrent tonsillitis, only to have their frequency improved
by identifying and managing their oral hygiene. Furthermore, poorly controlled sinus
related infections may be a culprit. Patients with allergic rhinitis may be predisposed
to chronic rhinosinusitis and recurrent upper respiratory tract infection. This acts as a
nidus of infection which may easily spread to the pharynx via a postnasal drip.

3. Symptomatology

Similar to tonsillitis, common symptoms of peritonsillitis and intratonsillar
abscess are sore, throat, odynophagia and referred otalgia. Referred otalgia also
known as secondary otalgia is a referred pain due to the glossopharyngeal nerve
innervation of the tonsils and pharynx. This pain is then referred to the medial aspect
of the tympanic membrane via the Jacobson’s nerve [10, 11]. In tonsillitis the tonsils
are erythematous and often bilateral.

In a peritonsillar abscess the soft palate is often inflamed with uvula deviation
(Figure 1). This is often referred to as a curtain sign. This may easily be mistaken by
medialization of the tonsils due to a space occupying lesion within the paraphryngeal
space or deep neck abscess pushing the ipsilateral tonsils and lateral pharyngeal wall

Figure 1.
Inflamed right peritonsillar region (PT) with inflamed soft palate touching the uvula (u). The tonsils were not
inflamed. Image curtesy of HS Gendeh.
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Fever

Trismus
Deviation of uvula
Referred pain

Table 2.
Shared symptoms of peritonsillitis and intratonsillar abscess [9].

medially. Voice change or a hot potato voice is commoner in peritonsillitis as the
edematous soft palate does not assist with phonation [6, 9]. Fever is common due
to systemic infection [9]. Trismus may occur too especially when there is spread of
abscess of cellulitis involving the pterygoids.

In intratonsillar abscess the tonsils may be inflamed with a unilateral enlargement.
Uvula deviation is unlikely for an intratonsillar abscess. Furthermore, the soft palate
may or may not be oedematous depending on the presence of a concomitant periton-
sillitis [6, 9]. Like peritonsillitis, trismus may occur too.

Therefore, many signs and symptoms are shared between peritonsillitis and
intratonsillar abscess with no clear demarcation. For these reasons, a CT neck is
always recommended when an intratonsillar abscess is suspected. Surprisingly,
symptom progression is faster among patients with peritonsillar abscess compared to
intratonsillar abscess [12]. Recent publication by Ahmed Ali et al. 2019 had attempted
to shed some light in differentiating the symptomatology of peritonsillar abscess and
intratonsillar abscess. They found that patients with peritonsillar abscess are more
likely to complain of otalgia, trismus and voice change compared to neck pain which
was commoner in the intratonsillar abscess group. The latter may experience higher
rates of cervical lymphadenopathy due to longer presentation of symptoms; contrib-
uting to neck pain [12]. Trismus should be less among the intratonsillar abscess as the
abscess should lie within the tonsillar parenchyma and not spreading to the mas-
seteric space. Shall an intratonsillar abscess present with trismus this could be due to
complication due to disease extension of soft tissue oedema to these surrounding vital
structures (Table 2).

4. Management

The management of a patient with peritonsillitis or intratonsillar abscess ranges
from bedside examination to a hot tonsillectomy. It is vital to differentiate the two due
to their different management.

4.1 Clinical examination

Clinical examination is vital. A good oral examination with a headlight or adequate
light source will allow the doctor to evaluate if there is any tonsillar swelling. Kindly
lookout for a unilateral or bilateral swelling (Figure 2). Bilateral tonsils may be
inflamed, enlarged with or without exudates in cases of tonsillitis. The oral cavity is
examined for soft palate inflammation and/or uvula deviation. Dentition is assessed
for caries which may be a source of infection especially for children. Some patients
may have halitosis due to salivary stasis from reduced swallowing. If there are rhinitis
symptoms, a nasal endoscopy will be useful to rule or rhinosinusitis. Examination of
the neck may reveal lymphadenitis. Large swelling may suggest a deep space collection.
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Figure 2.

An elderly lady presented with odynophagia for 3 months. Examination revealed an enlarged vight tonsil with
smooth surface. She had no history or indications of an infective process and malignancy should be suspected.
Right tonsillar biopsy revealed a right tonsillar malignancy. Picture curtesy of HS Gendeh.

4.2 Bedside needle aspiration

When there is swelling and erythema of the soft palate and a peritonsillar abscess
is suspected, a needle aspiration can be attempted as both diagnostic and therapeutic.
Drainage is the gold standard for peritonsillar abscess. The area of aspiration should
be that of the most fluctuant below the horizontal imaginary line of the soft palate
and medial to the vertical imaginary line of the anterior pillar. The needle should be
inserted straight and not laterally whereby the carotid artery is located (Figure 3).
Depth should not be beyond 0.8 cm [13]. In order to prevent further insertion, the
proximal two thirds of the needle may be lined with tape, or some have suggested
the use of a needle guard whereby its distal third has been trimmed [13]. If the
initial aspiration has failed, this can be tried again at lower levels above the tonsils. If
successful, pus will be aspirated into the syringe, which can be sent for culture and
sensitivity.

A needle aspiration is also useful when a diagnosis is uncertain. Aspiration of pus
is both diagnostics confirming a peritonsillar abscess from a peritonsillar cellulitis
and therapeutic. A needle aspiration is also useful when a Computed Tomography
(CT) scan is hard to come by for confirmation of a peritonsillar collection. However,
aneedle aspiration may miss a collection with a false negative rate of 10 to 24% [14].
In such cases, if still in doubt it is wise to admit the patient and treat the patient with
antibiotics or consider imaging shall the patients symptoms worsen or not respond to
antibiotics. Ophir et al. suggested that all patients with peritonsillar swelling, should
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Figure 3.

The area for needle aspiration for left tonsillar abscess should be at the area of most fluctuant below the
horizontal imaginary line of the soft palate and medial to the vertical imaginary line of the anterior pillar
labeled *. U: Uvula; RT: Right tonsils; LT: Left tonsils. Pictuve curtesy of HS Gendeh.

undergo a needle aspiration. Shall there be no yield on three sides, thus a diagnosis of
peritonsillar cellulitis is made [15].

Many have advocated needle aspiration for an intratonsillar abscess with or with-
out imaging guidance. Without imaging guidance, the needle shall be placed at the
medial border of the tonsils and directed laterally without crossing the lateral border
of the tonsils. Approximately 63% of patients with intratonsillar abscess received
needle aspiration with a 15% success rate [12].

4.3 Incision and drainage

For an incision and drainage, the patient should be seated to prevent aspiration of
pus. A suction is handy to aspirate the pus. A 11-size blade is prepared. The authors
prefer securing the proximal end of the blade with tape exposing the distal 5 mm of
the blade [16]. This is to ensure that the blade does not penetrate too deep beyond the
abscess. Local anesthesia may be injected or applied topically with a spray. Similarly,
a small incision is made at the most fluctuant are below the horizontal imaginary
line of the soft palate and medial to the vertical imaginary line of the anterior pillar.
Alternatively, if a needle aspiration was successful prior, the incision should be made
at the site of aspiration. A sinus forceps can be used to widen and break the loci. The
patient is then required to gargle his or her oral cavity. Bear in mind that the incision
site may close and will be required to be reopened from time to time to allow complete
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drainage and prevent re-accumulation of pus. Some have suggested flushing the cav-
ity with a bactericidal solution using a syringe and cannula void of its inner needle.
However, the authors do not recommend it nor is it recommended to insert a ribbon
gauze to keep the cavity open.

What happens if both needle aspiration and incision and drainage fail to yield
any pus collection? There are three possibilities being site of aspiration and incision
did not target the loci of collection, the patient has peritonsillitis rather than a peri-
tonsillar abscess, the patient may be suffering from an intratonsillar abscess. At this
conjecture, one may consider giving some time for intravenous antibiotics to work.
Should the swelling not reduce, or symptoms worsen, imaging should be considered
to rule out the possibilities. The evidence of when to perform imaging is still lacking
and it is not wrong to perform imaging earlier when no yield is obtained.

Incision and drainage can be performed for intratonsillar abscess not responding
to treatment or failed a needle aspiration. Th incision should be made at the medial
surface of the tonsils directed towards its center avoiding its lateral border.

Contraindications to a needle aspiration and incision and drainage are a severe
trismus. The above two can be done under local anesthesia for an adult. However, for
children, it is certainly recommended to be performed under general anesthesia.

4.4 Imaging

In the earlier years, imaging used to be reserved for peritonsillitis not respond-
ing to treatment or if there are suspicions of complication a deep neck abscess.
However, the improved and easier access to CT imaging in tertiary referral centers
have resulted in imaging to be performed even before treatment is initiated with
antimicrobial therapy or needle aspiration. Clinical diagnosis of peritonsillitis has a
sensitivity of 78% and specificity of 50% when compared to CT imaging [17]. The
authors would reserve imaging where a peritonsillitis is not resolving or worsening
with antibiotics despite negative aspiration. In other words, when a peritonsillar
cellulitis diagnosis is in doubt. Contrast CT of the head and neck may indicate a
rim enhancing collection superior to the tonsil in a peritonsillar abscess or within
the tonsils in an intratonsillar abscess (Figure 4). There may be surrounding soft
tissue oedema and cervical lymphadenopathy. On the other hand, intra tonsillar
abscess diagnosis often requires imaging for confirmation [12]. This may explain
the underdiagnosing and under reporting of intratonsillar abscess prior to this due
to the more cautious use of imaging.

Neck radiographs have little value in diagnosing peritonsillitis or intratonsillar
abscess. It may be useful to identify a retropharyngeal abscess as a complication.
Shall there be a retropharyngeal abscess, a CT is often required to identify extension,
spread and drainage approach [18, 19].

Ultrasonography on the other hand has proven to be effective in differentiating a
peritonsillar cellulitis and abscess in the emergency department upon presentation
[17]. Presence of fluid within the posterior pharynx can be identified/It is also handy
to guide a needle aspiration of a peritonsillar abscess which is both diagnostic and
therapeutic, more so for smaller loci. Some have even reported the use of ultrasonog-
raphy in the emergency department to drain the abscess and discharge the patient
with antibiotics without further complications [14]. The downside of ultrasonogra-
phy is it is operator dependent and ENT surgeons may not be trained in using them.
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Figure 4.

Cogntmsted axial CT neck showing a rim enhancing hypodence collection of the left palatine tonsil (orange arrow)
representing a left intratonsillar abscess. Note the lateral calcification (yellow arrow) vepresenting a tonsilolith.

A tonsilolith may cause obstruction to the lymphatic outflow of the tonsils vesulting in an intvatonsillar abscess.
Image curtesy of HS Gendeh.

4.5 Intravenous antibiotics

Among 48 aspirations of peritonsillar abscess, there were 58 anaerobic and 49 aerobic
bacteria isolated. Among the aerobic group, streptococcus group, Haemophilus group and
staph aureus are the organisms isolated. Anaerobes are common owing to their presence
in the oral cavity. Many patients had a combination of aerobes and anaerobes. Moreover,
more than half of the specimens had B lactamase producing organisms resistant to
penicillin [20]. Klung et al. revealed that the most common bacteria were streptococcus
viridans, Group A beta haemolytic streptococcus, F necrophorum and staph aureus [21].
Co-amoxiclav is the most prescribed antibiotic followed by clindamycin. Duration of
antibiotics ranged from five to fourteen days with 10 days being most popular [22]. Many
authors have recommended a broad-spectrum antibiotic with or without metronidazole
or penicillin with a second antibiotic with b lactamase activity. Certainly, due to its rarity
there has yet to be recommendations for intratonsillar abscess [20].
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5. Intravenous fluids

Patients presenting with a peritonsillar cellulitis or peritonsillar abscess may be
septic. They may have odynophagia with a decrease in oral intake. Therefore, hydra-
tion assessment is important and do not hesitate to convene intravenous fluids as

appropriately.
5.1 Tonsillectomy

A tonsillectomy performed during an ongoing infection of a peritonsillitis or
intratonsillar abscess is term an immediate or hot tonsillectomy. Earlier literature
recommended a hot tonsillectomy as a treatment of the above two [23]. However, recent
evidence suggests that adequate drainage of collection of a peritonsillitis or intratonsillar
abscess with systemic antibiotics is sufficient to resolve infection. Therefore, the authors
have never required to perform a hot tonsillectomy for the above two indications in
their institution. Only once a hot tonsillectomy had to be performed for a non-resolving

Inflammed tensils &
soft palate swelling

ifimaging not readily J
avallable

Needle Aspiration

pus No pus

Peritonsillar abscess.

May treat as
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and consider |&D
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Figure 5.

A suggested flow chart on the management in identifying a peritonsillar abscess and an intratonsillar abscess.
IeD; incision and drainage.

32



Peritonsillar and Intratonsillar Abscess: A Review on Clinical Features, Managements...
DOI: http://dx.doi.org/10.5772/intechopen.1001932

tonsillitis with pyrexia despite being on prolonged intravenous antibiotics. The risk of a
hot tonsillectomy is bleeding due to ongoing inflammation and infection. Certainly, the
availability of powered instruments such as an ultrasonic scalpel does reduce this risk.

An elective tonsillectomy should be considered among patients with recurrent
peritonsillar abscess or recurrent peritonsillar abscess twice or more. Some authors
have suggested that a single episode is sufficient to warrant an elective tonsillectomy.
This is because 90% of patients with peritonsillar abscess do not have recurrence
[24]. In summary, Figure 5 depicts a flow chart on the management in identifying a
peritonsillar abscess and an intratonsillar abscess.

6. Complications
6.1 Upper airway obstruction
A large collection has a potential to cause upper airway obstruction, more so if it

is complicated with a retropharyngeal abscess. This is an emergency, and the airway
must be secured first.

Figure 6.

Lateral neck radiograph of a child with retropharyngeal abscess. Appreciate the increase in horizontal distance
between the pharynx anteriorly and vertebrae posteriorly. The posterior pharyngeal wall is pushed anteriorly.
Picture curtesy of HS Gendeh.
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6.2 Retropharyngeal abscess, parapharyngeal abscess, mediastinitis

A retropharyngeal lymph node drains lymphatics from the posterior part of the
nose, nasopharynx, and adenoids. Therefore, infection from the palatine tonsils may
spread retrogradely to the retropharyngeal lymph nodes. Suppuration of these lymph
nodes results in a retropharyngeal abscess [25]. The left and right retropharyngeal
spaces are in communication; thus, the patient may have a bulge in the posterior
pharyngeal wall (Figure 6). Airway compromise may occur if severe enough.

