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Abstract: Laryngeal tuberculosis is a form of extra-pulmonary tuberculosis that occurs in only 1% of
all tuberculosis cases, with a mortality rate of less than 2%. It can be a complication of pulmonary or
some other form of extra-pulmonary tuberculosis (via bronchogenic, haematogenic, or lymphagenic
spread of bacilli), or the larynx can be the only organ affected after the direct invasion of
Mycobacterium tuberculosis. Clinical, laryngoscopic, and radiological findings of laryngeal
tuberculosis tend to mimic laryngeal cancer, delaying the appropriate treatment. In this paper, we
present a case of laryngeal and pulmonary tuberculosis, which was primarily diagnosed and almost
treated as laryngeal carcinoma. An 84 years old Caucasian male presented with a 3-months history of
hoarseness, odynophagia, dysphagia, cough with expectoration, and weight loss. After the laryngoscopy
and biopsy of the laryngeal ulceration, a squamous cell carcinoma was suspected. However, chest X-
ray and CT scan detected pulmonary infiltrates, while the positive sputum smear for acid-fast bacilli
was obtained and the sputum cultures grew Mycobacterium tuberculosis. Detailed histopathological
analysis of the biopsies was in accordance with tuberculosis, and no signs of timorous tissue were found.
After the end of the proposed antituberculous treatment, the patient reported no symptoms of the
diseases, laryngoscopic findings showed no signs of neoplastic tissue, and CT findings showed partial
radiological regression. Distinguishing laryngeal carcinoma and tuberculosis can be very challenging,
even after obtaining histopathological material. Nevertheless, biopsies should be taken from all
suspicious lesions and at multiple sites, while Ziehl-Neelson staining of sputum and bioptic tissue is
necessary. Otorhinolaryngologists should always consider tuberculosis in the differential diagnosis of
laryngeal lesions, especially howadays when the incidence of laryngeal tuberculosis is increasing in
developing countries.
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1. Introduction

Laryngeal tuberculosis is a form of extra-pulmonary tuberculosis that occurs in only 1% of all
tuberculosis cases nowadays [1], with a mortality rate of less than 2% [2]. However, in the first half of
the 20th century, it was one of the most prominent forms of tuberculosis, affecting 35 — 83% of patients
[3]. Due to the development of effective antituberculous drugs, improvement in living standards, and
different public health interventions, the incidence of tuberculosis decreased significantly in the second
part of the 20th century. Nowadays, due to the increasing prevalence of drug resistance,
immunosuppressive conditions, poor living standards in some parts of the world, traveling to developing
countries, and the spread of HIV infection, the incidence of tuberculosis, in general, is increasing [4];
therefore, it can be expected that the incidence of laryngeal tuberculosis could also rise in the upcoming
years.

Laryngeal tuberculosis can be a complication of pulmonary tuberculosis when Mycobacterium
tuberculosis has a bronchogenic spread from the lungs. Haematogenic or lymphogenic spread of bacilli
from other, extra-pulmonary, organs are also possible. Solitary laryngeal involvement, when the larynx
is affected via direct invasion of bacilli, is becoming more common nowadays [5]. Some studies suggest
that laryngeal tuberculosis is found in around 40% of patients with no pulmonary manifestations [6].

Clinical, laryngoscopical, and radiological findings of laryngeal tuberculosis tend to mimic
laryngeal carcinoma, delaying the appropriate treatment [7]. In this paper, we present a case of laryngeal
and pulmonary tuberculosis which was primarily diagnosed and almost treated as laryngeal carcinoma.

