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Abstract Membranous tonsillitis is the infection of the
palatine tonsils where the exudation from the crypts coa-
lesce to form a membrane over the tonsillar surface. It is a
stage ahead of the acute follicular tonsillitis. There are
different etiologies for membrane formation over the ton-
sils. The commonest cause in the present scenario is still
Corynebacterium diphtheriae. A one year prospective
study was conducted on patients presenting with mem-
branous tonsillitis in a tertiary referral centre in North-East
India. Proper history was taken, clinical examination and
all the necessary investigations were done. The patients
were managed conservatively, while a few patients
required tracheostomy. In our one year study, we found
that majority of the patients presenting with acute mem-
branous tonsillitis were males (65%) and 35% were
females. Most of the cases were seen in 6-12 years of age
and belonged to the lower socioeconomic group, and also
to the lower Assam belt. Most of the cases were seen in the
months of November to January. This prospective study
gives a view of the different etiologies of acute membra-
nous tonsillitis, its presentation and how its management
affects the outcome of the patients and also affects the
mortality and morbidity. This study also shows that diph-
theria is still prevalent in the current Indian scenario and
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thus, proper implementation of the vaccination programs
and prompt reporting of the cases should be done to pre-
vent outbreaks.
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Introduction

Tonsils are a mass of lymphoid tissue. The palatine tonsils,
the adenoids, the lingual tonsils, the tubal tonsils and
aggregates of pharyngeal submucosal lymphoid tissue
together forms the Waldeyer’s ring [1]. They provide local
immunity and also act as sentinels against bacteria, viruses
and other antigens which come into contact with the body
through inhalation or ingestion. They are also involved in
the production of immunoglobulins and development of
both B-cell and T-cell lymphocytes. The palatine tonsils
consists of surface epithelium, crypts and lymphoid tissue.
Thus any infection of the tonsils may involve these
components.

Acute tonsillitis is acute infection of the palatine tonsils
and can be clinically of different types. Acute catarrhal
tonsillitis occurs due to viral infection. Acute cryptic ton-
sillitis occurs when bacterial infection follows viral infec-
tion and gets entrapped in the crypts. Acute follicular
tonsillitis occurs when inflammation spreads to the tonsillar
follicles. Acute parenchymal tonsillitis occurs when bac-
terial infection spreads to the tonsillar parenchyma. Acute
membranous tonsillitis occurs when exudates from the
follicles coalesce to form a membrane over the surface of
the tonsils. There are various clinical entities that can form
membrane over the tonsils, and its severity and outcome
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depends on its different etiologies and its clinical man-
agement (Table 1).

Corynebacterium diphtheria is still the commonest
cause of membrane formation over the tonsil. The patients
suffering from it, usually present with fever, sore throat,
odynophagia, malaise and sometimes with respiratory
distress.

Aims of the Study

The study emphasizes on the various aspects of acute
membranous tonsillitis in terms of:

Etiological factors

Clinical presentation
Diagnosis and management
Outcome

=

After approval by the Institutional Ethical Committee,
this prospective study was done for one year and included
all the cases with a white patch over the tonsillar surface
that were admitted in the Department of Otorhinolaryn-
gology and Head & Neck Surgery, Gauhati Medical Col-
lege & Hospital, irrespective of their age and gender. The
patients who died before any intervention or therapeutic
measures were taken, or who left the hospital against
medical advice, were excluded from the study.

Materials and Methods

e Consent of all the patients and their guardians included
in the study were taken.

e Detailed history along with immunization history were
taken

e Thorough clinical examination of all the patients were
done.

e Immediately after admission, they were advised to do
the necessary investigations which included throat swab
for culture and sensitivity, gram stain, Albert stain;
blood investigations which included routine blood
examination, blood sugar level, serum electrolytes;
and electrocardiogram (ECG).