The retropharyngeal space spreads from the skull base cranially to the posterior
mediastinum caudally. Therefore, if severe enough it may be a pathway to mediastini-
tis [25]. Buccopharyngeal fascia forms the anterior boundary while the prevertebral
fascia forms the posterior boundary.

The retropharyngeal space connects directly to the parapharyngeal space. The
Parapharyngeal space is a potential space containing lymph nodes that may undergo
suppuration. It is not surprised that peritonsillar retropharyngeal and parapharyngeal
infections are termed deep neck infections.

6.3 Intracranial involvement

Very rarely would a patient present with intracranial complications. However,
local spread of infection may result in cavernous sinus thrombosis, brain abscess,
meningitis, or osteomyelitis of the sella turcica.

6.4 Recurrent abscess

Recurrent abscess is reported to be in 15% and 7% for peritonsillar abscess and
intratonsillar abscess respectively. Limited case reports of ipsilateral brain abscess and
peritonsillar abscess [26].

7. Conclusion

The presence of minor salivary glands termed Weber’s gland may be the culprit
for infection resulting in peritonsillitis. An intratonsillar abscess occurs when the
abscess is situated within the tonsillar parenchyma and may occur concurrently
with peritonsilitis. Dehydration has a role to play in peritonsillitis and intratonsil-
lar abscess and the medical therapy consists of intravenous antibiotics and intra-
venous fluids. Poor management can result in complications like retropharyngeal
abscess, parapharyngeal abscess, mediastinitis and upper airway obstruction
and CT scan with contrast is essential to know its extension, spread and drainage
approaches. Aspiration of pus is diagnostic confirming a peritonsillar abscess from
a peritonsillar cellulitis. Incision and drainage can be performed for intratonsillar
abscess not responding to treatment or a failed needle aspiration which is prefer-
ably performed under general anesthesia for children. Elective tonsillectomy
should be indicated for patients with recurrent peritonsillar abscess. Thus, a clear
understanding of peritonsillitis and intratonsillar abscess, its presentation, diagno-
sis and treatment is of outmost importance to physicians dealing with the airway
and food passageway.
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Chapter 3
Evolution of Adenoid Surgery
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Abstract

Adenoid, also known as the Luschka’s or nasopharyngeal tonsil, is a mass of
lymphoid tissue located in the roof of nasopharynx. The term ‘adenoid’ was coined by
Meyer. Earliest records of adenoid surgery date back to 1842, when Yearsley reported
removal of mucus membrane from behind the uvula to improve ear function. Other
techniques for adenoidectomy included bare fingernails or finger ring knife, which
are considered obsolete now. From mid-1930s to early 1960s, radiation therapy of the
adenoid was used extensively. Transoral adenoid curetting and electrical dissection
techniques followed and became mainstay of treatment for a long time. Infact, these
are still in use in many centres across the world. Like any other surgery, introduction
of nasal endoscopes and powered instruments revolutionised adenoid surgery by
greatly increasing the precision and minimising collateral damage. Plasma-mediated
ablation (Coblation) promises ‘blood-less’ surgery. Presently, the trend is focussed
towards using powered instruments (Microdebrider and/or Coblation) under endo-
scopic visualisation for complete adenoidectomy.

Keywords: adenoid, adenoidectomy, coblation, microdebrider, adenoid curette

1. Introduction

The adenoid forms part of Waldeyer’s ring of lymphoid tissue at the portal of
the upper respiratory tract. In early childhood this is the first site of immunological
contact for inhaled antigens. Santorini was the first one to describe the nasopharyn-
geal lymphoid aggregate or ‘Luschka’s tonsil’ in 1724. Wilhelm Meyer coined the term
‘adenoid’ to apply to ‘nasopharyngeal vegetations’ in 1870.

Adenoid hypertrophy is considered to be a culprit of upper airway obstruction, a
focus of sepsis, and persistence of otitis media with effusion.

2. Development and anatomy of the adenoid

Earliest identification of lymphoid tissue can be made at 4- to 6-weeks of gestational
period, lying within the mucous membrane of nasopharynx. The adenoid is clearly
identified at third month of gestation.

Adenoid tissue is anatomically located in the roof of posterior wall of nasophar-
ynx. It can extend to the fossa of Rosenmiiller and to the Eustachian tube orifice
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as Gerlach’s tonsil. Non- keratinised stratified squamous epithelium is the lining
epithelium of adenoid tissue. The arterial supply is mainly from the branches of facial
artery, maxillary artery and thyrocervical trunk. Venous drainage is to the internal
jugular and facial veins. Lymphatics drain into retropharyngeal lymph nodes and
upper deep cervical nodes, especially the posterior triangle of the neck.

Nerve supply is from sensory branches of CN IX (Glossopharyngeal Nerve) and
CN X (Vagus Nerve) [1].

Adenoid is visible using magnetic resonance imaging (MRI) from the age of
4 months in approximately 18% of the paediatric population [2]. At the age of
5 months, adenoid is identifiable in almost all children. Adenoid continues to grow
rapidly during infancy and the growth plateaus between the ages of 2 and 14 years.
Regression of adenoid occurs quite rapidly after 15 years of age in majority of the
children. Adenoid is at the relative largest size in relation to the volume of the naso-
pharynx in the 7-year old age group [3]. Clinical symptoms are more common in
younger age groups, due to relatively small volume of nasopharynx and the increased
frequency of upper respiratory tract infections (Figures 1 and 2).

3. Immune function of the adenoid

The function of the lymphoid tissue of Waldeyer’s ring is production of antibodies.
Adenoid produces B-cells, which gives rise to IgG and IgA plasma cells. Exposure to
antigens via the oral and nasal route is an important part of natural acquired immu-
nity in early childhood. Adenoid appears to have an important role in the development
of ‘immunological memory’ in younger children [4]. While some studies have found
that adenoidectomy in early childhood can be immunologically undesirable [5].

© CHIKITSA ENT
HOSPITAL, AMRITSAR

Figure 1.
Endocsopic view of adenoid tissue in nasopharynx. © Chikitsa ENT hospital, Amritsar. Used with permission.
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Figure 2.
X-ray nasopharynx (lateral view) showing adenoid hypertrophy.

Other studies have concluded that adenotonsillectomy does not cause significant
immune deficiency [6].

Nevertheless, a careful decision has to be made for every patient individually
whether to perform adenoidectomy or not.

4. Pathological effects of the adenoid

Pathological manifestations of adenoid include adenoiditis, rhinitis, rhinosinus-
itis, otitis media and otitis media with effusion [7].

The adenoid, due its anatomical position, is implicated in upper respiratory tract
diseases due to partial or complete obstruction of the nasal choanae or as a result of
sepsis. This also causes severe sleep disturbances in children. It is also a common cause
of obstructive sleep apnea (OSA). Sleep- disordered breathing and habitual snoring,

41



Tonsils and Adenoids

results in neurobehavioural morbidity, poor academic performance and hyperactive
behaviour [8, 9]. The respiratory improvement following adenotonsillectomy also
results in a significant increase in serum insulin-like growth factor-1 (IGF-1) [10],
accounting in part for the frequently observed growth spurt following surgery.

Additionally, adenoidal hyperplasia may reduce olfactory sensitivity and, in
particular, retronasal smell and taste, which improves following adenoidectomy [11].

Adenoid mass is the most common culprit for recurrent otitis media with effusion
(OME) episodes in paediatric population. Owing to its proximity to the eustachian
tube orifice in nasopharynzx, it can cause its anatomical obstruction. Moreover,
adenoid tissue acts as source of bacterial harborization and ‘biofilm’ formation.
Recurrent acute and chronic inflammation of the adenoid and increased bacterial
load (especially Haemophilus influenzae) [12-14], contributes in a more severe way to
OME episodes.

As adenoid acts as a reservoir for pathogenic bacteria, it also contributes in a major
way to rhinosinusitis, especially in children [15]. ‘Biofilm’ formation is particularly
implicated in failure of medical therapy for chronic rhinosinusitis in children with
adenoid hypertrophy.

Extremely rarely, Non-Hodgkin’s lymphoma can also develop in the adenoid tissue
[16]. Atypical lymphadenopathy, with persistent and asymmetric enlargement of the
adenoid, in the absence of infection is suspicious and should prompt early imaging
and biopsy to rule out malignancy.

Thus adenoid needs to be adequately managed. Over the years, various modali-
ties for treatment of adenoid have been developed. These include observation alone,
medical therapy, radiation therapy, surgical removal or a combination of these.

5. Treatment of the adenoid
5.1 Observation (wait and watch)

Adenoid size is age dependent. Adenoid mass increases in size rapidly after birth.
It reaches its maximum size by 7-10 years of age. After that, it begins to regress and
gradually diminishes in size throughout adulthood [3].

Although, exceptions are not unheard of. Infact, the adenoid is at its relative
largest in relation to the volume of the nasopharynx in the 7-year old age group [3].
Persisting large adenoid mass in adults, filling up the entire nasopharyngeal volume,
is a common finding.

In conclusion, if the adenoid mass is small in size and relatively asymptomatic,
observation alone can be taken as a standalone modality, especially in children, as
there is a high chance that it might regress in due course of time.

5.2 Medical therapy

Traditionally, surgery and watchful waiting were the only viable options for symp-
tomatic adenoid disease. There is now a evidence that topical nasal steroid sprays can
cause reduction in adenoid size with improvement in symptoms, although at present
that role is unclear [17].

Recent studies have proven that Vitamin D3 deficiency is linked with adenoid
hypertrophy [18]. Therefore adequate supplementation of Vitamin D3 needs to be
done in patients being treated for adenoid hypertrophy.
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5.3 Radiation therapy

Radiation therapy for ablating adenoid mass is more of historical importance only.

From the mid-1930s to the early 1960s, radiation therapy of adenoid was in exten-
sive use, both for children and for army aviators and navy submarine crews during
WWII [19].

However, radiation therapy is a thing of past owing to its immense side effect
profile and development of better and more effective treatment modalities.

5.4 Surgery for adenoid

A symptomatic adenoid often warrants its surgical removal. An ideal adenoid-
ectomy aims at complete removal of adenoid tissue, without damaging surrounding
structures (eustachian tube opening, torus tubaris, soft palate, superior constrictor
muscle). Over the years various techniques for adenoidectomy have been developed,
and are discussed below.

5.4.1 Evolution of adenoid surgery

The adenoid surgery has evolved over the years on the basis of visualisation of the
adenoid. While the earliest documented adenoid surgeries were blind procedures, the
advent of endoscopes in nasal surgeries has seen a paradigm shift in how adenoidec-
tomy is performed today.

5.4.2 Blind procedures for adenoidectomy
5.4.2.1 Adenoid curettes and adenotomes

Since the earliest descriptions of adenoidectomy, a great number of different tech-
niques have been described and used successfully. All of these techniques are based on
the principle of adequate removal of the adenoids without damage to the surrounding
structures, such as the torus tubarus, the palate, the posterior pharyngeal wall, and
the choana. Recent minimally invasive and endoscopic technologies have also been
applied for adenoidectomy.

The first mention of adenoidectomy was done by Meyer in 1867 [20]. He used a
sharp ring curette inserted blindly through oral cavity by just palpating the ‘nasopha-
ryngeal vegetations’

Soon after, many new methods were developed for the removal of adenoids, most
of which approached the adenoids transorally.

A ring knife was invented by Gottstein in 1885 [21]. Beckmann modified this ring
knife in 1897 [22]. Punch forceps and adenotome were also developed for removal of
adenoid mass. Sir St Clair Thomson developed the famous adenoidectomy curette,
complete with its cage to ensure safety and to entangle the tissue fragments and
blood during adenoidectomy. This curette is still used in the conventional curettage
adenoidectomy [23].

The current standard procedure for blind adenoidectomy is curettage. Patient is
placed in Rose position and an appropriate sized mouth gag is placed in the oral cav-
ity. St Clair Thompson adenoidectomy curette is inserted in the oral cavity, bypassing
the oropharynx in order to reach the nasopharynx and is engaged at the adenoid
pad. The adenoid mass is removed from superior to inferior with a single pass of
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the curette. Care should be taken to avoid injury to the deep muscular and vertebral
plane, to the torus region or to the choanal area. The resultant adenoid bed is packed
with a sponge to achieve heamostasis. Saline irrigation also helps in achieving haemo-
stasis. Completion is confirmed by digital palpation.

The limitations of this technique is less precise removal and thus less effective
treatment, increased bleeding, velopharyngeal insufficiency, and lack of surgical
visualisation. Blind curettage procedure does not always completely remove the
adenoid tissue, thus recurrence is common with this technique (Figure 3) [24].

5.4.3 Indivect visualisation using mirvors

Blind techniques of adenoidectomy were particularly accompanied by high
complication rates. Damage to surrounding structures like eustachian tube caused
stenosis, leading to ear problems. Soft palate injury resulted in velopharyngeal insuf-
ficiency. Superior constrictor/prevertebral injury was often accompanied by primary
or secondary haemorrhages and neck stiffness. Moreover, complete adenoidectomy
was seldom possible with these techniques and residual adenoid tissue was often left
at upper nasopharynx, Fossa of Rosenmuller and choana [25-29].

To rectify these shortcomings, a lot of surgeons started to prefer indirect visuali-
sation of nasopharynx using a laryngeal mirror/dental mirror introduced through
oral cavity.

5.4.3.1 Microdebrider- adenoidectomy under indivect visualisation

A few surgeons started to use a curved shaver or microdebrider for adenoidectomy
under continuous indirect visualisation through a laryngeal mirror [28, 30, 31].
Both the shaver and the mirror were introduced transorally. The oscillating shaver
tip is under continuous visualisation while it removes adenoid tissue in a superior
to inferior manner. The enhanced precision enables safe tissue removal from earlier
‘inaccessible areas’ like choana, upper nasopharynx and peri-tubal area.

St Clair Thompson Adenoid Curette

S\

©Chikitsa ENT Hospital, Amritsar

Figure 3.
St. Clair Thompson adenoidectomy curette. © Chikitsa ENT hospital, Amritsay. Used with permission.
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5.4.3.2 Suction diathermy assisted adenoidectomy under indirect visualisation

A laryngeal mirror is introduced transorally to visualise adenoid mass in naso-
pharynx [26, 32]. Adenoid mass is ablated using an insulated, curved Frazier-type
suction system or, a disposable, malleable, hand-switching suction coagulator. As the
diathermy cauterises the adenoid mass, it shrinks, while the suction evacuates the
smoke. This method gained widespread acceptance owing to its advantages of being
precise, easy to perform, fast, bloodless and relatively inexpensive (Figure 4).