2. Materials and Methods

2.1. Case Description

An 84 years old Caucasian male presented with a 3-months history of hoarseness, odynophagia,
dysphagia, cough with expectoration, and loss of 10 kilograms of weight. He denied fever, chills, night
sweats, or haemoptysis. The patient reported a history of previously treated pulmonary tuberculosis at
the age of 18. He was a former tobacco consumer, did not use alcoholic beverages. After the completed
fiberoptic laryngoscopy, an ulcerative lesion that almost completely destructed the region of the
epiglottis was described. Biopsy of the epiglottis was performed two times in two different medical
centers and the histopathological findings were suspected of squamous cell carcinoma of the mucosa in
both of the cases. To investigate the dissemination of the disease, a chest X-ray (Fig. 1) and shortly after
CT scans (Fig. 2A) were taken, with the radiological findings consistent to diffuse irregular lesions in
the lung parenchyma, possibly as a part of pulmonary tuberculosis. The positive sputum smear for acid-
fast bacilli was obtained, while the sputum cultures, later on, grew Mycobacterium tuberculosis. Due to
the possibility of coexistence of tuberculosis and cancer of the larynx, a more detailed analysis of
paraffin moulds obtained from the biopsies was made; the histopathological features were consistent
with tuberculosis, acid-fast bacilli were found, there was no neoplastic tissue in the examined material
(Figure 3a and 3b).
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Figure 1. Initial chest X-ray Figure 2. CT scans before (A) and after treatment (B)
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Figure 3. A squamous laryngeal epithelium on the surface, granulomas composed of epithelioid cells,
lymphocytes, and giant Langhans cells are present in the mucosa, H&E x 200 (A); a granuloma in the
deeper layers of the wall made up of epithelioid cells, lymphocytes, and giant Langhans cells; an
incipient necrosis is seen in the central part of the granuloma, H&E x 200 (B).

Antituberculous therapy was administered (isoniazid 250 mg, rifampicin 450 mg, pyrazinamide
1200 mg, ethambutol 800 mg). Even though the patient was previously treated for tuberculosis,
streptomycin was not introduced into therapy due to the patient’s hearing loss, but an eight-month
treatment regimen was implemented. During the course of treatment, he was regularly monitored by the
pulmonologist. After 8 months of therapy, the patient was feeling completely healthy, reporting no
symptoms of the disease. Laryngoscopally, no visible tumorous changes were detected, some parts of
the epiglottis were missing though. CT scans of the chest (Fig. 2B) showed partial radiological
regression of the previously described lung parenchyma alterations.

This study was approved by the Professional Board and the Ethics Committee of the Institute for
Pulmonary Diseases of VVojvodina. Approval number and date: 112-1/3, 20.01.2021.
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3. Discussion

Even though tuberculosis is still the most common granulomatous disease of the larynx [1],
clinicians usually do not consider it in the differential diagnosis when a lesion of the larynx is detected
[8]. Initial diagnosis of laryngeal carcinoma is usually made in such cases because laryngeal tuberculosis
and carcinoma share some important demographic, clinical, laryngoscopical, and radiological features.
Laryngeal carcinoma occurs 40 times more often than tuberculosis, as well [9].

Laryngeal tuberculosis nowadays usually affects those between 40 and 60 years, which is
different from the past, when those between 20 and 39 were usually affected. Also, it is notable that
males are at a greater risk of infection, while in the past no gender predominance was present [5,10,11].
Similar demographic characteristics can be found in patients with laryngeal carcinoma. Risk factors,
such as cigarette smoking, alcohol abuse, poor nutrition, workplace exposures, can be mutual as well,
all leading to diagnostic difficulties [ 7]. Underlying conditions, such as HIV infection or diabetes, should
always be considered. In some studies, it was estimated that HIV infection was present in 48% of
patients with head and neck tuberculosis, and 25% of patients with laryngeal tuberculosis [9].

Laryngeal tuberculosis and carcinoma can have similar clinical features, such as hoarseness,
odynophagia, dysphagia, cough, stridor, hemoptysis, and cervical lymphadenopathy [12]. Constitutional
symptoms, such as loss of weight, fever, malaise, night sweats, can be also presented in both cases. The
main complaint of patients with laryngeal tuberculosis is hoarseness (70-97% of cases), followed by
odynophagia in around 40% of cases [5,11], unlike in the past, when patients usually had dyspnea or
pulmonary and other constitutional symptoms. Odynophagia is not common in laryngeal carcinoma, and
this could be an important clue for distinguishing two similar diseases [13].

Laryngoscopic findings of tuberculosis may be divided into four different types: granulomatous,
ulcerative, polypoid, and nonspecific lesions (such as diffuse oedema and inflammation) [4,5]. All of
these forms can be seen in laryngeal carcinoma, especially hypertrophic, exophytic and polypoid lesions,
aggravating the distinction between two laryngeal diseases. When considering the localization of the
lesions, posterior parts of the larynx were the most common site of infection in the past (when the lung
involvement and bronchogenic spread of bacilli were often), but nowadays, the anterior part of the
larynx is more affected [14], with vocal cords being affected predominantly [3].