Table 1 Etiological factors for membranous lesions over the tonsil

(1]

Membranous tonsillitis

Vincent’s angina

Infectious mononucleosis Aphthous ulcer

Diphtheria Leukaemia
Agranulocytosis Traumatic ulcer
Candidiasis Malignancy tonsil
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e After the throat swab samples were taken, they were
started on injectable broad spectrum antibiotics, anal-
gesics and antiseptic gargles. The antibiotics were later
changed, if necessary, according to the throat swab
culture and sensitivity reports.

e Patients whose swab reports came to be positive for C.
diphtheria were kept in isolation and treated with
antidiphtheric serum and antibiotics, and were advised
for serial ECG to look for cardiotoxicity.

e Patients whose reports were in favour of Streptococcal
tonsillitis were treated with Benzyl Penicillin.

e Patients usually presented with dehydration and dyse-
lectrolytemia, which were treated with intravenous
fluids

e Nasogastric tube feeding was started for patients with
severe odynophagia.

e Medicine and paediatrics opinion were taken for proper
treatment of dehydration and dyselectrolytemia. Cardi-
ology opinion was taken for patients whose electrocar-
diogram report showed features of myocarditis.

e Tracheostomy was done when patients presented with
severe respiratory distress (stridor).

Results and Observations

In our one year study, a total of 37 patients were admitted
in the ward with acute membranous tonsillitis.

Out of these, 24 (65%) were males and 13 (35%) were
females.

Most of the cases of membranous tonsillitis were seen in
pre-teen age group (6—12 years) which were 24 (65%). The
number of cases between 13 and18 years were 9 (24.3%),
between 19 and 30 years were 2(5%), between 0 and
5 years was 1 (3%) and above 30 years was 1 (3%)
(Table 2).

Out of the total cases, 89% of the cases belonged to the
rural areas and 11% cases were from the urban areas.

With respect to the socioeconomic status, highest
number of cases were seen in people belonging to lower
socioeconomic group i.e. 35 cases (95%). The remaining 2
(5%) cases belonged to the middle socioeconomic group
(Table 3).

Out of the 37 cases, 24 cases (65%) belonged to the
lower Assam belt, 7 cases (19%) belonged to the North
Assam belt and 6 cases (16%) belonged to the Hills &
Central Assam belt. The more common symptoms were
sore throat, odynophagia, fever and palpable lymph nodes.
The less common symptoms were the constitutional
symptoms like malaise, nausea and vomiting. Complica-
tions like cardiac involvement (myocarditis) were seen in
5% cases and death was seen in 14% cases (Table 4).
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Table 2 Showing age distribution of cases

Table 5 Showing throat swab results

Age group No. of cases Percentage Throat swab results Number of cases Percentage
Children (0-5 years) 1 3 C. diphtheriae 26 70.3
Pre-teen (612 years) 24 65 No growth 6 16

Teen (13-18 years) 9 24 Streptococcus pneumonia 4 11
Youth(19-30 years) 2 Candida 1 2.7
Elderly (> 30 years) 1

Table 3 Showing socioeconomic status distribution of cases

Socioeconomic status No. of cases Percentage
Lower 35 95
Middle 2 5

Upper

In the study, it was observed that 70.3% cases were
caused by Corynebacterium diphtheria. These cases were
kept in isolation. 16% cases showed no growth on throat
swab, 11% cases showed the growth of Streptococcus
pneumonia and 2.7% cases showed candidal infection
(Table 5).

Seasonal distribution of cases shows that most of the
cases were seen in the months of November to January,
with the highest number of cases in the month of
November (Table 6).

All the cases of membranous tonsillitis were hospital-
ized and proper history were taken. Most of the patients
had no immunization history and the immunization status
of the remaining patients were unknown or incomplete. It
was also observed that most of the cases were living in
crowded areas in unhygienic conditions. Longer duration
of hospital stay (14-20 days) was observed in cases where
Diphtheria was the causative organism. The remaining

Table 4 Showing various symptoms of patients

Symptoms of patients Percentage
Sore throat 100
Odynophagia 94

Fever 88
Palpable lymph nodes 84
Constitutional (malaise, nausea, vomiting) 33

Death 14

Bull neck 11

Cardiac involvement 5

Stridor 5

cases had relatively shorter duration of hospital stay
(7-10 days). Patients with late presentation had increased
mortality and morbidity. All the patients were called for
regular follow-up every month for six months after being
discharged, to rule out cardiac defects.

Discussion

There are various etiological factors for the formation of
membrane over the tonsil.