5.4.3.3 Laser adenoidectomy

Laser adenoidectomy, using a CO2 laser, has also been described in literature.
Jaw and palate are retracted using laser-compatible retractors and lips and teeth are
covered with foil. Wet towels are used to cover the rest of the face. A microscope
mounted CO2 laser is then reflected onto the adenoid mass through a polished mirror
kept in oropharynx. The mirror also assists in indirect visualisation of adenoid mass
being ablated.

Although an interesting technique, laser adenoidectomy never gained popularity,
probably owing to its greater cost, and development of better tools and techniques
(Microdebrider/Coblation) [33].

5.4.4 Endoscopic visualisation
(See Figure 5)
5.4.4.1 Nasal endoscopic adenoid curettage

The nasal cavities and nasopharynx are examined using a 0° nasal endoscope [34].
Boyle- Davis mouth gag is used to open the mouth wide. An adenoidectomy curette is

©Chikitsa ENT Hospital, Amritsar

Figure 4.
Bipolar and monopolar cautery unit (diathermy). © Chikitsa ENT hospital, Amritsar. Used with permission.
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\ . ©CHIKITSAENT HOSPITAL, AMRITSAR

Figure 5.
Karl Storz rigid endoscopes. © Chikitsa ENT hospital, Amritsar. Used with permission.

placed into the nasopharynx via the transoral route. Under endoscopic guidance, the
blade of the adenoid curette is placed just above the superior border of the adenoid.
Care should be taken to avoid touching the eustachian tube on both sides. The nasal
endoscope is then taken out from the nose and the curettage is done as per conven-
tional protocol.

5.4.4.2 Transoral endoscopic adenoidectomy using suction diathermy

A 45° rigid scope is introduced into the oral cavity to the oropharynx with the
camera pointing upwards to the nasopharynx [35]. A suction coagulator is introduced
alongside the endoscope. Adenoidectomy is performed under direct endoscopic vision
by using a combination of monopolar coagulation and suction.

5.4.4.3 Transnasal endoscopy along with powered transnasal adenoidectomy

A zero degree rigid endoscope (2.7 mm/4.0 mm) is passed through the nasal cavity
to visualise adenoid mass in nasopharyhnx [27, 36]. A straight (zero degree) microde-
brider blade is passed through the nasal cavity under endoscopic visualisation to reach
the nasopharynx. The oscillating microdebrider blade is then switched on to debride
the adenoid tissue in an anterior to posterior fashion. Continuous irrigation and suc-
tion in the microdebrider system provides for better visualisation. Its major advantage
lies in clearing the adenoid tissue from around choana and eustachian tube, without
injuring the surrounding structures.

5.4.4.4 Transoral endoscopy with transoral powered adenoidectomy

This approach uses a 70-degree rigid endoscope (4.0 mm) and a posterior fac-
ing- 40 degree curved microdebrider blade, both introduced through oral cavity [37].
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Palate can be retracted using feeding tubes introduced through nose. The adenoid
tissue is debrided and sucked by the microdebrider system. Continuous irrigation and
suction of the system facilitates the process. A gauze piece is kept in the end to achieve
haemostasis. This technique is considered to have a better clearance of the peritubal
adenoid mass without any injury of nasal septum/turbinates.

5.4.4.5 Transnasal endoscopy with transoval powered adenoidectomy

Transnasal endoscopy with transoral powered (Microdebrider/Coblation)
adenoidectomy is the authors’ preferred technique. This technique was first described
by Dr. Satish Jain (Jaipur, India) and has become now the most commonly used tech-
nique across Indian subcontinent. The patient lies in a supine position under general
anaesthesia using an orotracheal tube. The head end is elevated at 15-30 degrees. A
zero degree rigid endoscope (2.7 mm/4.0 mm) is used to visualise the adenoid mass
in the nasopharynx. A mouth gag opens the mouth to allow introduction of powered
instruments. An anterior facing —40 or 60 degree curved microdebrider blade,
introduced transorally, allows for precise removal of adenoid mass under continuous
endoscopic visualisation. The removal of adenoids is done in three phases. First phase
allows gross debulking of the adenoid tissue. The second phase allows fine removal
of adenoid tissue anterior to perimysial layer of superior constrictor muscle. While
the third phase allows removal of adenoid tissue from the peritubal region (especially
fossa of rosenmuller on either side) and upper nasopharynx. Coblation is then used
to achieve complete haemostasis. Alternately, all three phases can be done using
Coblation alone using its adenoidectomy wand. This technique has major advantages
as against all other techniques in the form of better visualisation, complete removal of
adenoid tissue and minimum blood loss. Eustachian tube, torus tuboris and posterior
pharyngeal wall also remain well protected with this technique (Figures 6-10).

©Dr, Anukaran Mahajan

Figure 6.
Xomed micvodebrider blades, curved and straight.

47



Tonsils and Adenoids

©Chikitsa ENT Hospital, Amritsar

Figure7.
IPC medtronic (USA) microdebrider unit. © Chikitsa ENT hospital, Amritsar. Used with permission.
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© CHIKITSA ENT
d0SPITAL, AMRITSAR

Figure 8.
Transnasal endoscopic view of transoval powered adenoidectomy using microdebrider (60° curved xomed blade).
© Chikitsa ENT hospital, Amritsar. Used with permission.

© CHIKITSA ENT %

HOSPITAL, AMRITSAR

Figure 9.
Transnasal endoscopic view of transoral powered adenoidectomy using coblator. © Chikitsa ENT hospital,
Amvritsar. Used with permission.
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Figure 10.
Arthrocare coblator unit, Smith and Nephew (USA). © Chikitsa ENT hospital, Amritsar. Used with permission.

6. Conclusion

Adenoid is nasopharyngeal lymphatic tissue, present in all children. Symptomatic
adenoid warrants treatment, more often than not, in the form of surgery. Over the
decades surgical techniques and tools have evolved to make adenoidectomy a safe
and effective procedure. Transnasal endoscopic visualisation with transoral powered
adenoidectomy using microdebrider/coblation is the most advanced and authors’
preferred method.
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Abstract

Recently we have coined the term 3Des (3D exoscopic surgery) to describe the use
of the 3D Vitom Exoscope System for transoral surgery of oropharyngeal cancers.
This surgical approach can also be employed for tonsillectomy performed for obstruc-
tive sleep apnea and recurrent tonsillitis. Decreasing pain, maintaining hydration,
and minimizing the risk of post-operative hemorrhage has brought attention to novel
surgical technique and instrumentation. The search for the most cost-effective, safe,
and efficient modality that provides the maximum relief while minimizing morbidity
is still ongoing. During the period from January 2022 to May 2022, 8 patients with
recurrent tonsillitis were treated by tonsillectomy with the 3Des approach at our
center. A comfortable transoral exposure of the tonsillar fossa and the excellent space
to move the surgical instruments are the best features of this procedure, along with
the great utility in the learning process, especially for residents, fellows, students.

Keywords: exoscopic surgery, 3D, tonsillectomy, video telescope operating
microscopy 3D, otorhinolaryngology

1. Introduction

In the last 3 years, some studies in the ENT literature have highlighted the
emerging role of exoscopes with 3D technology mainly using the VITOM [1-4]. The
increasing application of 3D exoscopic technology worldwide is becoming remark-
able. Exoscopic surgeries maintain the same safety profiles as those using previous
surgical techniques and allow ENT surgeons to achieve better vision and illumination
of small anatomic structures. In order to evaluate the exoscope potential in visualiza-
tion, magnification, and dissection of deeper structures in the oral cavity we applied
the 3D Vitom Exoscope System for tonsillectomy.

2. History of tonsillectomy from literature review

Tonsillectomy is one of the most commonly performed surgical procedures
worldwide and since the original description of tonsillar tissue removal by Cornelius
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Celsus in the First century AD, a lot of tonsillectomy techniques have been performed
to decrease complications and post-operative morbidity.

The uvulotomy performed in the sixteenth century for the treatment of acute
catarrhal inflammation can be considered the forerunner of tonsillectomy. This
procedure inspired the scientists of the time to design suitable tools for tonsillectomy
that were able to remove tonsils with a method that involved as few steps as possible
to reduce complications such as the dreaded hemorrhage.

The first instrument so consisted of a metal wire which allowed the removal of the
tonsil by strangulation of it. However, the operation was technically complex, took a
long time, needed the management of copious bleeding, and allowed only partial exci-
sion of the tonsil which, in most cases, grew back causing recurrence. For this reason,
it was during the nineteenth century that increasingly sophisticated instruments were
developed to remove all the tonsil tissue in a single step. To the famous Greenfield Sluder
(Washington, 1865-1928) we must give the honor of the invention of the guillotine tech-
nique made by a futuristic instrument very similar to the uvulotome used ages ago, that
drastically changed the fate of patients. According to this procedure, the tonsil, placed
inside the instrument, is excised from the base through a guillotine blade actioned by the
surgeon. It became very famous at that time (and it’s still largely used in some centers)
because it was quick, almost painless, and easy both for the surgeon and for the patient,
and last but not least, it responded to the knowledge and anesthesiological availability
of the time. The Guillotine excision also known as the Sluder technique, despite many
advantages, reported also disadvantages such as the lack of control of blood loss, a not
residual tonsil tissue, accidental uvulectomy, partial accidental glossectomy, and pillar
damage, as well as blood aspiration into the lower respiratory trees [5].

Soon it became clear that surgeons must look for a more anatomical and system-
atic approach to tonsillectomy. It’s in this background that Samuel Crowe, Director
of the Department of Otolaryngology at Johns Hopkins Hospital in Baltimore, stood
out. Between 1911 and 1917, he performed 1000 operations with a new method and
a much more cautious approach to the patient, which would inevitably revolutionize
the surgical procedure: the patient was hospitalized and in the preoperative period he
underwent blood tests (until then the tonsillectomy was performed during the day,
without preoperative tests) and a “sharp dissection” with a scalpel was performed [6].
Above all, the position of the patient was revolutionary, with the bottom of the oper-
ating bed lower, the anesthetic gas administered through a mask, and the patient’s
mouth kept open with an instrument that took its name from the same surgeon
(Crowe-Davis mouth gag) with the property of keeping the tongue retracted and
motionless; the hemostasis is accurate and all the hemorrhagic points tied with black
suture and finally, in the post-operative period the patient is not discharged until any
complications are resolved.

Ideally, tonsillectomy should be a procedure that is as fast as possible, bloodless,
painless, and susceptible to prompt recovery. Post-operative pain after tonsillectomy is
one of the most important causes of morbidity restricting oral intake, causing dehydra-
tion and daily activity limitation [7]. In addition, restriction of the pharyngeal muscle
activity due to pain, leads to a reduction in the clearance of the tonsil bed and, asa
consequence of this, to infection and bleeding [8]. In 2009, some Authors [9] system-
atically analyzed the usefulness of the literature of the past 20 years concerning tonsil-
lectomy technique in children and found deficits in the precise reporting of surgical
techniques, adequate study design, and useful outcome measures, all of which making
the literature less useful than it could be. According to the Author, the recent advances
in technology, with aggressive marketing both to physicians and patients, have created
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additional dilemmas in clinical decision-making as far as which method of tonsillec-
tomy will best serve the patient is concerned. As a consequence of this, many Authors
suggested guidelines for studying design parameters which could lead to more valuable
information for the clinician to choose the best technique for the patients.

Nowadays, the main classification of surgical tonsillectomy by dissection divides
conventional and cold techniques from new hot techniques. The former includes the
cold knife technique, cold dissection, sharp dissection, steel dissection, blunt dis-
section, snare tonsillectomy, and dissection-ligation technique. The latter, include
monopolar or bipolar diathermy tonsillectomy, laser dissection (mainly represented
by CO2 laser, ultrasonic dissection, radiofrequency tonsil ablation (coblation and
ligasure tonsillectomy) and microdebrider tonsillectomy. In the matter in question,
hot techniques, improving hemostasis, have soon replaced cold dissection techniques
for most surgeons. They combine the possibility of performing cut and coagulation
simultaneously taking advantage of the use of the most recent technological innova-
tions. Due to their diffusion, versatility, and contained cost, the monopolar and bipo-
lar electrodissections are the most used tools in tonsillectomy operations worldwide.

As far as the monopolar electrodissection is concerned, the current technical
characteristics of monopolar electrodissection were instead developed simultaneously
by Hall and Mann in 1984. According to them, the operation is carried out with flat-
tip or sharp-tip electrosurgical units, maintaining an intensity equal to slightly higher
than 20 watts (the range can however vary from 10 to 40 watts) [10]. This technique
results in greater dissection precision and less intraoperative bleeding. It's perhaps the
most widely used variety of tonsillectomy, so much so that in 2003 it was described
by Kay and Koltai as probably the most popular method in the USA, above all due to
the advantage of the short duration of the procedure and, indeed, the minimum losses
intraoperative blood pressure [11] as well as for the variety of its operative tips.

It should be kept in mind that monopolar diathermy acts at a very high tempera-
ture, equal to or higher than 400°C 35, splitting the tissues thanks to the use of a
radiofrequency electric current, which is transferred directly from the electrode to the
tissue [12]. Similarly to bipolar and laser electrosurgery, it allows cutting and hemo-
stasis at the same time, through overheating of the tissues generated by the resistance
they oppose to the passage of the current. The heat is then able to cause cell rupture,
due to a drying phenomenon, and to form a clot that obliterates the small vessels,
through protein denaturation [13].

Depending on the wattage adopted (as mentioned, a power close to 20 watts is
suggested), the dispersion of energy in the tissues is considerable, in particular, due
to the distance between the operating electrode and the dispersive “grounding” pad.
The result is large lateral damage. As a consequence of this, post-operative pain and
even deferred hemorrhage episodes constitute a problem for this technique that
should not be underestimated [14]. However, these aspects were not confirmed by
studies by some surgeons thanks to the use of Erbe electrosurgery generator (ERBE
USA). This device, contrary to what occurs in conventional systems, is characterized
by the production of current at constant voltage and variable power. It is placed in
theory in an intermediate position between monopolar and bipolar diathermy and
can coagulate causing less thermal damage, compared to traditional monopolar
electrosurgery [15].