In the initially suspected diagnosis of carcinoma, laryngeal tuberculosis is generally not
considered until the chest X-ray or CT scan is done. In patients with tuberculosis, the chest x-ray is
usually abnormal and often appears with cavitations at the apical parts of the lung together with bilateral
nodular infiltrates [15]. In a systematic review from 2014, lung involvement on chest X-ray was found
in 86% of confirmed cases of laryngeal tuberculosis [1]. In a study of 60 cases of laryngeal TB, only
20% had normal chest radiographs [4]. All of this suggests that chest radiography should be an inevitable
diagnostic procedure when examining laryngeal lesions. Radiological imaging in solitary laryngeal
tuberculosis is non-specific. CT scan and MR imaging of the neck usually show diffuse bilateral
thickening or a mass in the vocal cords, epiglottis, or paralaryngeal tissue in the acute phase [16]. The
typical finding in the chronic phase is a localized lesion mimicking a mass [17].

Even though the finding of acid-fast bacilli in sputum smear is suggestive of tuberculosis, the
positive rate of sputum smear was only around 43% in a study by Wang et al [9]. In other studies, the
positive rate of sputum culture was higher (around 85%), but it takes several weeks to obtain the result
[18].
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The final diagnostic tool to distinguish carcinoma and tuberculosis of larynx should be the
histopathological analysis of the material obtained after the biopsy of the laryngeal lesion. The findings
of granulomatous inflammation, caseating granuloma, or acid-fast bacilli confirm the diagnosis of
tuberculosis [10]. However, the presence of pseudoepitheliomatous hyperplasia that mimics squamous
cell carcinoma can make the diagnosis difficult [2,19]. The physician must be aware that tuberculosis
and carcinoma of the larynx can co-exist, even though that happens seldom. A patient with carcinoma
may have deficient cellular immunity, leading to the development of tuberculosis [11].

Once the diagnosis of laryngeal tuberculosis is confirmed, immediate treatment should be
implemented, using antituberculous drugs, administered for a minimum of six months [20], even though
some researchers suggest that the treatment should be extended to one year [21]. During the course of
treatment, it is important to obtain the sensitivity results and correct the therapy if necessary. Most
lesions resolve over two months, while the patient is considered to be cured after the end of the
implemented treatment protocol and after the confirmation of inactive disease through sputum
microbiological controls, chest X-ray, and laryngoscopy [22]. Even though the treatment is usually
effective, untreated or incorrectly treated laryngeal tuberculosis can lead to laryngeal stenosis and/or
cricoarytenoid fixation [23], requiring surgical interventions.

The typical situation of misdiagnosis was described in this case report. Because of the clinical
symptoms, age of the patient, history of previously cigarette smoking, and finding of ulceration of
epiglottis spreading into the surrounding areas during fiberoptic laryngoscopy, the preliminary diagnosis
was carcinoma. However, the most intriguing fact was that two biopsies were performed and both
indicated squamous cell carcinoma, but no Ziehl-Neelson staining of biopsies or sputum was performed.
Only after applying this method, usage of imaging methods, and detailed examination of biopsied tissue,
the diagnosis of tuberculosis was confirmed. Thus, it is not surprising that some authors suggest that in
an endemic area for tuberculosis, samples of laryngeal lesions should be reviewed by two pathologists
[10]. The diagnosis of carcinoma was excluded for certain after the 8 months of therapy for tuberculosis
when the patient had no clinical, laryngoscopical, or radiological signs of carcinoma.

4. Conclusions

Distinguishing laryngeal carcinoma and tuberculosis can be very challenging. The diagnostic
algorithm should start with thorough history taking, to identify signs and symptoms of the disease, risk
factors, and eventual contact with a person who had similar complaints. The diagnostic approach should
also include chest radiographs and examination of sputum for acid-fast bacilli (smears and cultures) to
exclude or confirm concomitant pulmonary tuberculosis. If those additional exams are not indicating
pulmonary tuberculosis, laryngoscopy should be performed and biopsies of the laryngeal lesions should
be taken from all suspicious lesions and at multiple sites with Ziehl-Neelson staining of the obtained
material.

Otorhinolaryngologist should always consider tuberculosis when evaluating laryngeal lesions,
especially nowadays when the incidence of laryngeal tuberculosis is increasing in developing countries.
The early distinction of these two diseases does not only affect the treatment but is also essential in
disease transmission control and decreasing the risk of sequelae.
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