1. Bacterial causes

e Corynebacterium diphtheria is the most common
cause of membranous tonsillitis. It forms greyish
white patch over the tonsils which may extend to
the nasopharynx, larynx, trachea and bronchus. It
is a pseudomembrane which bleeds on removal.
The exotoxin which is produced also affects the
myocardium and peripheral nerves.

e Group A beta hemolytic Streptococcus can also
form membrane over the tonsil. But the membrane
is less extensive and does not bleed on removal.

e Gonococcal tonsillitis caused by Neisseria gonor-
rhea leads to formation of whitish yellow exu-
dates, fever and cervical lymphadenopathy. It is
usually seen in sexually active individuals.

e Other rare bacterial causes of membranous tonsil-
litis are Haemophilus influenza and
Staphylococcus.

2. Viral causes

e Infectious mononucleosis caused by Epstein Barr
virus also can form membrane over the tonsils
alongwith fever, pharyngitis and lymphadenopa-
thy. A less common feature is Hoagland sign,
which is a transient edema of bilateral upper
eyelids. It is seen before the exudative lesion or
cervical lymphadenopathy occurs [2]. Patients may
also suffer from maculopapular rash, splenome-
galy and cranial neuropathies. Paul-Bunnell test
and monospot test, using sheep and horse red
blood cells respectively, may be used to detect
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Table 6 Number of cases in each month of the year

January February March

April May June July

August September October November December

6 0 2 0 1 1 6

1 1 3 10 6

heterophile antibodies. Patients require only sup-
portive treatment.

e Adenovirus tonsillitis spreads by the use of public
swimming pools. It also causes gastroenteritis,
conjunctivitis, cystitis and rash. It is detected by
Polymerase chain reaction assay, antigen detection
or serology and the patients are given symptomatic
treatment.

e Herpes simplex tonsillitis occurs in immunocom-
promised individuals. It causes greyish white
exudates and is confirmed by polymerase chain
reaction. It is treated with Valacyclovir.

e Other rare viral causes of tonsillitis are Rhinovirus,
Respiratory Syncytial virus, Coronavirus and
Cytomegalovirus.

3. Fungal causes

e Oral Candidiasis, can be caused by variety of
species, most commonly by Candida albicans. It is
an opportunistic infection seen mostly in neonates,
immunocompromised individuals, recipients of
prolonged antibiotics or steroid therapy. Patients
present with sore throat, burning sensation over the
tongue and friable white/ grey patch on the oral
mucosa. It is treated using antifungals like nys-
tatin/cotrimazole or oral fluconazole and proper
oral hygiene. In refractory cases itraconazole/
voriconazole/amphotericin B can be used based
on culture and sensitivity reports.

4. Vincent’s angina It is caused by fusiform bacilli and
spirochaete, Borrelia vincentii. It forms membrane
over one tonsil or gingival which bleeds easily. It is
insidious in onset and causes less fever and less
discomfort. Other presenting features are halitosis,
fever, malaise and lymphadenopathy.

5. Agranulocytosis It forms ulcerative necrotic lesions
over the tonsils and oropharynx. Patients are severely
ill and has a total leucocytic count of < 2000/cu mm
with neutrophils of 5% or less.

6. Leukaemia may also show ulcerative lesion over the
tonsils with a total leucocytic count of > 100,000/cu
mm. Patients also present with anaemia and blast cells
on bone marrow examination.

7. Aphthous ulcer is another differential diagnosis for
membrane over the tonsils. These are painful lesions
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and are treated with local application of lidocaine and
antiseptic mouthwash.

8. Traumatic ulcer following injury to oropharynx can
also form membrane over the tonsils. The membrane
is formed within 24 h.

9. Malignancy tonsil is another reason for ulcerative
membrane formation over the tonsil.

Acute membranous tonsillitis constitutes about 1-2% of
all oropharyngeal diseases [3]. These cases usually presents
to the department within 3-5 days of the onset of symp-
toms. Late presentation were associated with increased
mortality and morbidity. The more common symptoms
with which the patients presented included sore throat
(100%), odynophagia (92%), fever (84%) and palpable
neck nodes (80%). The less common symptoms were
malaise, nausea, vomiting and voice change, seen in 36%
cases [4]. It was seen more commonly in males than
females and in the economically weaker section of the
society, who were living in crowded areas, in unhygienic
conditions and with no or unknown immunization status.
Increased mortality and cardiac complications like
myocarditis were seen in patients who presented late. Most
of the cases in our study belonged to the lower Assam belt
and lower socioeconomic status. These cases were mostly
seen in the months of November to January.