In the study they conducted, the authors observed in particular, in the Erbe group
compared to the control group, a significant reduction in pain symptoms, which was
however associated with greater intraoperative bleeding and prolongation of surgical
times. The application of bipolar diathermy to tonsillectomy started in the 1990s.
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Initially used only for the control of hemostasis but in 1994 it was proposed as
atrue method of dissection. In Pang’s original presentation, straight pincers with
fine points were used, with the intensity of the current regulated at 30 watts [16].
Once the correct peritonsillar cleavage plane has been identified, we proceed with a
practically bloodless dissection with the possibility of identifying and coagulating in a
preventive and focused way most of the blood vessels afferent to the tonsil.

The introduction of bipolar electrodissection made it possible to reduce the
intensity of post-operative pain, compared to the monopolar variety, thanks to the
coagulation precision of the diathermic clamp, which, by transferring energy to a
very limited surface, as it is included between two proximally coupled electrodes, can
minimize the depth of tissue thermal damage [17]. Compared to the “hot” monopolar
technique, the operation takes longer, also due to the frequent need to clean the tips of
the forceps.

This drawback can be partially overcome with the use of special non-adhesive
(non-stick) pliers in nickel. In bipolar diathermy, direct contact between electrodes
and tissue produces a local temperature generally between 150 and 400°C, with
overheating of the cellular content and consequent cellular vaporization. As regards
the intensity of post-operative pain, from the investigation by Silveira et al. [18] a
statistically insignificant increase emerged, particularly after the 3rd day.

In recent years, intracapsular tonsillectomy has been proposed as an alternative
technique to total tonsillectomy. It consists of the resection of all the extra-velic
portion of the tonsil which protrudes from the lodge: in practice, the operation will
involve a drastic and progressive leveling of the profile of the tonsillar parenchyma,
up to the free edge of the palatine pillars. The reason for this rediscovered interest
about it is that, by preserving the tonsil capsule, it is possible to reduce post-operative
pain significantly if we compare it to conventional tonsillectomy.

It can be performed with many methods such as laser, monopolar diathermy with
flat tip electrode, ultrasound scalpel, plasma scalpel, and microdebrider but since
it’s reserved only for cases of obstructive tonsillar hypertrophy with sleep apnea, the
discussion about intracapsular tonsillectomy goes beyond the aim of this chapter and
will be debate elsewhere.

3. Indications and contraindications

Tonsillectomy was widely practiced in the western world as a procedure to cure a
vast range of conditions from respiratory tract infections to chronic systemic diseases
throughout the twentieth century [19].

In our time, the indiscriminate use of tonsillectomy that was made in past years
has diminished. This was due to an increased awareness of the natural history of pha-
ryngotonsillar infections which, together with the use of targeted antibiotic therapy
and the development of specific immunomodulatory therapies, led to the creation of
sophisticated and shared guidelines among ENT specialists and pediatricians.

According to clinical practice guidelines developed by the American Academy of
Otolaryngology—Head and Neck Surgery Foundation and the last Italian Guidelines
written in the document “Clinical and organizational appropriateness of tonsillec-
tomy and/or adenoidectomy operations” the indications of tonsillectomy are recom-
mended as follows:
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1. Airway Obstruction

i. Obstructive sleep apnea,

ii. Feeding problems,

iii. Hypernasal speech secondary to enlarged tonsils.
2.Infections

i. Recurrent tonsillitis,

ii. Peritonsillar abscess,

iii. PFAPA (Periodic Fever, Aphthous stomatitis, Pharyngitis and cervical
Adenitis) syndrome.

3.Others
i. Asymmetric enlargement with suspicious of neoplasm.
Main contraindications are:

1. Acute tonsillitis: Acute infectious pathology of the tonsils or upper respira-
tory tract may cause an increased risk of bleeding or surgery-related pulmonary
complications.

2. Age: Tonsillectomy is not recommended before 5 years of age for:
i. Immune functions of the tonsils
ii. Risk of surgery-related hypovolemic shock

3. Anemia and bleeding diathesis

4. Patients and procedures

We report our preliminary results on eight tonsillectomies performed between 06
January 2022 and 31 May 2022 non-consecutively at a single ENT Department using
the 3Des approach (San Giovanni Bosco Hospital ENT Department, Turin).

The median patient’s age was 21 years (15-28 years).

The gender distribution was 5 females vs. 3 males.

There were no exclusion criteria.

The patient cohort shows a history of recurrent tonsillitis in all cases and a history
of drainages of parapharyngeal abscesses in three cases.

All the 8 operated patients had undergone previous antibiotic treatment for their
disease for various exacerbations.
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Three had undergone one or more parapharyngeal abscesses drainages (Table 1)

under local anesthesia.

The procedure was performed under general anesthesia by nasopharyngeal
intubation.

The patient was placed in the supine position without any interscapular support.

The mouth was held open using a Boyle Davis mouth opener.

The VITOMR 90°, mounted on a mechanical support and fixed to the operating
table between 25 and 50 cm from the operating field, was connected to a cameraand a
light cable, while the 3D monitor(s) (which could be single or multiple) were posi-
tioned in front of the operators (Figure1).

The second operator was positioned to the left or right of the first one depending
on the side of the lesion, while the scrub nurse and the various trainees were posi-
tioned behind the first operator (Figure 2).

This setting allows everyone to follow carefully the procedure, looking at the
surgical field projected onto the 3D monitor (Figure 3) .

Trainees can follow step by step the procedure, then they can try to perform the
procedure under constant supervision by a senior surgeon, who could follow the
trainees step by step thanks to the exoscopic view.

The excision was performed using the electrocautery (Force TriVerse
Electrosurgical Device, Covidien, Dublin, Ireland).

The electrical current creates a temperature from 400 to 600°C allowing dissec-
tion with minimal intraoperative bleeding.

5. Results

Sixteen tonsillectomies were assessed in 8 patients from 15 to 28 years of age. Of
the patients, 5 (62.5%) were female and 3 (37.5%) were male. The mean age of the
patients was 20.87 (min-max: 21-36).

There was no significant occurrence of post-operative complications including
post-operative fever, voice changes, ear and neck pain, immediate or delayed hemor-
rhage, and suture placement. Three patients reported post-operative bleeding, with
a minimal amount of blood, and had spontaneous resolution with no intervention.
No patient required to return to the operative room for delayed bleeding. No residual
tissue was seen in any of the patients (Table 2).

The mean operation calculated as the time from the mouth gag to removal was
23 + 5.6 minutes.

Age (median21 years) 28 25 16 18 21 15 23

? 3 ? 3 ? ? ?
Female * * * * *
Male * *

Recurrent infection

Previous parapharyngeal *(1) *(2) *(3)
abscesses drainages

Table 1.
Tonsillectomy group demographics.
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Figure 1.
3D monitor position.

No preoperative and/or post-operative anesthetic or analgesic drugs were injected
into the tonsils. Patients were kept in the hospital for 24 hours for post-operation
observation; all patients were discharged with stable vital signs and provided oral
feeding. Patients were questioned for pain on post-operative day 1 and all the patients
were discharged on post-operative day 1.

Outpatient follow-up included one visit every week for the first month. During
the visit, we investigated the presence of bleeding episodes, the pain degree, and
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First
Assistant

=
=
—

Anesthesiologist

VITOM®

video tower

Figure 2.
Operating room setting (VITOM® Exoscope).

nutrition. All patients reported excellent subjective well-being, no bleeding episodes,
and slight pain when feeding in the first two weeks.

On every visit, we performed an oropharyngeal examination through which we
observed a regular fibrin formation at the tonsillectomy site.

6. Discussion

Optimal vision and ergonomics are important factors contributing to the achieve-
ment of good results during transoral surgery. Everyone knows the surgical difficulty
of this district in the past when two surgeons had to working together in a narrow
space, made even tighter by the presence of anesthesia equipment and with limited
lighting possibilities.
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Figure 3.
Surgical team looking at the surgical field projected onto 3D monitor.

Age (median 28 25 16 18 21 15 23
21 years) ? ) Q 3 Q ? ?

Voice changes

Ear and neck pain

Immediate hemorrhage * * *
with spontaneous
resolution

Delayed hemorrhage

Suture placement

Table 2.
Results.

Modern instruments make it possible to overcome the surgical difficulties related
to factors such as uncomfortable posture and poor visibility in a very difficult ana-
tomical district such as that of the oral cavity. Naturally, all of this favors the surgical
result and minimizes the dreaded complications such as hemorrhagic complications.
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Nowadays transoral tonsillectomy under naked eye is the most common procedure
performed. However, this procedure does not allow an enlargement of the surgical
field and this entails on the one hand the persistence of an always very high risk of
bleeding especially in cases of particular anatomical narrowness of the oral cavity
and on the other hand the extreme difficulty for neophyte surgeons and trainees
to learn the surgical technique well from the expert surgeon who is unable to share
the operating field with them. To overcome these problems, the robotic technique
TORS [20] and recently endoscopic tonsillectomy [21] have been proposed to replace
conventional transoral tonsillectomy, the latter with apparent interesting benefits and
low costs. On the contrary, as far as TORS is concerned, the high cost of the equip-
ment strongly limits its use in the field of benign pathology.

As far as tonsillectomy is concerned, the operating exoscope has been recently
introduced and has proven to be a promising and effective tool for transoral surgery.
It is in this context we coined the term 3Des (3D exoscopic surgery) to describe the
use of the 3D VITOM® Exoscope System for transoral surgery especially tonsillec-
tomy performed for obstructive sleep apnea and recurrent tonsillitis.

VITOM is the acronym for Video Telescope Operating Microscopy 3D
(VITOM®—Karl Storz GmbH, Tuttlingen, Germany). Introduced in the first decade
of 2000, it is an exoscope that combines 4 K resolution view with three-dimensional
technology. This device is well-known and widely employed in other surgical fields
such as neurosurgery, urology, and gynecology. Its introduction in head and neck
surgery is quite recent but it’s reaching even greater importance over time. At the
moment, it is chosen in numerous otolaryngology subspecialties, such as laryngology,
otology, skull base surgery, head and neck reconstruction, and of course intraoral
surgery. The exoscope consists of a high-definition (HD) or 4 K (Ultra HD) 3D video
camera (0° or 90°) with optical and digital zoom integrated and a fiber optic-deliv-
ered or L.E.D. light source [22]. Zoom and, focus functions and integrated illumina-
tion can be upgradeable using a double cable and light source.

This system, being covered by a sterile sheath making it suitable to be placed
proximal to the area where the surgical procedure takes place, is suspended above
the surgical field with a manually actuated articulating holder or robotic arm, and
it is connected to a 3D monitor (55’’), with a maximum screen resolution and 16:9
image format. 3D passive-polarized glasses, with anti-fog coating, or 3D clip-on
glasses, circularly polarized, are worn by all staff in the operating room (OR) to
view the monitor. The combination of the VITOM® system with the 3-chip sensor
technology in the camera head enables excellent image quality and optimal color
rendering even in non-optimal lighting conditions. The magnification power of
8-30x is possible through the 3D camera, depending on the working distance, and
the size and resolution of the monitor used, while the depth of field ranges from 7 to
44 mm, with a focal distance of 20-50 cm, allowing the surgical field to be observed
and illuminated at various distances from the patient. Different directions of view
are possible depending on the surgical site. For tonsillectomy, 0° is considered the
best option.

A comfortable transoral exposure of the lesion is sought to visualize the lesion and
its boundaries completely and to have sufficient space for moving the surgical instru-
ments. Therefore, different types of autostatic retractors can be used. For example,
Boyle Davis mouth gag, with its set of tongue depressors of varying sizes supplied
along with the gag, holds the tongue thereby preventing it from falling into the
surgeon’s field. Long surgical instruments from 24 to 30 cm need to be used because
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of the depth of the structures to be reached. Different kinds of cutting instruments
could be used (bipolar forceps, CO2 fiber laser, ultrasound tools), and various types
of angled tools were also required.

Concurrent hemostasis shortens surgical time; however, increased delivery of
energy results in increased pain and odynophagia. Additionally, because of the mono-
polar current applied to the patient, electrocautery may interfere with or damage
pacemakers, vagal nerve stimulators, and cochlear implants.

The value of transoral surgery with the 3D exoscope appears incredible in the field
of surgical education of neophyte surgeons and trainees who have the opportunity to
actively participate in all the surgical steps in real time, realizing the difficulties and
possible complications.

The visual accuracy allows on the one hand the minimization of the dangerous
bleeding complications as the identification of the small vessels is made absolutely
easy and on the other hand a better accuracy in the removal of the tonsillar paren-
chyma avoiding injury to the surrounding tissues and reducing painful post-surgical
complications.

The 3D exoscope provides surgeons with a feasible and potentially excellent
alternative to traditional operating microscopes and endoscopes in head and neck
surgery. Producing a high-quality video of small surgical fields, with high magnifica-
tion capacity and a large depth of field, allows working in a setting that is similar to
endoscopic surgeries but, unlike endoscopes, the 3D exoscope allows you to appreci-
ate the depth and volume of anatomical structures and has a greater focal distance
with a wider working space and the possibility of easy adjustment of vision. The
VITOM 3D, given its excellent ability to provide three-dimensional images, depth of
field, quality, and fidelity of the color and contrast of the image, is competitive in the
3D visualization of the operating field with the da Vinci robotic platform.

At present, the main disadvantages of the exoscope are represented by the
mechanics of the supporting arm (it is not always comfortable to move during
surgery) and the need to wear 3D glasses for a long period. Although tonsillectomies
remain one of the most commonly performed surgeries in otorhinolaryngology, there
is an absence of universal agreement on the surgical method and extent of removal
[2]. The potential for significant morbidity, even death is inherent in the procedure.
The operating exoscope with a digital camera system provides a high-definition image
of the surgical field projected in a three-dimensional (3D) high-definition monitor. It
allows the surgical team to operate by visualizing the magnified image of the surgical
field on a screen. Recently we have coined the term 3Des (3D exoscopic surgery) to
describe the use of the 3D Vitom Exoscope System for transoral surgery of oropha-
ryngeal cancers. This surgical approach can also be employed for tonsillectomy. We
performed eight tonsillectomies using this surgical approach. All the surgical steps
were performed using the VITOM 3D exoscope.

The term 3Des (3D exoscopic surgery) was coined to describe the technique used
for transoral surgery with the exoscope system as visual tool. The use of the exoscope
enhanced the visualization of the oral cavity, thus facilitating the effectiveness
of obtaining adequate surgical spaces avoiding damage to contiguous anatomical
structures and giving the surgeons the possibility to maintain a more ergonomic
posture [23]. The surgeon can choose to stay in a sitting or standing position, having
the screen in front at the same height: the screen is placed frontally, and at the same
height as the operators’ eyes. This system ensures also an extensive surgical field
visualization by the second surgeon and the best coordination between surgeons
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and nurses. Indeed, in the conventional approach, a possible disadvantage of the
procedures was related to the poor precision of the second surgeon’s movements

due to the reduced visibility of the operating field. The same extensive surgical field
visualization is enjoyed by fellows, students, and residents who want to learn this
surgical technique and by the operating room staff [3]. The VITOM 3D approach
allows excessively accurate hemostasis, and very precise identification of anatomical
structures like the anterior and posterior tonsillar pillars, the uvula, and the palatal
muscle planes.

7. Conclusions

Tonsillectomy is a surgical procedure that can be performed with multiple tech-
niques, none of which has been recognized as the best. Nowadays transoral tonsillec-
tomy without magnification represents the standard of care worldwide.

However, due to the advancement of technology, new procedures are being used,
such as the operating exoscope. The operating exoscope has recently been introduced
in various surgical specialties. In otorhinolaryngology, it has been introduced in
numerous subspecialties such as laryngology, head and neck reconstructive surgery,
otology, and skull base [4].

In tonsillectomy and more generally for transoral surgery, the introduction of the
3D exoscope into the surgical equipment can be of great interest for several reasons.
First of all, the surgeon can operate with more precision. The exoscope magnifies the
surgical image on a display and the surgeon can clearly identify all the anatomical
structures of the operating field. In this way the surgeon can remove the tonsillar tis-
sue without damaging the adjacent muscles or palatal pillars, reducing the possibility
of post-operative pain. Furthermore, this allows precise identification of small vessels
and accurate hemostasis, reducing the risk of intraoperative and post-operative
bleeding. Furthermore, the exoscope has the advantage of standing at a distance
of 20-50 cm from the patient, while the endoscope must be positioned inside the
patient’s mouth, limiting the surgical space.

Another invaluable advantage of the 3D exoscope is the possibility to use it for
educational purposes. The first surgeon can share the operating field with all the
operating room members. The surgeon can explain the procedure step-by-step, and
the trainees can follow the procedure projected on the screen. During active surgi-
cal training, the use of the exoscope allows the surgeon to continuously monitor the
resident without interruptions or changes of position.

The exoscopic technology also allows the surgeon to maintain a comfortable posi-
tion, avoiding positions that can potentially cause muscle pain.

However, this technique also has disadvantages. First of all, during direct tran-
soral procedures, it is difficult for the first surgeon to share the view of the surgical
field with the assistants, because the exoscope instrumentation reduces the field of
view. Then the lack of magnification of the surgical field may result in an imprecise
visualization of the anatomical structures and hemostasis, and thus a higher risk of
post-operative bleeding.

In conclusion, the use of a 3D exoscope for tonsillectomy is a valid alternative
to the conventional transoral procedure. This technology offers many surgical and
educational improvements and represents a major advance in one of the most com-
mon surgical procedures in otolaryngology. This technology is new and requires more
retrospective or even prospective studies to investigate its superiority [24].
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Chapter 5

The Link between Adenoids
and Nasopharyngeal Carcinoma

Du-Bois Asante, Patrick Kafui Akakpo
and Gideon Akuamoah Wiafe

Abstract

Adenoids, play a significant role in inflammatory response, especially in children.
Together with other tissues of the lymphatic system, it fights off infections. In most
cases of nasopharyngeal cancer, though rare, other histopathological variants of ade-
noids are seen. Adenoid hypertrophy is mostly observed, which causes obstruction of
the nasopharynx and dysfunction of the Eustachian tube because of the formation of
an abnormal tissue mass. Different viral and bacterial pathogens are associated with
adenoid hypertrophy, including Epstein-Barr virus (EBV), coronavirus, parainflu-
enza virus, Mycoplasma pneumoniae, Staphylococcus aureus, and Neisseria gonorrhoeae.
Among these, EBV is associated with both adenoid hypertrophy and nasopharyngeal
cancer, indicating the effect of EBV on both nasopharyngeal cancer and adenoids. We
critically appraise the current evidence and discuss potential link between adenoids
and nasopharyngeal carcinoma.

Keywords: adenoids, nasopharyngeal carcinoma, Epstein-Barr virus, adenoid
hypertrophy, nasopharynx, lymphoid tissue

1. Introduction

Adenoids also known as nasopharyngeal tonsils, is a collection of lymphoid tissue
found on the level of the soft palate, at the posterior wall of the nasopharynx. At this
site, the introduction of antigens through the nasal and oral cavities, are detected by
the lymphocytes in the Waldeyer’s ring [1].

This results in the priming of the infant’s immune system, ultimately contribut-
ing further towards immunologic memory and production of antibodies in children.
Adenoids are present at birth and enlarge to a maximum size usually in children, after
which adenoidal tissue atrophy occurs. They are nearly absent during adulthood.
Thus, adenoiditis is commonly a disease diagnosed during childhood and adoles-
cence. Adenoiditis or hypertrophic adenoids occurs when there is inflammation of
the adenoid tissue resulting from infection, allergies, or irritation from acid chyme
reflux. In adults, they may be as a result of compromised immunity. Persistence of
the etiological agents may lead to adenoid hypertrophy, which is responsible for many
of the complications of adenoid disease, including Eustachian tube dysfunction and
recurrent acute otitis media [2]. Malignant forms of adenoids are called adenoid cyst
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carcinoma, and though rare (about 1% of all carcinomas of the head and neck), they
are locally aggressive and show perineural invasion [3].

Nasopharyngeal carcinoma (NPC) on the other hand, is classified as a malignant
neoplasm, arising from the mucosal epithelium of the nasopharynx, most often
within the lateral nasopharyngeal recess or fossa of Rosenmiiller [4]. Unlike other
cancer types that are primarily linked with the aged, NPC can also be seen in children
[5] and young patients [6]. In South China (where NPC is an epidemic disease),
hypertrophic adenoids and NPC are commonly diagnosed together, mainly in young
individuals [7].

Similarly, EBV as an aetiological agent, is a commoner of both adenoids [8, 9] and
NPCs [10]. Hence, due to their anatomical location, a common aetiological agent,
these two lesions, in some cases are commonly diagnosed together in the ear, nose
and throat (ENT) departments of hospitals and also coexist in young individuals.
Differentiating these two from each other during treatment could prevent overdosage
and measurement of potentially false tumour size. And this is crucial, as response to
therapy by these two lesions are different [11].

In recent years, multiple studies have been carried out on adenoids and NPC
separately, but few have looked at their coexistence in a patient. Thus, we carried out
a literature search in NCBI PubMed using ‘Adenoids’ together with ‘Nasopharyngeal
carcinoma’ as single entities or together.

We summarized the findings of these studies and discuss potential link between
adenoids and nasopharyngeal carcinoma.

2. Adenoids

Adenoids develop from week 6 of gestation [12], and are described as lymphatic
tissue mass lining the roof and posterior superior wall of the nasopharynx [12, 13].
Adenoids form a larger part of the lymphatic tissue of the Waldeyer’s ring comprising
palatine, pharyngeal and lingual tonsils. These tonsils constitute the mucosa-associated
lymphoid tissue (MALT) [1, 13, 14] and specifically function as an important part
of the immune system early in human life. The Waldeyer’s ring is named after a
twentieth-century German anatomist, Heinrich Wilhelm Gottfried von Waldeyer-
Hartz. Blood supply to the adenoids is by the ascending pharyngeal artery, ascending
palatine artery, the tonsillar branch of the facial artery, the pharyngeal branch of the
maxillary artery, artery of the pterygoid and the basisphenoid artery. Venous drain-
age is via the pharyngeal venous plexuses through the paratonsillar veins to the facial
and internal jugular veins. The lymphatic drainage of the adenoids is directed via the
retropharyngeal and pharyngomaxillary lymph nodes [15]. Adenoids act as the first
site of defense against infectious agents and inhaled allergens in the nasopharynx.
With their ciliated epithelial lining, they sample pathogens and generate immune
responses against them. This sometimes leads to the development of immunologic
memory which persists throughout childhood.

Adenoids are relatively small at birth, grow and peak in size around age 10. They
gradually atrophy in adolescents to late adulthood [16, 17]. The hypertrophy of
adenoids observed in children around age 6-10 is physiologically normal. However,
these hypertrophied adenoids in children and adults are commonly linked to chronic
infections, and sometimes allergies [18]. Since adenoids are largely seen in children,
adenoid hypertrophy (AH) is more present in children than in adults, with 34.46%
prevalence in children and adolescents [19]. AH causes a blockage in the airflow
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through the nasopharynx forcing affected individuals to breathe through the mouth.
This results in difficulties in feeding, sleeping and speech [20, 21]. Otitis media
(resulting from the obstruction of the orifice of the eustachian tube), cranial facies,
chronic rhinosinusitis, snoring, cough, restlessness and attention deficits are among
the observed symptoms that result from AH. Hypoxia and hypercarbia are also seen
in extreme cases [18, 22-24]. Persistent untreated hypertrophy of adenoids exacer-
bates infections and reduces immunity which may lead to the development of other
infection induced complications [25]. Overall, its anatomical position in the region
of the nasopharynx exposes it to many and variety of microorganisms and allergens,
making it an ever-active first line immunological ground.

3. Nasopharyngeal cancer

NPC is a malignant squamous cell carcinoma that originates in the nasophar-
ynx (specifically the pharyngeal recess, thus the fossa of Rosenmiiller). Though
uncommon in most part of the world, it is geographically endemic in populations
of Southern China, Southeast Asia, the Artic, some parts of North Africa and the
Middle-East [26-29]. Out of the 129,079 cases of NPC reported globally in 2018 by the
International Agency for Research on Cancer, Asia recorded over 85% of the reported
cases. Over 72,000 mortality cases were recorded with only China accounting for
40.14% [26, 30-32]. Reports indicate that NPC disproportionately affects males than
females [26, 29, 33, 34]. Studies conducted in North America revealed a higher inci-
dence of NPC among migrated Asian population as compared to resident Caucasians,
suggesting a genetic predisposition to the occurrence of the carcinoma [35-37].

Histologically, the World Health Organization (WHO) classifies NPC into three
major forms: type I-keratinizing squamous cell carcinoma (SCC), type II-non-
keratinizing differentiated squamous cell carcinoma and type III-non-keratinizing
undifferentiated squamous cell carcinoma. A rare variant, basaloid SCC has also been
identified [26, 28, 37]. Type I is more common in other parts of the world whereas
Type Il and III are mostly seen in NPC cases from endemic areas [38].

4. Anatomical and pathological relationship between adenoids and
nasopharyngeal cancer

Due to their location, both AH and NPC have the potential to cause obstruction
of the orifice of the Eustachian tubes leading to serous otitis media and middle ear
infections [39, 40]. This can potentially progress [41, 42] leading to hearing loss and
speech problems. AH has the ability to expand into the posterior choanae and cover
significant sections of the nasopharynx, obstructing airflow and causing mouth
breathing [43]. In 2014, a retrospective study conducted by Berkiten et al. reported
that 82.95% of (over 1600 individuals) patients had undifferentiated NPC with nasal
obstruction as the common symptom. Interestingly, the study also concluded that
hypertrophic adenoids are the major cause of nasal obstruction observed in these
adult patients [44]. And this aforementioned condition is also common in children
[45]. The abnormal inflammation of the adenoid presents an environment for the
potential development of NPC since unresolved proliferation of the adenoidal lym-
phoid tissue reduces immunity at the nasopharyngeal region, allowing for recurrent
infections as seen in EBV reported cases.
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Similarly, unlike other cancer types that are primarily associated with the aged,
NPC can also be seen in children [5, 46] and young patients [6], depicting that AH
and NPC can affect both children and adults (Table 1). For instance, in South China
(where NPC is an epidemic disease), hypertrophic adenoids and NPC are commonly
diagnosed together, mainly in young individuals [7].

Overall, since both lesions arise in the nasopharynx, the co-occurrence of the two
in a patient will be very crucial during diagnosis and treatment regimes. Thus, effec-
tive diagnosis of these lesions in cases where they coexist is very important.

5. Aetiological agents for AH and NPC

Myriad causative agents have been identified to contribute to the development of
AH and NPC, ranging from infectious to non-infectious agents and genetic predis-
position. For AH, recurrent viral and bacterial infections in the upper respiratory
tract is known to be the major cause. Reported viral pathogens include adenovirus,
rhinovirus, cytomegalovirus, herpes simplex virus, EBV, coronavirus, parainfluenza
virus and coxsackievirus [47, 74, 75]. France et al. [76] reported the incidence of AH
in human immunodeficiency virus (HIV) patients which confirmed the findings
of Olsen etal. [77]. Rout et al. also suggested that the immunity of HIV patients are
compromised and further reported that adults receiving organ transplants might be
prone to developing AH [78]. Aerobic and non-aerobic bacterial pathogens associated
with AH include Streptococcus pneumoniae, Peptostreptococcus, Enterococcus species,
Bacteroides, Streptococcus viridans, Streptococcus pyrogens, Prevotella species, Moraxella
catarvhalis, Klebsiella, Fusobacterium, Staphylococcus epididermis, Escherichia coli and
Haemophilus influenzae [74, 79]. Allergies, smoking, gastroesophageal reflux and air
pollution are some of the non-infectious agents that cause AH. Other factors such as
sinonasal malignancy and lymphoma are also associated with AH [74, 80]. Recently,
Gao et al. discovered that extracellular signal-regulated kinase 1/2 activation by cyste-
inyl leukotriene receptor 1 may contribute to the development of AH [81]. Similarly,
NACHT LRR and PYD domains-containing protein 3 (NLRP3)-mediated pyroptosis
has been shown to be a mechanism through which IL-32 influences the progression
of AH [82]. Additionally, a higher chance of developing AH has also been linked to
several genetic predisposing factors [83-86]. However, in a recent study conducted
in Moscow, Lomaeva et al. suggested that children aged 2-11 years with the IL-10G-
1082A genotype GG might be resistant to the development of AH [47].