The most common cause of membranous tonsillitis is
Corynebacterium diphtheriae. The most common age
group of presentation was pre-teen age group (6—12 years),
followed by teenage group (13-18 years). Diphtheria
mainly affects children belonging to 1-5 years age [5].
However, a shift in age group to pre-teen age group
(6-12 years) has been seen due to good vaccination cov-
erage of the primary doses [6, 7] and lack of follow-up for
the booster doses [8]. Thus, proper monitoring of the
vaccination strategies is of utmost importance. Other cau-
ses for the shift in age group are low immunity due to poor
nourishment, living in crowded places, illiteracy and
improper medical care [9, 10]. In our study, throat swab
results, in 70.3% cases, showed Diphtheria as the causative
organism. Clinically, extensive membrane formation in the
oral cavity was seen in 74% cases, of which 60% of the
cases came to be positive for diphtheria. 2.7% cases pre-
sented with severe respiratory distress, for which tra-
cheostomy was done. These patients were also observed to
have a longer duration of hospital stay. Serial
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electrocardiogram (ECG) was advised regularly for these
patients. ECG changes (conduction blocks, arrhythmias)
with complications were seen in 8% of the cases. The
commonest cause for mortality was found to be dehydra-
tion and dyselectrolytemia, and was usually seen in patients
who presented late to the hospital.

Apart from Corynebacterium diphtheria, throat swab
results in 16% cases showed no growth, 11% cases showed
the growth of Streptococcus pneumonia and 2.7% cases
showed candidal infection. The reason for no growth of
organisms in the throat swab maybe due to prior use of
antibiotics or the causative agent maybe a virus [4].

Modified CENTOR score can be used to estimate the
probability of Streptococcal infection and thus, help in its
management [11]. One point is awarded for the presence of
each of the following features:

No cough

Tonsillar exudates/swelling

Tender cervical lymphadenopathy

Raised temperature

Age 3-14 years or, > or equal to 45 years

If score is less than or equal to 1, no futher diagnostic
test or antibiotic required. Score of 2-3 recommends use of
antigen test or throat culture and score of more than equal
to 4 recommends use of empirical antibiotics.

NICE guidelines recommends the use of immediate anti-
microbials if the patient is systemically unwell, has signs of
complications like peritonsillar abscess, Lemierre syn-
drome etc. or has co-morbidities [12]. The anti-microbial
of choice is Penicillin V. if allergic to penicillin, macro-
lides (clarithromycin, azithromycin or erythromycin) can
be used.

In our study, we found that membranous tonsillitis
presented with similar features of sore throat, fever, lym-
phadenopathy and white membrane over the tonsils, which
makes it difficult to find the etiology. Prompt diagnosis and
management should be done to reduce the mortality and
morbidity. The study also showed that the confirmed
diphtheria cases were sensitive to penicillin, erythromycin,
tetracycline and clindamycin. The cases with Streptococcal
infection was found to be sensitive to gentamycin, ami-
kacin, vancomycin and piperacillin-tazobactam. Treatment
was started accordingly. Supportive management in the
form of analgesia, adequate intravenous hydration and
nasogastric tube feeding were given as the patients were
not able to take orally due to sore throat and odynophagia.
The absolute indication of hospitalization was airway
compromise and the relative indications were odynophagia,
dehydration or complications associated with it like peri-
tonsillar abscess.

Follow-up of all the cases were done monthly for a
period of six months to rule out cardiac complications.

Conclusion

The study conducted shows that Diphtheria is still preva-
lent in the current Indian scenario, despite implementation
of the vaccination programs and is the commonest cause of
acute membranous tonsillitis, followed by Streptococcus.
Thus, proper monitoring of the vaccination strategies is
very essential, along with continuous surveillance and
prompt reporting of the cases, to control the outbreaks.
Importance should also be given to create awareness
among people to avoid over-crowding, to maintain proper
hygiene, for proper immunization of the children in
accordance with the Universal Immunization Program
(UIP), for proper nutrition of the children and to immedi-
ately attend health care facilities, when necessary. These
can decrease the mortality and morbidity, and also decrease
the persistence of Diphtheria.

Apart from Diphtheria, there are various etiologies
which can lead to formation of membrane over the tonsil,
which usually affects young individuals. If proper diag-
nosis is not made in a timely manner, it may lead to its
mismanagement causing life-threatening complications.
So, basic knowledge is required for its proper management
and the health care professionals should be cautious while
diagnosing the suspected patients.
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