Although the primary aetiology of NPC remains indefinite, EBV has strongly
been associated with developing NPC and is mostly seen in the endemic areas, mostly
associated with the type III [26, 28, 87-92]. Other infections such as human papillo-
mavirus (HPV) has also been identified in NPC cases and found to be an aetiological
agent for the development of NPC [37]. However, Bossi et al. recently reported that
though HPV is highly seen in type I NPC, limited data is available on its association
with NPC prognosis [93]. Among the HPV-positive/EBV-negative cases identified
mostly in the non-endemic regions, worse patient outcomes have been observed than
in EBV-positive cases [94].

A review by Chua et al. in 2016 indicated that persons with non-viral aetiologies
of NPCs had lower survival rates and a worse phenotypic expression of the disease
as compared to viral-associated causes [38]. This shows that the non-viral onco-
genic variants have serious implications and yet their mechanistic mode of action
remain undetermined. Reported non-viral aetiologies of NPCs include tobacco
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and smoking [87]. Risk of developing NPC have also been associated with alcohol
intake, passive, intensity and frequency of smoking [95]. Though diet play a lesser
role in the development of NPC currently [26], nitrosamines found in Chinese-
styled salted fish and other preserved foods pose a high risk for the development
of NPC [37]. These are associated with the non-keratinizing SCC of NPCs in the
endemic regions while smoking and alcohol intake have been reported to cause type
I NPCs mostly found in the non-endemic regions [37, 38]. Green-leafy vegetable
diets seems to have a lower NPC risk as compared to animal based diets which has a
twofold increased risk [96]. Additionally, frequent exposure to formaldehyde and
wood dust are known causes of NPC [26]. However, other studies reported else-
where found no excess risk in the development of NPC [97-100]. High risk genetic
vulnerability have also been implicated in individuals with susceptibility loci on
class I and Il human leukocyte antigen (HLA) molecules in genome wide studies
[29, 101-106]. Other reported genes of influence include cell cycle genes MDM?2 and
TP53, cell movement/adhesion gene MMP2 and DNA repair gene RAD51L1 [107].
Among the reported causative agents for AH and NPC, EBV and other lifestyle
activities such as smoking and air pollution are common among the two, indicating
the potential effect these agents have on adenoids and the nasopharynx.

6. Techniques for diagnosis
6.1 Adenoid hypertrophy

A major issue affecting the paediatric population is diseases of ENT of which AH is
no exception. Early diagnosis is therefore necessary to control symptoms and enhance
treatment modalities. Zwierz et al. grouped the various diagnostic methods into two
categories: namely, invasive and imaging [54]. They further grouped techniques such
as rigid or flexible fibreoptic nasopharynx endoscopy (FFNE), video fluoroscopy,
acoustic rhinomanometry, physical examination by the finger or a mirror through
the mouth as invasive. Lateral nasopharyngeal X-ray, ultrasonography, and magnetic
resonance imaging (MRI) of the nasopharynx are grouped as imaging techniques.
Other imaging techniques such as computed tomography (CT) and cone beam
tomography have also been reported [108]. These procedures come with high costs,
the need for ENT specialists and cutting-edge expensive equipments. Though Zwierz
et al. [54] reported that FFNE is invasive, Baldassari and Choi [109] highlighted that
FFNE is minimally invasive and reliable among the paediatric population due to its
effective and dynamic approach. Several other studies have also reported that FFNE is
the gold standard for examining the nasopharynx which is less expensive as compared
to the image techniques [50, 110-116]. FFNE is also the preferred choice of diagnostic
procedure because it does not expose patients to unnecessary radiation as the imaging
techniques do. In a recent retrospective study by Narang et al., 86% of children aged
3-10 years responded to the technique with no signs of discomfort, and symptoms of
AH such as snoring, mouth-breathing and apnoeic episodes positively correlated with
adenoid size [117].

Diagnosis of adenoid size in children with AH using video fluoroscopy yielded a
100% sensitivity and 90% specificity as compared to lateral skull films which showed
70% sensitivity and 55% specificity. This study concluded that video fluoroscopy is
also a less invasive and reliable technique for the diagnosis of AH in the paediatric
population [115]. On a lateral cephalogram ENT surgeons use methods such as that
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proposed by Handelman and Osborne which uses a trapezoid analysis to evaluate
the adenoid-airway area [118]. Other methods have been formulated in recent years
[119-121]. Among these, Choudhari and Shrivastav in a recent study, found the
methods proposed by Holmberg and Linder-Aronson and Maw et al. to have better
diagnostic accuracy due to their high sensitivity and specificity [108]. Adenoid-
nasopharyngeal (A/N) ratio has also been used to assess adenoid size in several AH
studies [23, 53, 122-125], proposed earlier by Fujioka et al. [126]. These studies used
lateral X-rays/cephalograms and found a positive correlation between adenoid size
and severity of AH symptoms. Consequently, they concluded that lateral X-rays can
also be used in the diagnosis of adenoid hypertrophies. Contrastingly, Mlynarek et
al. concluded in their study that video rhinoscopy better correlated with adenoid
size than lateral neck radioscopy [55]. However, Moideen et al. suggested that when
images are not clear, FFNE should be used to give a definite diagnostic evaluation of
hypertrophied adenoids [23]. In a systematic review by Major et al. which focused
on comparing nasoendoscopy with other various diagnostic procedures for evaluat-
ing AH by dentists, lateral cephalogram was found to be a better option when used
in combination with in-depth patient medical history [127]. Intra-operative mirror
exam have also been used to assess adenoid size using the A/N ratio in comparison
with FFNE findings [125, 128].

6.2 Nasopharyngeal cancer

Tissue biopsy is the gold standard for definite diagnosis of NPC though it is
invasive [66].

Since EBV is highly associated with the occurrence of NPC [129], circulating free
plasma EBV DNA has been used as a non-invasive biomarker to screen the disease,
suggest treatment options and monitor the disease prognosis and recurrence [130,
131]. This technique produced an outstanding specificity (97.1%) and sensitiv-
ity (98.6%) in a prospective study where screening was done in a large sample of
Chinese asymptomatic males aged between 40 and 69 years. The study concluded
that this technique is reliable in detecting early stages of NPC which is advantageous
in monitoring effective treatment and preventing worse disease outcomes [130]. In
a more recent meta-analysis, EBV DNA gave a higher diagnostic accuracy than its
related antibodies (VC-IgA, EBNA1-IgA and Rta-IgG) [132]. Early stages of NPC
which sometimes presents with asymptomatic patients can be detected with immu-
noglobulin A (IgA) antibodies against EBV using various enzyme-linked immuno-
sorbent assay (ELISA) and chemiluminescent immunoassays kits [63, 69, 133, 134].
Similarly, a meta-analysis of 21 studies by Li et al. also showed that the presence of
VC/IgA in NPC-positive serum is suggestive of the presence of the disease [135].
However, a combined detection of EBV capsid antigen-IgA (VC-IgA) and early lytic
gene (BRLF1) transcription activator (Rta)-IgG have been reported to give better
serodiagnosis of NPC than VC/IgA alone in a Southern Chinee population [72]. In 130
EBV-positive individuals who were NPC asymptomatic, 7 cases of NPC were identi-
fied when fibreoptic endoscopy was combined with biopsy in the evaluation of some
sites of the nasopharynx [136].

A combined imaging technique using positron emission tomography (PET) and
MRI (PET/MRI) have shown better diagnostic images than PET/CT technique [70].
A similar observation was reported [71] where images from PET/MRI were more
detailed and succinct than those of PET/CT. PET/MRI therefore produced definite
images that enhanced staging procedures in NPC. In a radiomic study, Feng et al. also
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developed a combined radiomic model based on fluorine-18 fludeoxyglucose (fFE)-
PET/MRI and PET semiquantitative parameters (metabolic tumour volume, total
lesion glycolysis and standardized uptake value). They concluded that this model was
also reliable in the staging of NPC [59]. The use of MRI in the early stages of NPC is
however not highly recommended because of its diminished sensitivity in detecting
small mucosal lesions. Contrastingly, because of its remarkable sensitivity, nasophar-
ynx MRI with gadolinium enhancement is encouraged for use in localized staging of
NPC [137]. In a population study, Liu et al. compared MRI with conventional endos-
copy in the detection of NPC and concluded that MRI has a better sensitivity than
endoscopy [61]. Raica et al. reported that neither clinical or endoscopic examination
is a clear-cut technique in detecting the extent of tumour metastasis observed in NPC.
This may be because the tumours are tiny during the initial endoscopic examination
[137], located in the submucosal layer [136], or present in conjunction with hyper-
plasia [138]. Additionally, the lateral pharyngeal recess may be structurally difficult
to find due to its location which hinders a clinician’s ability to identify an occult NPC
[64, 139]. Raica et al. however stated in their study of 16 patients with different
histologic forms of SCC which implored the use of CT and concluded that CT scan

is able to predict the staging of NPC [60]. Sonography has been compared with MRI
in the diagnosis of NPC among endemic population. Similar detection of cancer was
observed between the two techniques in terms of sensitivity, specificity and accuracy
[68]. In a parallel study where the sensitivity and specificity of ultrasonography was
compared with endoscopy, similar observations were recorded in the detection of
NPC [140].

In cases of NPC where AH is concurrently diagnosed, MRI is the best option to
distinguish the two lesions [141, 142]. In a case report of a 7-year-old boy who pre-
sented with nasal congestion and obstruction, AH was suspected. However, further
diagnosis using immunohistochemistry revealed that the histology of the tissue mass
was undifferentiated NPC [73]. Thus, tissue specific antibodies can be used alongside
to aid validate the initial diagnosis to prevent false results. A summary of the tech-
niques used in the diagnosis of AH and NPC is presented in Table 1. Although similar
diagnostic techniques have been reported for NPC and AH with promising results,
it is recommended that well defined standards be established to help in the prompt
diagnosis of the lesions in both endemic and non-endemic regions. This will enhance
effective differential diagnosis, better prognostic measures, treatment modalities and
increase survival rates among patients.

7. Treatment and future perspectives

NPC have mostly been treated using platinum based chemotherapy, radiotherapy
or chemoradiotherapy [33, 71]. In the more advanced stages such as stage IVB, other
options include the use of immunotherapy alone or in combination with chemother-
apy [143]. Also, chemotherapy plus targeted therapy (Cetuximab) or immunotherapy
may be other options used in this more advanced stage [144]. In recurrent NPC, endo-
scopic surgery is also done to reduce tumour load before radiotherapy. Other options
include chemotherapy or immunotherapy (or both). The targeted drug cetuximab
may be given along with chemotherapy. Hence, immunotherapy and targeted therapy
might be the last treatment option for advanced stage or recurrent NPC. The two
treatment regimens (targeted therapy and immunotherapy) have shown preliminary
antitumour effects, and have acceptable adverse effects [143].
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For adenoids, they are treated primarily by adenoidectomy [48, 54]. Other treat-
ment modalities for adenoids include nasal irrigations with an isotonic solution and
antihistamine medications [50] and chewing Montelukast tablets [52].

However, there are unique cases where there is co-existence of benign or
hypertrophic adenoids with NPC. In such instances, these non-malignant tis-
sues should technically not be considered as gross tumour volume (GTV) during
radiotherapy. This is because, distinction of adjacent non-malignant adenoidal
tissues will allow for precise measurement of GTV to avoid overdosed radiation
and guide delivery of radiation to reduce non-specific toxicity in normal tissue.
Furthermore, the adenoids and NPC may have different responses to chemoradio-
therapy and radiotherapy [11, 142].

Lastly, the advent of liquid biopsy analysis such as circulating tumour cells
(CTCs), circulating tumour DNA (ctDNA), extracellular vesicles and micro-RNAs
(miRNAs) in recent years, have demonstrated the feasibility of applying these
biomarkers as a prognostic and/or predictive tool in patients with NPC [145]. These
methods not only determine the heterogeneity of the tumour, but can also detect
mutations or markers that are potentially druggable, hence enhancing the delivery of
targeted therapy for effective treatment of the disease [144, 146].

8. Conclusion
From this review, enough evidence points to the fact that both AH and NPC have
a common link based on the anatomical location and pathologies. More specifically,

similar symptoms and common aetiological agents are observed in both disease
conditions, and prevalent in both children and adults.
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Chapter 6

Benign and Malignant Tumors
of the Tonsils

Anusha Vaddi, Shravan Renapurkar and Sonam Khurana

Abstract

Tonsils are lymphoid tissues in the oral cavity and nasopharyngeal region arranged in
Waldeyer’s ring. The Waldeyers ring consists of pairs of pharyngeal (adenoids), tubal,
palatine, and lingual tonsils. These are usually hyperplastic at a younger age and decrease
with age. However, asymmetric enlargement might be a sign of pathology. It could be
due to tonsillitis, abscess, and benign tumors, such as fibromas, teratomas, and angiomas
such as lymphangioma, hemangioma, and inclusion cyst. Benign tumors of the tonsils are
usually rare but not uncommon. It could be due to malignancies such as lymphoma, squa-
mous cell carcinoma, or metastasis. This chapter focuses on clinical, histopathological and
radiographic features of benign and malignant tumors of palatine and lingual tonsils.

Keywords: lingual tonsil, palatine tonsil, tonsillar carcinoma, tonsillar tumor,
classification of tonsillar tumors

1. Introduction

Tonsils are developed from the second branchial cleft. This location corresponds
to the intersection of oral epiblast and intestinal hypoblast. According to embryology,

Benign tumors Malignant tumors

Fibroma Squamous cell carcinoma
Lymphangioma/lymphoid polyp Lymphoma—Hodgkin’s and Non-Hodgkin’s
Squamous cell papilloma Mucoepidermoid carcinoma

Lipoma Adenocarcinoma, adenoid cystic carcinoma
Fibroxanthoma (histiocytoma) Melanoma

Chondromas Sarcomas:

Embryonal rhabdomyosarcoma
Synovial sarcoma
Angiosarcoma

Kaposi’s sarcoma
Mixed tumor (pleomorphic adenoma) Metastatic malignancies
Oncocytoma, ganglioneuroma, Plasmacytoma (extramedullary)

neurilemmoma pigmented nevus, hamartoma

Table 1.
Benign and malignant tumors of lingual and palatine tonsil [1].
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an organ formed from combining two different tissues has more potential for neo-
plastic growth [2]. Although benign and malignant tumors of the tonsillar region are
more common, there is very scarce literature regarding the definitive classification
of tonsillar tumors. In the WHO classification of tumors of the oropharynx, tonsillar
tumors are included along with the base of the tongue and adenoids. This chapter
focuses exclusively on palatine and lingual tonsillar tumors. These tumors are com-
prehensively classified according to the histologic nature of the lesion (Table 1).

2. Benign tumors of tonsils

Benign tumors of the tonsils are rarer than malignant tumors. Most benign tumors
of the tonsils are reported in the younger age group. Most patients are asymptomatic,
and a benign tumor is often detected as an incidental finding. Other clinical symptoms
include the presence/sense of mass, sore throat, and difficulty swallowing/breathing.
Most benign tumors of the tonsil manifest in the form of a polyp, and clinical signs
and symptoms are identical. The histopathological examination provides a definitive
diagnosis of the lesion based on the tissue of origin. Table 1 provides a list of benign
tumors. The clinical features of common benign tonsillar tumors are discussed below.

2.1 Hamartomatous fibrous polyps/fibro-epithelial polyp/tonsillar fibroma
These present as a polypoid mass attached to the tonsil. It may be sessile/

pedunculated (Figure 1). The patient recognizes mass after it attains a specific size
and interferes with functional movements such as deglutition. The most common

Figure 1.

Well-defined, smooth-surfaced fibroepithelial polyp (yellow arrows) arising from the superior pole of the
right palatine tonsil [3]. Source: https://www.nchinlm.nih.gov/pmc/articles/PMC8556748/. License: https://
creativecommons.ovg/licenses/by/4.0/.
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Figure 2.
Pedunculated polyp of lymphoid origin in the vight palatine tonsil [4]. Source: hitps://www.hindawi.com/
Jjournals/crim/2011/183182/. License: http://creativecommons.org/licenses/by/3.0/.

clinical features include pale pink color, lymphadenopathy, and asymptomatic lesion.
However, patients might present with cough or foreign body sensation. Reports of
airway obstruction due to benign tonsillar mass are scarce. The rate of malignant
transformation is significantly less.

Histopathology: Most tonsillar fibromas demonstrate stratified squamous epithe-
lium with fibrous/collagenous stroma.

2.2 Lymphoid tonsillar mass/Lymphangiomatous polyp

Lymphangiomatous polyps are congenital tumors of the lymphatic system. They
are hamartomatous malformations. They are present at birth or manifest in early life
(Figure 2). The clinical presentation would be similar to a fibroma. Bilateral occur-
rence is rare, although few cases are reported in the literature [5].

Histopathology: Foci of well-organized lymphoid tissue would be present within
the tonsillar mass.

2.3 Papilloma

It is one of the common benign neoplasms of the tonsil. Clinically they present as
grayish-white exophytic lesions with a wrinkled surface. The lesions may be either
sessile/pedunculated.

Histopathology: Papilloma has characteristic, multiple finger-like projections
with hyperplastic squamous epithelium and fibrovascular core.

2.4 Lipoma

Lipomas are mesenchymal tumors of fat cells. They are seen less frequently in the
head and neck region, especially the tonsillar area. They are benign, slow-growing
tumors. The clinical presentation would be similar to other benign tumors. Lipomas
can be lobulated. Extensive lipoma might cause airway obstruction.

Imaging: Lipomas have characteristic computed tomography (CT) and Magnetic
Resonance imaging (MRI) features. In CT imaging, they appear as well-defined,
non-enhancing low, attenuation homogeneous lesions (Figure 3). MRI demonstrates
a hyperintense lesion on both T1-weighted (TIW) and T2-weighted (T2W) images.
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Figure 3.

Axial section of contrast-enhanced CT demonstrating a pedunculated lipoma arising from right palatine tonsil.
Notice the non-enhancement of the lesion [6]. Source: https://www.eurovad.ovg/case/17083. License: http://
creativecommons.ovg/licenses/by-nc-sa/4.0/.

Figure 4.

Clinical presentation of tonsillar lipoma (A) and coronal section of T2-weighted MRI image demonstrating
hyperintense lesion (B) [7]. Source: https://www.hindawi.com/journals/crim/2014/480130/. License: http://
creativecommons.ovg/licenses/by/3.0/.

Loss of the signal is evident in Fat-saturated images and STIR sequences. Both CT and
MRI post-contrast images do not demonstrate enhancement of the lesion (Figure 4).

Histopathology: Adipose tissue divided into lobules with collagenous septa and
interspersed vascular channels. Histologically there are different variants of lipoma,
such as fibro lipoma, chondrolipoma, and myolipoma.
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2.5 Management of Benign tumors of tonsils

Most benign tumors, such as lipoma, fibroma, papilloma, and lymphangioma,
present as polypoid masses. Tonsillectomy and surgical excision of the lesion, fol-
lowed by histopathologic examination, is the most common treatment option. The
definitive diagnosis is based on the predominant tissue in the excised specimen. Few
cases can be managed with the excision of polypoid mass without tonsillectomy,
especially if the polypoid mass is pedunculated [7]. There is less chance for recurrence
and malignant transformation of benign tumors of the tonsils. The prognosis is usu-
ally good for benign tumors.

3. Malignant tumors of tonsils

Oropharyngeal (OP) cancers include tumors arising from the palatine tonsil, the
base of the tongue, the walls of the pharynx, and the soft palate. Palatine tonsils con-
stitute lymphoid tissue embedded in the tonsillar fossa located in the lateral walls of
the oropharynx between the tonsillar pillars. Palatine tonsils cancers comprise tumors
of the anterior and posterior tonsillar pillar, tonsillar fossa, and plica triangularis. The
lingual tonsil constitutes lymphoid tissue in the base of the tongue. Lingual tonsillar
cancers comprise tumors of the base of the tongue.

Tonsilar squamous cell carcinomas (SCC) are the most common malignant
tonsillar neoplasms, followed by non-Hodgkin’s lymphoma. Most oropharyngeal
SCCs (OPSCC) are associated with human papillomavirus (HPV). Tobacco, smok-
ing habits, iron deficiency, avitaminosis, and syphilis have been implicated as
other etiology factors for tonsillar neoplasms. The overall incidence of Head and
neck SCC (HNSCC) has been reducing since the 1980s due to declining smoking.
However, there is a rapid increase in human papillomavirus (HPV) induced OPSCC
in younger patients [8].

The presenting symptoms for most tonsillar neoplasms are sore throat, local pain,
and the sensation of a mass in the neck. The tonsillar growth begins as a superficial
granular ulcer in the tonsillar region. Eventually, the ulcer erodes the surface. They
produce a submucosal mass with or without surface ulceration. Tonsillar tumors
might spread to alveolar ridges and buccal mucosa. Tonsillar neoplasms metastasize to
uni/bilateral lymph nodes and present as lymphadenopathy. Radiating pain in the ear
is characteristic of advanced tonsillar malignancy. During initial medical diagnosis,
most malignant tonsillar tumors are in advanced stages or extended beyond the tonsil.
The poor tactile sensation in the tonsillar region compared to the oral cavity could be
the reason for the occult nature of tonsillar malignancies [9].

Both carcinomas and lymphomas present as asymmetric enlargements of the
tonsil. It is challenging to differentiate from clinical examination. Some lymphomas
present as bilateral tonsillar masses. There is conflicting literature regarding the
excision of unilateral asymmetric enlarged tonsils without other suspicious features
of malignancy. However, a tumor should always be considered in the differential
diagnosis of these cases, and judicious follow-up is recommended [10].

3.1 Squamous cell carcinoma (SCC)

Due to the inherent lack of afferent lymphatic channels, carcinoma in the tonsils is
likely a primary malignancy rather than metastasis [11].
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Tonsillar pillar SCC: The most common locations for primary tonsillar SCC
are the anterior tonsillar pillar and the tonsils. The palatoglossus muscle forms the
anterior tonsillar pillar. The anterior tonsillar pillar tumors may spread to masticator
space. In such cases, patients might experience pain and trismus due to the involve-
ment of pterygoid muscles. The tumor can spread anterolaterally to involve pharyn-
geal constrictors, pterygomandibular raphe, and retromolar trigone region of the
oral cavity. The anterior tonsillar pillars drain into the level I, II, and III nodes. The
majority of patients will have nodal involvement at the initial presentation.

The palatopharyngeus muscle forms the posterior tonsillar pillar. Tumors in this
region can spread to the soft palate, thyroid cartilage, pterygomandibular raphe, and oral
cavity. The posterior tonsillar pillar drains only into level Il nodes. But if a tumor spreads
to the oropharynx, this region drains into level V and retropharyngeal nodes [12].

Tonsillar fossa SCC: Tumors of the tonsillar fossa are often occult. In this region,
the tumor can spread to the parapharyngeal, carotid, and masticator space, the tonsil-
lar pillars, and the gnathic region. The tonsillar fossa drains into the level I to IV nodes.

Figure 5.

Bilgateml tonsillar squamous cell carcinoma [13]: (A) Axial CT neck with contrast demonstrating left palatine
tonsillar mass (ved arrowhead) extending towards the midline; (B) Sagittal CT neck with contrast showing the
medial extension of mass (ved arrowhead) towards the woula within the oropharynx; (C) Fluorodeoxyglucose
(FDG) PET/CT axial view demonstrating increased radiotracer uptake in both the left and right palatine
tonsils. But no soft tissue abnormality right palatine tonsil was noted in CT (Figure 5A and B); and (D) PET/
Ct superimposed at 55% opacity for improved visualization of tumor margins in the oropharynx. Source: https://
onlinelibrary.wiley.com/doi/10.1002/cnr2.1615. License: http://creativecommons.ovg/licenses/by/4.0/.
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CT Imaging: A small squamous cell carcinoma lesion is difficult to delineate
from the surrounding normal tissues on CT imaging. The large lesions are usually
exophytic and invasive. The contrast-enhanced CT (CECT) typically presents with
heterogeneous uptake. Positron emission tomography (PET)/CT imaging demon-
strates the extent of the tumor and helps in treatment planning (Figure 5). If there is
nodal involvement, the node appears enlarged, often round with central necrosis or
entirely cystic.

MRI Imaging: The typical characteristic of SCC is enlarged tonsils that appear
isointense to hypointense on TIW images relative to normal lymphoid tissues. These
characteristics on TIW make it challenging to differentiate from muscles. On T2W
images, the tumor appears hyperintense, which helps to distinguish it from sur-
rounding lymphoid tissues. On TIW with gadolinium administration, the tumors
show marked enhancement due to the uptake of the contrast. Most often, tumors are
diagnosed when they progress to stage 3 or 4. The reason for delayed diagnosis could
be normal asymmetric variation in the shape and contour of the tonsils. It is gener-
ally hard to differentiate tonsillitis from an early malignancy, including carcinoma
and lymphoma. The advanced stage SCC can invade adjacent anatomical structures
such as the pharyngeal wall, palate, and tongue base, which helps differentiate from
benign lesions. Contrast-enhanced MRI can differentiate malignant lesions due to
their superior soft tissue resolution [14].

Histopathology: The epithelium of tonsils originates from ectoderm, and meso-
derm and lymphocytes are populated in the crypts. The epithelial lining of both pala-
tine and lingual tonsils and crypts is the stratified squamous epithelium and ciliated
pseudostratified columnar for the pharyngeal tonsils. The origin of HPV and non-
HPV-associated SCC is different. The SCC associated with HPV originates from the
epithelium lining the crypts, whereas non-HPV originates from the tonsillar surface
epithelium. The characteristic feature of SCC is squamous differentiation and inva-
sion of the basement membrane. Due to invasion, it can extend to underlying tissues
along with desmoplastic stromal reaction and inflammatory infiltrate. The inflamma-
tory cells mainly include lymphocytes and plasma cells. The most common SCC are
moderately-differentiated variants, showing nuclear pleomorphism and mitosis and
less keratinization than the well-differentiated variety. The poorly differentiated type
has predominantly immature cells with typical and atypical mitoses, less keratiniza-
tion, and rarely necrosis [15].

Management: The treatment is based on the size of the tumor. Recently, Trans
Oral Robotic Surgery (TORS) is a popular treatment option, followed by neck dissec-
tion and radiotherapy for nodal involvement. The T1 or T2 tumors are usually treated
with chemotherapy, radiotherapy, and TORS with nodal dissection. Large tumors
with extensive nodal involvement are mainly treated with chemoradiotherapy [15].

3.2 Lymphoma

Lymphoma accounts for the second most common malignancies of the head and
neck. Most head and neck lymphomas are Hodgkin, and only 5% are non-Hodgkin.
The tonsils are the most common site of non-Hodgkin lymphoma (NHL) in the head
and neck region. The clinical symptoms of primary non-Hodgkin lymphoma of the
tonsils include a sore throat or feeling of a lump in the throat, lymphadenopathy,
dysphagia, and occasionally systemic symptoms such as fever, weight loss, and night
sweats. It usually has a rapid onset with a short clinical course of a few weeks and
predominantly occurs in the older age group.
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Figure 6.

Cogntmst-enhanced CT (CECT) scan of the patient. (A) Hypertrophic and slightly enhanced left palatine tonsil
(solid arrow) and (B) enlarged ipsilateral cervical lymph node demonstrating central low attenuated lesion
(arrow) [16]. Source: https://synapse.korveamed.ovg/articles/1129387. License: http://creativecommons.org/licenses/
by-nc/4.0/34:78-82.

CT Imaging: On CT soft tissue window with contrast, lymphoma has a slightly
homogenous enhancement, with density higher than muscle (Figure 6). In contrast
to NHL, SCC shows heterogeneous enhancement due to necrosis and invasion of
adjacent structures [17].

MRI Imaging: The TIW images show homogenous intermediate signals similar
to normal tonsillar tissues, mild hyperintensity on T2, and minimal gadolinium
enhancement on T1 contrast. The occasional, mild heterogeneous signal indicates
areas of focal necrosis. Because signals of NHL are similar to normal tonsillar tissues,
MRI is not a reliable imaging modality. MRI is primarily used to locate the tumor and
detect nodal metastasis. Tonsillar lymphoma has a higher incidence of cervical node
metastasis. Like SCC, lymphomas present as a round or lobulated exophytic mass. But
unlike SCC, most lymphoma displaces adjacent structures rather than invasion. On
an MRI, the presence of a large tumor that displaces the adjacent structure instead of
invasion is highly suggestive of lymphoma [18].

Histopathology: According to WHO classification [19], 66-75% of lymphomas
noted in the Waldeyer’s ring are diffuse large B-cell types. The other types, such as
small lymphocytic, follicular large cell, lymphoblastic, Burkitt’s lymphoma, and
peripheral T Cell types are rare.

Management: The treatment protocol is dependent upon the stage of the disease.
The treatment includes radiotherapy alone or combined therapy for stages I and II
occurring in the Waldeyer’s ring. The radiotherapy targets anatomic sites, including
the nasopharynx, bilateral tonsils, soft palate, hard palate, and the root of the tongue.
The lymph nodes included are cervical, supra, and sub-clavicular. Combined radio
and chemotherapy improve the 5 years prognosis. For stages IIl and IV, chemotherapy
is the primary treatment. The prognosis depends on the stage and whether the tumor
is primary or recurrent. The low-grade NHL has a better prognosis, whereas recurrent
and/or intermediate/high-stage NHL might recur beyond the primary site. Currently,
combined chemo and radiotherapy are universally accepted treatment modalities [16].

3.3 Mucoepidermoid carcinoma (MEC)

It is the most common primary salivary gland malignancy. It can occur in
the minor salivary glands of the palatine tonsils. Patients might present with
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Figure7.
Axial CT image demonstrating solid lesion of MEC with lobulated and ill-defined margins [20]. Source: https://
www.hindawi.com/journals/crionm/2015/827560/. License: http://creativecommons.org/licenses/by/3.0/.

asymptomatic swelling that eventually progresses to an ulcerated mass. Few tumors
present as fluctuant masses with a blue or red hue identical to mucocele.

CT Imaging: On CECT, low-grade lesions appear heterogeneous with well-defined
margins. The mucous deposits show low-intensity areas similar to cysts. High-grade
lesions have infiltrative, ill-defined margins with heterogeneous contrast uptake and
nodal metastasis (Figure 7).

MRI Imaging: On T1W, low-grade lesions appear heterogeneous, well-defined
mass with mainly low signals, and high-grade mass shows intermediate signals with
infiltrative margins. On TIW with contrast, the lesion shows heterogeneous uptake
with no uptake by mucous deposits. On T2W, the mucous deposits show hyperintense
signals, like cysts. Low-grade lesions have heterogeneous signals, and high-grade
lesions have intermediate signals with infiltrative margins.

Histopathology: Histopathology of palatine MEC demonstrates fragments of oral
mucosa with non-keratinized stratified squamous epithelium showing dysplastic fea-
tures such as atypia and mitotic figures. The lamina propria reveals features of glan-
dular origin. A combination of mucous-producing cells and epidermoid (squamous
cells). An intermediate progenitor cell is found in some cases. Immunohistochemistry
is also a valuable diagnostic tool for salivary gland tumors.

Management: Tonsillectomy with total tumor excision is the treatment of choice
for MEC. Some cases might require radical tonsillectomy and ipsilateral neck dis-
section based on the extent of the lesion. In advanced-stage cases, chemo and radio-
therapy are used before or after surgery [20].

3.4 Adenocarcinomas

Most of the adenocarcinomas in the palatine tonsils are metastatic from the
lung and gastrointestinal tract. In recent times, the number of tonsillar carcinomas
associated with HPV 16 has increased, and most of them were SCC. There are few
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case reports of HPV pl6-positive adenocarcinomas. HPV-associated adenocarcinomas
occur in younger patients. They comprise less than 1% of all malignancies of palatine
tonsils.

Imaging: Like other malignancies of the tonsillar region, CT and MRI are helpful
in locating the extent and treatment plan of the adenocarcinoma. In one case report,
standardized uptake values (SUVs) of the radiotracer were 14.2 for the tonsillar mass
and 7.2 for retropharyngeal nodes in the initial PET scan. There was adenopathy of the
cervical lymph nodes.

Histopathology: A few case reports have demonstrated tumor mass made up of
glandular and cribriform structures centered around the tonsillar crypts. The cancer
cells have a basaloid appearance with pleomorphic nuclei. Along with pleomorphic
nuclei, vesicular chromatin and inconspicuous nucleoli were also noted. Sometimes
cells grow in cystic spaces. Infiltration into underlying bone or muscle is noted in
some cases. Perineural invasion can occur. Immunohistochemical staining helps in
distinguishing adenocarcinomas from other salivary gland tumors.

Management: HPV-associated adenocarcinoma responds more to radiotherapy or
surgery and has a better prognosis than non-HPV lesions. Usually, tonsillar cancers
are diagnosed at advanced stages after distant metastasis. In such cases, extensive neck
dissection with adjuvant chemo-radiotherapy has better outcomes. Immunotherapy
has a good influence on the prognosis of tonsillar carcinomas [21, 22].

3.5 Melanoma

Primary mucosal melanoma accounts for 1.3% of cases in the head and neck
region. In descending order, the primary sites in the head and neck region include the
nose and paranasal sinuses, oral cavity, pharynx, and larynx. The oropharynx is not
a common site of mucosal melanoma. Mucosal melanoma is more common in males
than females; the average age is 61-65. Melanoma usually has a poor prognosis, so an
early diagnosis has a better outcome.

Imaging: For diagnosis of melanoma, MRI is the modality of choice. The imaging
features of MRI are more sophisticated than CT densities (Figure 8). The characteristic
features of melanoma on MRI are attributed to melanotic pigment and hemorrhage
within the lesion. TIW has hyperintense signals and hypointense on T2W due to the
paramagnetic properties of melanin and free radicals produced by the metals within the

Figure 8.

(A) Clinical image demonstrating extensive, pigmented exophytic lesion (metastasis to palatine tonsil from a
cutaneous melanoma); and (B) Non-contrast CT axial section demonstrating exophytic right tonsillar mass [23].
Source: https://academic.oup.com/jscr/article/2022/2/rjac022/6524980. License: https://creativecommons.org/licenses/.
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pigment. Metastasis due to primary mucosal melanoma is difficult to diagnose. PET/CT
helps assess the suspected metastasis due to the high fluorodeoxyglucose avidity.

Histopathology: Primary mucosal melanoma has the characteristic presence of
proliferation of malignant melanocytes. The malignant melanocytes have variable
phenotypes, viz. plasmacytoid, spindle, and epithelioid cells with hyperchromatic
nuclei with prominent nucleoli. The malignant cells display high mitosis and invasive
patterns to submucosa and destroy underlying tissues. Mucosal melanoma with mixed
cell phenotypes is more prone to metastasis and vascular invasion.

Management: The recent guidelines for the treatment of mucosal melanoma
dictates that localized cases without distant metastasis should be removed surgically
with negative margins. If margins are positive, adjuvant radiotherapy and immu-
notherapy are treatments of choice. For cases with distant metastasis, combination
immunotherapy is the first line of treatment, and chemotherapy is the second line of
treatment [24].

3.6 Sarcoma

Tonsillar sarcomas are not very common. Unlike tonsillar squamous cell carcino-
mas, sarcomas grow rapidly and spread through visceral metastasis. The etiopatho-
genesis of sarcoma is unknown. Detailed knowledge of tonsillar anatomy is important
to understand sarcoma’ signs and symptoms and decide on treatment. The superior
boundary of the tonsils is formed by the junction of the soft palate and facial pillars
and is inferiorly continuous as vallecula. Inferiorly, if lymphoid tissues are more, no
line of distinction is present between facial and lingual tonsils. Tonsils are separated
from the carotid sheath by the middle constrictor muscle of the pharynx. Tonsils are
not directly attached to the anterior pillar or the plica triangularis. A fairly moder-
ate size sarcoma at the superior aspect of the tonsils can cause displacement of the
supratonsillar fossa. A larger mass at this site can cause displacement of the uvula and
soft palate bulging. A large tumor mass at the inferior aspect can mimic an indurated
fixed lymph node due to displacement of the tissues below the jaw angle. Tumor
present between the superior and inferior extent (middle third) can be visualized by
tongue depression.

Imaging: Computed tomography and magnetic resonance imaging (MRI)
provides information about the extent and the tissue composition of sarcomas due
to their heterogeneity in tissue types. For example, fibrosarcoma has intermedi-
ate intensities on both TIW and T2W images, and liposarcoma is hyperintense on
T1 due to lipid component and intermediate on T2W. These modalities also help
in the treatment planning and assessing the prognosis. Most tumors have clearly
defined margins, either because of surrounding soft tissue planes or because of
significantly different attenuation values from the surrounding soft tissue. On the
CT scan, there was no correlation between the CT densities and the histologic type
of the tumor (Figure 9).

Histopathology: Sarcomas are malignant mesenchymal tumors that are rare in
the tonsillar region. Tonsils are composed of three different types of tissues, viz.
Squamous epithelium, reticular connective tissues, and lymphocytes. Lymphocytes
and supporting reticulum of lymphoid tissues tend to differentiate into sarcomas
of tonsils. The most common tumor types include fibrous histiocytoma, leio-
myosarcoma, liposarcoma, fibrosarcoma, synovial sarcoma, epithelioid sarcoma,
hemangiopericytoma, lymphangiosarcoma, and follicular dendritic cell sarcoma. The
histological features vary based on the grade, type, and site of the origin.
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Figure 9.

(A) CT scan demonstrating a well-circumscribed, homogeneously enlarged 4.6 x 2.5 x 2.5-cm right tonsil; and
(B) post-contrast image demonstrating slight continuing heterogeneous enhancement [25]. Source: https://www.
spandidos-publications.com/10.3892/0l.2014.2726. License: https://creativecommons.org/licenses/by-nc-nd/4.0/.

Management: The mainstay of treatment of sarcomas is surgery, except in Ewing
sarcoma and angiosarcoma cases. These sarcomas are responsive to chemoradiation
or neoadjuvant chemotherapy. Larger size, metastasis, and positive margins have a
poor prognosis. The sarcomas of the tonsils and/or head and neck region are a diverse
group of malignant mesenchymal tumors. Their improved histological classification
and combination treatment modalities are important to improve the prognosis and
overall impact on the quality of life of the patients [26].

3.7 Metastatic malignancies

Metastasis to palatine tonsils is extremely rare. Only a few cases have been
reported in the literature. The mechanism of metastasis is unclear. It could occur
through the retrograde lymphatic spread, hematogenous or paravertebral plexus from
lungs, or through direct inoculation of lung tumor through bronchoscopy. Physical
examination might reveal swollen and edematous tonsils. The patient may have
difficulty in breathing, pain, and discomfort. Tonsillar metastasis is often detected as
an incidental finding during the routine oral examination. In some cases, the patient
might have symptoms such as a sore throat and the sensation of a mass in the neck.
Tonsillar metastasis can be uni/bi-lateral depending on the primary neoplasm [27].

Imaging: Imaging studies such as PET/CT are used to identify, diagnose, and stage
metastasis to different organs.

Histopathology: Histopathology provides a definitive diagnosis and information
on the primary tumor of origin (Figure 10).

Management: A combination of surgery, radiotherapy, and chemotherapy are
the treatment options depending on the extent and primary tumor of origin. There is
no definitive treatment for metastatic malignancy of the tonsils, and the prognosis is
poor [28].

3.8 Extramedullary Plasmacytoma (EMP)
Plasmacytomas are malignancies of plasma cells that primarily involve

bone. Sometimes, plasmacytomas occur in soft tissues, called extramedullary
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Figure 10.

(Ag) Respiratory columnar epithelium of the vight medial main bronchus undermined by a poorly differentiated
carcinoma with lymphovascular invasion hematoxylin and eosin staining (magnification, x100); (B) Stratified
squamous epithelium of the right palatine tonsil demonstrating histologically identical cancerous infiltrate
(magnification, x100); (C) Cytokeratin 7; and (D) thyroid transcription factor-1 positivity establish the
diagnosis of metastatic pulmonary adenocarcinoma (magnification, x100) [28]. Source: https://www.spandidos-
publications.com/10.3892/mco.2018.1776. License: http://creativecommons.ovg/licenses/by/4.0/.

Figure 11.
Tonsillar plasmacytoma: (a) Axial non-contrast TIW; (b) coronal STIR; and (c) Axial T2W and d.

postgadolinium T1IW with fat saturation MR images. The arrow in image d demonstrates the obliteration of the
right palatine tonsillar crypts combined with linear horizontal enhancement to the left [29].

107



Tonsils and Adenoids

Vori et
o

2 o8
} " t&o

Figure 12.

(a% Plasma cells with an eccentric nucleus and abundant cytoplasm (hematoxylin—eosin x 40); and (b) Diffuse
cytoplasmic, focal membranous CD138 staining on the plasma cells (streptavidin-biotin peroxidase x 400)

[29]. Source: https://bmcemedimaging biomedcentral.com/articles/10.1186/512880-018-0261-9. License: http://
creativecommons.ovg/licenses/by/4.0/.

plasmacytomas (EMP). These tumors are usually rare and occur mostly in the upper
aerodigestive tract. EMPs are extremely rare in the tonsillar region. Clinical presenta-
tion includes painless mass, unilateral swelling in the tonsillar region, and lymphade-
nopathy. There are case reports of bilateral EMP. FNAC might be inconclusive in some
cases due to difficulty in distinguishing from reactive lesions.

Imaging: CT, MRI, and PET/CT imaging provide information regarding the extent
of the lesion (Figure 11).

Histopathology: Effacement of normal tonsillar architecture and diffuse infiltra-
tion of sheets of neoplastic cells with plasmacytoid morphology (eccentric nuclei,
cart-wheel appearance of nuclear membrane) (Figure 12).

Management: Excisional biopsy of lesion for definitive diagnosis. Referral to a
hematologist is recommended to rule out multiple myeloma. Solitary EMP is managed
with a combination of surgery and radiotherapy. Periodic follow-up is recommended
to monitor the recurrence and progression of the lesion as multiple myeloma [29].

4, Conclusion

Majority of benign tumors of the tonsils are managed with surgical excision
of tumors with or without tonsillectomy. There is a low chance of recurrence and
the prognosis is usually good for benign tumors. Early diagnosis and intervention
determine the prognosis for malignant tonsillar tumors. The overall survival rate is
better with HPV-positive tumors than with HPV-negative. The high survival rate in
HPV-positive cases can be reduced by smoking. The other factors that help to improve
prognosis include young age, localized tumor with lack of metastasis, and low comor-
bidities. CECT/MRI are recommended imaging modalities. The diagnosis of CECT
sequences in the maxillofacial region is limited due to the streak artifact. The small
primary mucosal tumors are difficult to diagnose; hence clinical evaluation is com-
plimentary, and the thin CT sections help for better assessment. Underdiagnosing the
primary lesion by failure to recognize invasion and lymph node metastasis can lead
to poor prognosis. Careful evaluation of adjacent soft tissues and osseous structures,
involvement of retropharyngeal lymph nodes on ipsilateral/contralateral sites, and
detailed knowledge of anatomy are vital for better disease control and prognosis.
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